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NEW YORK, SAT URDAY, OCTOBER 13, 1888. 

A LETTER ENVELOPE GUl( GREATLY NEEDED. 

In consequence of the decline in the supply of gum 
arabic, the Post Office department has been obliged to 
abandon its use of this excellent material as a sealer 
for letter envelopes. In lieu of gum arabic a filt.hy 
and fOil I-tasting compound has been substItuted, which 
is a disgrace to the department and a nuisance to all 
who have occasion to seal a govel'llment envelope. 
Anyone who closes a letter in the ordinary manner 
finds the lips suiled and a villainous taste left in the 
mouth. 

It is to be hoped the ingenuity of chemists will be 
able to purify the substances now used, or produce a 
new gum that shall be free from the objections men
tioned. Such an invention or discovery ought to prove 
highly profitable to its author, for it is greatly needed 
by the public. 

• •• I. 
A PROPOSED ELECTRO·MOTOR T;RIAL. 

The project of a large sleeping car company to have 
built for them a four-mile electrical railroad, for illus· 
trating the advantages of each type of motor, will be 
the first really practical attempt to compare the vari
ous systems on the sawe line and under similar con
ditions. If the avowed purpose of the company may 
be accepted in good faith, and the projectors of the 
various systems will really aSfilent to such comparative 
trials, we are l ikely to get at more cold facts concern
ing electro-motors than we have had for many a day. 
The advantages and defects of the overhead trolley 
system and the underground conduit plan will be ex· 
posed before critics eager to make them known. There 
is the curve on the plane and on grade, the straight line 
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reason, that it is difficult to protect the public, and 
with low tension currents slight leakages often suffice 
to reduce the available energy below the amount re
qnired to operate the road. Those who may have 
watched unprejudiced the progress of the various sys
tems of electrical locomotion will doubtless agree that 
each seems to have some special virtue in the way of 
economy or certainty of operation. And so it is to be 
hoped this wealthy manufacturing company is sincere 
in its promise to give each a fair trial. A four-mile line 
wonld seem to be adequate for the purpose, and the 
neigh borhood of large stationary engines a most con
venient starting point. 

• • • 
THE NEW pmLADELPRIA SUBWAYS. 

The plan adopted for burying all the telegraph and 
telephone wires of Philadelphia has about it that air 
of cool consideration and substantiality that mark the 
Quaker mind. After long investigatioll of the hundred 
and one good, bad, indifferent, but always chElap 
plans for burying the wires, the managers of these 
companies have thrust all aside and hit upon an ex
pensive system of their own in the belief-a reasonable 
one, be it said-that it will prove cheapest and JOost 
satisfactory in the long run. They will build a brick 
conduit eight feet high and four feet wide thl'ough the 
main streets and avenues. There will be fifty 3 inch 
iron pipes, each containing 100 wires, and so 5,000 wires 

v. t��n�����fo�::'�n:���i
e
�� 8 ���l�:!;;n�YatR�;:'��ic����;t� in all. One connection only will be JOade with each 

80ldler greeting bl. p .. rents.-ll11u.tration ........................... 11l6i7 block, a main running from the conduit and under-
v!. JrI1��I:!t,��:.?.u�.rt:.ra[llra�t�l::r!�·�.��g�v::.�:I�� ���t.t.; 10650 neath the house line to the JOiddle of the block, where, 

pal .. tlal Rom .. n b .. thln .. places at Batb.-2 I11nstratlons ............. 10600 from the top of a tall pole, the wires will be run in mid 
l��

e
on\!l�·

u
.fr

tl
r:e °J,o�t

n
J�":t�;,�:�'::lc-;;��

e
dr:����c�! 1�IYt�� air to the rear of each house. The estimated cost of wOI'ld's blstory . . . . ... .... ... ...... . . .. . .. ...... . . . ... . .... . ..... - ..... 10659 construction, it is said, will be '�50.000. Powerful 

v
I
lie�r�t��:���r..��.f�:.\'.;;;klr.,�r3�;�a���tw:- s!:'v'T.r..1!.��� 1\ pumps will keep the conduit filled with dry air, and 
tn��!

e
s���.::··L:u��'l."

t
B':����A·8ieatii 

.. iauiiciii·iiiied .. 'Wiib: Mr.lOf!M every foot of wain may be su�jected to daily inspec-
Arthur Rlgg's new type of revolving englne.-4 illustration .. . .. .. .  10tiM tion because of its generous dimensions. 

VIII. PHOTOGRA PHY.-Inten.ltlcatlon, Weak and stmng.-B1ght As will be seen, it is not necessary, in such a system 
Intensillc .. tlon processes, of as many degree. of strength. arranged 
systematically . . . . . . . ... . . ....... . . . . . . . . . . . .... . . .. . . .. . . . . . . . . .. . . . . .. 10648 to tunnel every main street and avenue, but,. at most, 

n. PIlY!'IIOT.OGY.-Noteon Recreatlol) ....... .. . . . . .... . .... . .... .. ; .. 10002 only every second or alternate one, for from one line 
Respir"tlon.-DescrlpUon of Prof. ZU'ltz's meth od of analyzing I the wI'res may be run to the blocks on el'ther sl'de In the products of re.piratlon, and resnlts of experiments on live . '  . -human subject8- . .. . .... .. . .. . .. . . . . ... .. . ... . .. . . . ........ . . ... . .. ... ,.10682 deed, the number of main lines could. it is ob�iou8, be 

x. �e,�t¥V� O���;ri;.�����ea"f,:O�m�g a:,���t�
n��N:; .= / still further reduced. by branching, and, doubtless. it 

ment of �e Imports oblx years............ ... . ........... .. .... 1lI649 was only the fear of possible trouble from com plica-Improvement In the Manufactnre of Phn.phorn8.-NloolIe·s 1m. . . . 
proved process of making ph08phol'1lM. by precipitating· It IL8 tion that induced the Philadelphia managers to foreO'o pbosphRte of mArcn .... with 8nb.eqnent dlsttlllltol'7 treatment .. .. 1lI649 . .  . . . . . .. 

Indillo Culture In C6In ... ·-Ho" Indigo luultlvated In Clal�;and . the temptatIOn to SO lessen their constructIOn account, 
bv..�:����l���:::'7�fW!!,!hri·Gei-uiaiiy:.:.:A;m.;.t·Gem.iUi·iri: 101149, The work is now fairly started, indeed, a part on the 
��I�'.!�:t"::����

n
:�:...::rn�:�:���� �.����

.t
�
o
��.�?

r
. ��� . . ��: lO648 . south side of Market Street, 

'
from the Delaware River 

ec:;��.!:�f
e
�1�le':.�g81a;�

e
lu':.������.�!.����.���.���.��� 10649 to Fourth Street, is nearly complete. 

Curiously enough, the tunnel system has been looked 
upon. from the very first, as impracticable, because ot 
its cost. Nor is this surprising when we remember that 
most of the estimates for construction were for lengths 
of lines greatly in excess of what is now found to be 
required, while some seemed to be based upon such 
elaborate construction as that of the Paris sewage sys
tem. This Philadelphia system, even though it should 
fail of success as first projected, may, through experi
ment and modification, yet prove the wost worthy of 
all. and furnish criteria for a practical system of sub
way construction. 

".1 . ., 
THE DIRECT PRODUCTION OF LIGHT. 

In his paper entit.led The History of a Doctrine, read 
before the American Association at their last meeting, 
in Cleveland, Prof. Langley gave a graphic acconnt of 
the development of the undulatory thE'ory of light. He 
held that much yet remained to be done in that field of 
research, and he formulated a definite object for in· 
vestigation-the relations between radiation and 
beat. For at the present time it is far frow clear how 
much heat the purely light·giving radiations from a 
Inminiferous body can produce. The mechllnical 
equivalent of Hght is as yet unknown. 

We have every reason to believe that it is very low. 
There is little doubt that could we estimate the equiva· 
lent in energy of the light-giving radiations of a source 
of light, it would be surprisingly small. Acting OIl t his 
idea, and assuming and probably. believing that the 
hypothetical luminiferous ether is an actual entity, 
Prof. Lodge, in England, and Prof. Hertz, in Germany, 
have been making very interesting experiments in the 
direction of the production of light. Accepting the 
identity of luwiniferous and electrostatic disturbance 
ethers in accordance with Clerk Maxwell's hypothesis, 
they have endeavored by rapidly alternating pulsations 
or electrostatic discharges to produce light wave s with· 
out the intermediation of ignited or incandescent mat
ter. Hertz produced lSuch rapid alternations that, treat
ing them as waves, their length would have been two 
meters. Lodge's oscillations were slightly longer. 

Nothing is truer than that the contrast between the 
small amount of energy absolutely needed to produce 
light and the large amount that practically has to be 
expended gives a disparaging view of man's progress. 
In the flame of a candle, a lamp, or a gas burner the 
light is probably derived from ignited carbon. Yet in 
the case of gas, for raising this carbon to the ·light-gi v" 
ing temperature, not over· one or two per cent of the 
heat of the flame is theoretically' required. Of the total 
radiations of a gas flame, according to Sir. C. W. 
Siemens, bnt five per cent are luminous, and for an in
candescent electric lamp he gives about the same ratio. 
These estimates can be accepted as provisional only, 
bllt they are at least indications of the amount ot 
waste. In the maintenance of the incandescent eleo· 
tric lamp a full horse power is required to keep a few 
feet of minute carbon filament at the incandescent tem
perature. Taking the useful radiations at five per cent 
of the total, it follows that we should be able to run 
twenty times as many lamps could we produce radia
tions restricted to the range of light. 

Prof. Lodge's way of putting the case is so verystrik. 
ing that we refer our readers to it, as given in the last 
issue of the SCIENTIFIC AMERICAN. He states his case 
as a whole with great clearness. Where he refers to 
"atom" he probably employs the word in the physi
cist's sense, and as a concession to accuracy might have 
done better in using the word .. molecule." It is evi
dent that to his mind the ether is a real entity. In 
this he corresponds with the general tendency of Eng
lish physicists. In comparison with some of the posi· 
tive views concerning the ether which were enunci· 
ated at the' last British Association meeting, Prof. 
Langley's address on the subject of radiation reads 
almost like a proclamation of uncertainty. From such 
an authority as Prof Langley, one who by his classic 
experiments on radiant energy has won the highest 
reknown, the quasi disclaimer comes .with added grace. 

The ether is still hypothetical; an a priori attempt 
to produce light by throwing it into oscillation by di· 
rect electric action &eems based on an insecure founda· 
tion. A few years ago the world was startled by the 
announcement that the astronomerLockyer had dis
covered the identity of all the elements and the unity 
of matter. When this· came to be sifted down, it 
proved only a hypothesis, althongh a highly probable 
one, based on spectroscopic observations. It was so 
well founded that it holds ground. to the present day as 
a probable proof. Yet in the. practical sanse it w as 
nothing. When first reported many doubtless saw the 
translDutation of meta,ls near at hand. 

So it will be with the experiments we. speak of. 
Should they lead to the production of Iigh(unaccom· 
panied by obscure heat radiations, the world will be in
calculably benefited. The energy c�rresponding to 
the maintenance of a siDgle horse power will give the 
light of five thousand candles. Oil will be burned no 
longer, sav:e in isolated places • . An ordinary �use 
will be lighted by a Inotor ()f -h horse power. .. Wast· 
ing the midnight oil" will have a mechanical as well as 
an intellectual sigIliflcance. All the world, therefore, 
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must wiBh well to the patient investigations of Prof. 
Lodge and his co-laborer. Should they shorten their 
waves to the proper length, and fiud that they are 
light waves indeed, they will do .more for civilization 
than Argand, Murdoch, and Lebon. 

Ga. Fnel Cor LocolDotives. 

An ordinary 3,000 gallon tender weighs about 73,400 
lb., when in working order, with full tank and 12,000 
lb. of coal. The tender, whAn empty, weighs about 
36,400 lb., of which the tank alone accounts for about 
8,000 lb. The trucks, sil ls, etc., therefore, weigh about 
28,400 l b. and, when the tender is loaded, serve to carry 
a weight of 45,000 lb. in the shape of coal, water, and 
the tank itself. The carrying part of the tender, 
therefore, '�"ighs about 63 per cent of the parts carried. 
If we assume that this proportion holds good in the 
far larger tender needed for natural gas, the weights 
come out as follows: Lb. 

GIlS tank........ ............... . ............. ........ 50,000 
Ga...................................... . .. . ........ .. 3,000 
Water tank, �ay...... . .... .. ............ ,......... 7,000 
Water . . . . . . .. . . . . . . . . . . . . . . .. . . .. . .. . ... . . ... . . .. . .. . 25,000 

TotaL ...... " .... '.................... 8.�,860 
Add 63 per cent for trucks, sills, etc:....... .... .. .... 5t.()92 

139,952 
Nor is this the worst of the story. Taking the 

average weight of the tender when fuel and water are 
half consumed, the ordinary and the natural gas 
tenders compare as follows: 

Natural gas 
teuder, 

One-half supply fueL.................... 1,930 
Fuel tauk........................ ... ... . .  50,000 
Water tank.... .. . ... . ..... . . . . .... ...... 7,000 
Oue-half supply water.... .. . . .... . ...... . 12,500 
Trucks, etc.. .. .. .. . .. .... .. . .. .. .. .. .. ... 54,002 

Ordinary 
tender. 

6,000 } 8,000 

12,500 
28,400 

Total. .. .. ... .. .. .. ... .. .. ... 125,522 54,900 
In other words, when both tenders are fully loaded, 

the natural gas tender is nearly double the weight of 
the ordinary tender of the same capacity, the excess 
of weight being 66,600 lb. When both tenders are half 
empty, approxilllately the average running condition, 
the difference in weight is over 70,000 lb. ,  and the 
ordinary tender weighs less than 44 per cent of the 
natural gas tender. 

Even if these immense differences in weight did not 
enhance the first cost and diminish the hauling power 
of a locomotive with � natural gas tender, the great 
increase .in the length of the tender, necessitating an 
entire reconstruction of all round, houses and turn
tables, would condemn the project. 

The many useful and valuable properties of natural 
gas are self· evident, but a l ittle considerat,ion will 
show that it is very unsuitable for use on locomotives 
running any considerable distance. It is possible that 
under special conditions compressed fuel gas could be 
stored to run a locomotive a short distance. The ne
cessity of making the tank and connections absolutely 
tight would probably be a serious objection. The gas 
that escapes from the present natural gas pipes is a 
source of danger, but the loss is made u p  from 
the ever flowing well 1'1, whereas a leakage' from a 
reservoir containing only a limited supply would soon 
mean It stoppage on the road for lack of fuel-Rail
road (Jazette. 

. ,  .. . 

Collapsible LlCeboat8. 

The new Inman and International liner City of New 
York, which has j ust made her firs.t round trip across 
the Atlantic, has at! great, probably more, Jif"boat ac
commodation than any other vessel aHoat. In all says 
Engineering, she carries thirty boats of large size, 
callable of carrying every soul on board in ordinary 
sailings. It has ouly been possible to carry such a 

Jtitutifit �mtritau. 
turned, and rods and ropes are fitted to enable anyone 
in the water to 'get on to such It raft or to right the 
boat when overturned. The seats in the inside of the 
boat are formed into tanks for stores, provisions, and 
distress signals. The advantages of these l'Iemi-collap
sible boats may be appreciated when it is mentioned 
that had the same n'umber of ordinary boats been 
placed on board the City of New York, neady three 
times the space occupied would have been needed. 

"�.J. 
CallCorltla . Ship "nUdlng. 

The building of the steel steamers Arago and Pomona 
and the launching of the cruiser Charleston have 
demonstrated the fact that as fine steel steamers can 
be built on this coast as at any place in the world. 
With this fact established, it is well for us to compare 
the advantages possessed by our ship builders over 
those of the East, and no better showing can be made 
than by comparing the new steel steamer Pomona, 
lately built by the Union Iron Works, and the steamer 
Corona, j ust launched from the yard of N eafy & Levy, 
Philadelphia. The Corona was cont.racted for October 
29, 1887. She was to be 230 ft. long, 34% ft. beam, and 
16 feet deep. She was launched August 4, 1888. Now 
we propose to allow two months from that time to 
finish her and prepare her for sea. It will then take 
her two months to come round the H(lrn, two weeks 
to clean up and overhaul her, and two weeks to furnish 
her for her first trip, which will bring the time to about 
the 4th of January next before she will be ready for 
service. 

The Union Iron Works contracted to build the 
Pomona September 14, 1887. She is 230 feet long, 33% 
feet beam, and 16 feet deep. She was launched May 
26, 1888. Was completed, furnished, loaded, and 
started on her first trip July 29, and returned to this 
port after a successful and perfectly satisfactory trip, 
August 4, on the morning of the same day the Corona 
was launched. Shipmasters inform us that a ship of 
this kind is worth $130 per day, and the difference in 
time between the day the Pomona entered service and 
the day next year when the Corona will be here ready 
for work shows a large amount in favor of the Pomona. 
As to cost, the contract price for the Corona was 
$l88,OOO in Philadelphia, or $198,000 delivered bere. 
The contract price of the Pomona was $200,000, or only 
two thousand dollars more, and while the Pomona is 
at wOl'k earning money for her owners, the Corona has 
yet to be completed and make a long ocean voyage. 

By this comparison we Rhow that the Pacific Coast 
can build just as good, serviceable ships, and far more 
expeditiou'3ly than can the old yards of the Eastern 
coast.-- Wood and Iron, Ban Francisco. 

• « .• Ie 
Ope'nlng or the AlDerlcan InstUute Fair. 

The fifty-seventh annual exhibition of the American 
Institute was opened Oct. 3, Mayor Hewitt delivering 
an address in which he felicitously compared the ex
tensive and varied displays now made at these fairs 
with those which its managers were able to present to 
the public fifty years ago. There are said to be more 
articles on exhibition this year than ever before, every 
inch of avai lable room having been taken. The build
ing is tastefully decorated, the large fountain in the 
center of the hall, banked with flowers, ferns, and 
grasses, being unusually attractive in the bright illu
mination furnished by a profusion of electric lights, 
the moving machinery and the interested crowds of 
visitors making up a busy and animated scene in which 
some new attraction can al ways be found. The admis
sion price has this year been reduced to twenty-five 
cents, that more people may avail themselves of an 
opportunity to see this display. 

large number of boats without unduly encroaching on A rtificial Coloring Sub.tan 

the promenading space by adopting semi-collapsible The possibility that some of the numero pigments 
lifeboats. There are sixteen of the ordinary boats, ten now produced synthetically may be used fo the pur· 
of .. Chambers' patent unsinkable semi·collapsible life- pose of coloring articles of food lends importance to 
boats," and four of "Berthon's patent unsubmergible any experiments that may be made as to their physio
lifeboats." The latter boats are now so well known logical action. Studies of the action of a few such com
that it is not necessary to describe them here. They pounds upon the animal organism have been made in
collapse into one-fifth their width for filtowage, and it cidentally in the course of an investigation undertaken 
is claimed for them that when wanted they can be ex- by Herr Weyl as to the relation between chemical con
tended al most automatically, inhaling at the same time stitution and physiological action (Berichte, xxi., 2191). 
from 100 to 201.1 cubic feet of air illto eight separate air Of the " nitroso " coloring compounds, only the 
cells between the inner and outer skin. Chambers' "naphthol green B "  was examined, and this proved 
boat is of much newer origin. A craft of '26 ft. length, innocuous when administered to dogs in doses of one 
7 ft. beam, and 3 ft. 4 in. depth, has a displacement of I or two grammes dailY

, 

for a fO

, 

rtnight. Of the ,. nitro" 
11 tons. and affords accommodation to forty people. compounds the dinitrocresol, or .. saffron substitute," 
The depth of the boat proper is 14,in., but above that has already been reported as non-injurious. .. Martius 
is a canvas washboard fitted with galvanized iron yellow," or dinitro-a-naphthol, which it! well tolerated 
stanchions and rails. and hinged to the gunwale of the by rabbits, killed medium sized dogs when small doses 
boat. When raised to the perpendicular the washboard were given by the stomach. A dog weighing 6,850 
locks itself int.o position by means of stays. In the grammes, to which a half gramme dose was given on 
sh ip the boat only occupies a space 18 in. in depth, two successive days, and a gramme of the more soluble 
so that three may easily be placed the one above the sodium salt on the third, died on the fourth day. Less 
other, and yet not occupy a greater height than the than a gra.mme sump-ed to cause the death of a similar 
ordinary boat. There are formed around the inside of i dog when' administered SUbcutaneously. It is note
the hull something like forty air-tight compartments, worthy, however, that a sulpho acid of" Martius yel
of over 3 tons space, which gives the boat greater buoy- low," known as .. naphthol yellow S," proved Innocuous 
ancy. The bottom of the boat is so arranged that it to dogs even when administered in four times those 
may be used as a raft in the event. of its iJeing over- quantities. 

225 
Picric acid, a "nitro" compound, has been long 

known to be poisonous. Concerning "aurantias" 
(hexanitrodiphenylamine) ther� seems to be some con
flict of statement, which possibly finds an explanation 
in the occurrence of two isomeric compounds in com
merce, an .. aurantia " from the Berlin aniline manufac
tory having been found non-poisonous to rabbits, 
while one from Basle is said to have proved very inj uri
ous to men. Among the "azo" coloring compounds 
none that is poisonous has yet been met with by Herr 
Weyl. On the other hand, three " saffranin " prepara
tions were all of them found to exercise e. toxic ·action. 
-Phar11/,. Journal. 

• fl'" 
Beating the Weighing Machine. 

The drop-in-a-nickel-and-get-your-exact-weight ma
chine which stands on the platform of the Consolidated 
road's depot at Meriden was surprised and fooled a 
short time ago by a bright young lady from East 
Hartford. At the close of the State fair, among the 
crowd at the depot awaiting the arrival of the t..rains, 
three young ladies, whose ruddy alld healthy com
plexion clearly indicated that they were from the coun
try, were prominent. Tired of promenad ing in the 
waiting rooms, they sought the outside platform. They 
had gone but a few steps when the weighing machine 
caught their sight. After a careful inspection it was 
declared " very 'cute," but the leader of the trio was 
suspicious, and as she stepped upon the platform she 
put a button in the hungry aperture. It did not work. 
So the young lady joined her companions, and at a re
spectful distance gazed at the contrtvance while a Sil
ver City dude enriched the machine by a part of his 
winnings at the races and ascertained his avoirdupois. 
As the gleeful indicators returned from 125 to the zero 
point, the owner of the unsuccessful button was in
spired with a thought, and after a long delay in finding 
her pocket, she fished out a five cent piece, a pencil, 
and a card. 

Armed with these, she again stepped u pon the plat
form-to the intense amusement of the bystanders
and dropped in the nickel. The ind icator qu ickly 
whirled around to 135. She did not move, but put 
number 135 on the card, then said, .. Step up here, 
Ethel." Ethel stepped, and the hand now pointed to 
254, The number was put on the card, and Sarah was 
invited to join the progressive weighing party. The 
dial now showed that the scales had a burden of 354 
pounds. As they stepped to the platform, to indulge 
in a lesson in subtraction, the indicator slowly sneaked 
to zero, apparently cresUallen by the cheap way in 
which it had been treated. The girls were from East 
Hartford, and the novel way that they beat the ma
chine was heartily enjoyed by a number of spectators. 
-Hartford, Conn., Post. 

Whooplnc Conch. 

The value of Mobin's treatment of whooping cough 
by sulphurous acid is receiving strong cOllfil'mation 
from many sources. Dr. Manly, in the Practitioner, 
expresses the opinion that, if it was carried out in e\'ery 
case, at the end of six months the disease would be un
known. The method used by him is as fol lows: The 
patient is in the morning put into clean clothes and re
moved elsewhere. All his clothes and tOYfil, etc. , are 
brought into the bedroom, and sulphur is burnt upon 
a few live coals in the m iddle of tbe rool1l. The fire is 
allowed to remain in the room for five hours, and toen 
the windows and doors are thrown open. The child 
sleeps in the room the same evenirig. About twenty
five grammes (a little u nder an ounce) of sulphur to 
every cubic meter may be burnt. This is equivalent to 
rather more than ten grains per cubic foot. The 
room is fumigated in a like marmer during the night ; 
the patient practically living' in an atmosphere of di
luted sulphurous acid gas for some days, whi l e  in seve
ral cases the process is repeated at the end of a week. 

.. I • ,. 
Electrical Gl a.s Breaker. 

The Pittsburg Dispatch states that: "Several glass 
factories are now using electricity for a novel pllr
pose. Heretofore, when they wanted to cut one of the 
large cylinders of window glass, a simple but primi
tive method was used. This consisted of the pulling 
out from the furnace of a thin sh red of glass heated 
white. This was quickly wrapped around the bottle
shaped end of the cylinder, and it burned through or 
fractured the glass. A pair of tongs had to be uRed in 
the process. By the new method, the glass cylinder is 
enelrcled with II. fine wire, theextremitieR of which are 
put in connection with a small electric battery. It is 
necessary that the wire adhere closely to the glllss. 
When a current of electricity is pas�ed through the 
wire, the latter becomes red hot and heats t.he glass 
beneath it. Then a single drop of water deposited on 
the beated place will cause a clean breakage of ·the 
glMs clear around the patp of the wire. Contrary to 
what takes place with the usual process in the· treat
ment of tbis fragile material, it is found that the 
thicker the sidell of the cylinder Me, the beW& the 
cut." 
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AN IMPROVED BELT REST. 

A device designed for use in connection with a line 
shaft and fast pulley, to support the belt and prevent 
it from moving when the machine to be driven is not 
in use, is illustrated herewith, ann has bel'n patented 
by Messrs. Benjamin F. and James F. Comstock, of 
Canton, Ill. On the shaft with the driving pulley is a 
second pulley, with an inwardly extending reduced 
flange adapted to engage the iuside rim of the driving 
pUlley. the flanged pul ley being  mounted to rotate on 
sector pins projecting from a collar on the inside of a 
sliding block, of which side and face views are shown in 
Figs. 3 and 4, the block being mounted to slide in 
guideways forllled i ll the hanger, as shown in Figs. 1 
and 2, so as to pAl'lll i t an u p a nd down movement of the 
sliding block without its touehing the line shaft. In a 
crosspiece in the bottom of the hanger is a set screw to 
limit the down ward sliding movement of the block, the 
latter being connected at its upper end by a link with 
a lever fulcrumed on the hanger, which lever has at its 
outer end a downwardly extending handle. By pulling 
down u pon this handle the upward sl iding motion of the 
block throws the flange of the second pulley into con: 
tact with the !uside of the rim of the driving pulley, 
when the operator can conveniently and easily shift the 
belt by operating the belt shifter. When the belt has 
been shifted, the sliding block moves downward until 
it rests on the set screw in the crosspiece in the bottom 
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COMSTOCK'S BELT REST. 
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the East, round the Cape, without having to stop by I around in a burning .barn, with their tails and manes 
the way for coal, and was originally intended to take on fire, and burn to death, because they did not have 
some 3,000 first, second, and third class passengers and sense enough to run out. Anybody can steal a horse 
a large cargo. Her length was 692 feet, her breadth 83 without any objection from the horse. A horse will 
feet, and the depth of her hold was 24 feet, and her stand and starve and freeze to death with nothing be
registered tonnage 18,914 tons. She was fitted with tween him and a comfortable stall and plenty of oats 
both paddle and screw engines, carried five funnels, except an old door that he could kick down with one 
each 100 feet high, and had a coal bunker' space of foot, or that could be opened by removing the pin 
10,000 tons. She was built at l\fillwall, and great diffi- with the teeth. If this is a h igh degree of intell igence 
culty was experienced in the launch, which occupied even in a brute, then I am lacking in that article my
three months, and cost 60,000l. self. Compared with the dog, the elephant, or even the 

In 1859 the mammoth steamship started on her first parrot, the horse seems to me to be a perfect fool. 
trip to the United States, but had to put back through ••••• 
the explosion of a steam pipe, by which a number of AN AUTOMATIC GATE FOR ELEVATORS. 
persons were killed and injured. Next year she reached A safety gate for the doorways of elpvator shafts, de
New York, and made several trips across the Atlantic, signed to be automatically opened and closed by the 
but the receipts were unequal to the enormous ex
penses. In 1861, she was utilized as a troop ship to 
take the Guards to Canada, but it was not until 1865 
that her true vocation was considered to have been 
found-namely, to lay a telegraph cable between Eng
land and America. In this work she was occupied for 
some years-an attempt being made in 1867 to utilize 
her as a passenger ship  between New York anrl Havre 
during the Paris Exhibition-but when there were no 
more cables to lay she was relegated to idleness and 
Sheerness, where cockney" trippers" were admitted to 
view her interior at a shilling a head. T wo years ago 

the vessel was taken over by a syndi
cate, and stationed in the MerRey as a 
species of People's Palace of Amuse
ment, being subsequently transferred 
to Dublin. After a brief visit to the 
Clyde. the Great Eastern was sent on 
her last voyage to the Mersey, where, 
recently. she was beached near New 
Ferry. on the Cheshire shore, to be 
eventually handed over to the disman
tl ing hammer. Even to the last her 
ill-fortune appeared to attend her, as 
during her journey from the Clyde she 

CALDWELL'S AUTOMATIC GATE FOR ELEVATORS. 

encountered a gale, during which the elevator moving up and down, is i l lustrated herewith, 
tug was obliged to cast her loose, while and has been patented by Mr. John M. Caldwell, of 
her own engines, being stopped for a No. 128 South Canal Street, Allegheny City, Pa. The 
short time, the great vessel became un- sliding- gate or door to the hatchway opening is sus
manageable, and for hours rolled about pended by a rope from the end of a lever pivoted to the 
at the mp-rcy of the wind and waves. framework, this Jever being connected by a cord pass
On the weather moderating, however, ing over pul leys on the framework to the upper end of 
she was again taken in charge, and I a bar pivoted to a crosspiece of the framework. The 
finally towed by the tug Storm�ock to bar has friction rollers at its ends, which engage the 
her last bel:th.-Loudon Graphw. I projecting edge of an inclined guide strip on the ele-

• • • . vator as the latter moves up or down in front of the 
DISPARAGING THE H 0 R S E .-A ! gate opening. When the gate is closed, the bar is in

of the hanger. the pulleys then being out of frictional I writer in one of our contemporaries thinks the in- I clined toward the door opening, its upper end being 
contact, and the flanged pulley ceases to rotate, resting telligence of the horse is greatly ovt>rrated. and submits held down adjacent thereto by the weight of the gate. 
on its sector pins until the operator again desires to the result of some of his observations as evid�nce : I Upon the elevator approaching the gate opening. from 
shift the belt. have seen horses walk around a post until they had above '01' below, the projPcting edge of the upper or 

• , • • • wound up the bridle and then stand there with their lower end of the guide strip on the elevator enters be-
THE GREAT EASTERN MOVING TO HER LAST BERTH. heads bound down to the post. because they didn't tween a pair of rol lers on the bar pivoted to the frame-

After thirty years' vain struggle against an adverse have sense enough to walk the other way and unwind work, moving its upper end away from the gate open
destiny, this leviathan steamsh ip  has been beached on the bridle. I have seen them get a foot over the bridle ing, and thus draw ing on the cord to raise the gate. 
the shores of the MArsey, to be broken up for old iron. when tied to a ring in the pavelllent, and then go into Upon the elevator moving away from the opening, 
The Great Eastern was planned by Mr. Brum,} and fits because they didn't have sense enough to lift their either u p  or down. the guide strip passes between the 
built by Mr. Scott Russell, to accomplish the voyage to feet over the bridle again. I have seen them prance rollers, permitting the gate to close. 

TRE GREAT EASTERN MOVING TO REI. LAST BERTlt, 
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AN IMPROVED AXLE BOX. each side of the central longitudinal bars of the frame, 

An axle box specially designed for locomotives, and on which are hung prod!! having superposed seed-car
with which all wear can be easily  taken up at any time, rying boxes, as shown in t.he !sectional views, Figs. 2 
is illustrated herewith and has been patented by Mr. and 4. To each of the prods is fixed the back end of a 
James Des Brisay, of Vancouver, British Columbia, sway bar, which at its forward end is journaled on the 
Canada. The 10C'omotive frame has the usual vertical wrist of a crank formed on a transverse shaft, there 

_ arms in which the axle box is held to slide, the latter being two of these cranks in the shaft, both extending 
in  the same plane, and each giving the same throw to 
one of the sway bars, while the shaft is so journaled 
that it may be raised or lowered as desired. The prod
carrying cranked axle is rotated to vertically recipro
cate the prods by means of either one of two wheels, 
one at each end of the axle, aud outside of the main 
wheels. These outside wheels are normally locked to 
the axle, but may be turned either way to adjust the 
machine and wheels with relation to the buttons ou 
the check row cord or wire stretched along the field, to 
enter the prods into the earth a little sooner or later, 
to maintain accurate check row of the planted seeds. 
One of these outside wheels is shown in Fig. 3, i ts peri
phery being beveled downward and inward, and there 
being journaled in an open transverse slot therein a 
clutch wheel adapted to engage the buttons on the 
check row cord, to operate the prods, the check row 
wire making OIJe complete turn around the wheel, and 
reeling on to and off from the wheel at its lower edge. 
To guide the wire to the lateral center of the wheel, 
grooved guide wheels are adjustably  held by arms 
extending downward and outward from the frame. 

DES BRISAY'S AXLE BOX. The rotation of the wheel by the buttons on the 
check row wire, as the machine is drawn over the field, 

being preferably made in two parts, each carrying one- rotates the main axle, raising and lowering the prods 
half of the brass bearing. secured by set f'crews or other attached 1.0 its crank portions with each revolution , 

suitable means, and on the i nside of one arm is secured and, as the sway bar� of the prods are connected to the 
a steel plate, while on the inside of the other is held a cranks of the transverse shaft journaled forward in the 
steel wedge. adapted to be moved up and down by a frame. the p rods are oscillated so that they will extend 
bolt screwing in the bottom plate against the lower for",ard at their bottoms or jaws as they enter the 
end of the wedge. The wedge and plate are 
held on the vertical arms by bolts passing 
through slots, as shown in the sectional plan 
view, Fig. 3. On each end of the two parts of 
the axle box are forllled flanges fitting on the 
vertical arms, and in these flanges rollers are 
mounted to rotate loosely in ('on tact with the 
steel plate and the wedge, as indicated in Figs. 
2 and 3. In the lower part of the box is formed 
It recess, covered at the bottom by a plate. to be 
filled with waste or other suitalJle material 
which will absorb the oi l necessary for lubri
cating the axle and box. When the axle is in 
place in the box, the friction of u p  and down 
movement caused by the weight of the locomo ·  
tive is greatly reduced b y  the rollers traveling 
on the steel plate and wedge, and the wear is 
readily taken up by adj usting the wedge by 
means of the screw in the bottom plate bear 
ing against its lower end. 

.. . . .  .. 
AN IMPROVED CHECK ROW PLANTER. 

A machine for plan ting hills of corn or 
other seed in accurate check row, with econo
my of time and labor, is illustrated here-
with, and has been patented by Mr. John Clark, of 
Sheffield, Iowa. The frame of the machine is sup
ported by a cranked axle on loose wheels, the tongue 
being so attached as to allow of vertical adjust
ment to accomlllodate the team and keep the main 
frame level. There are two cranks in the axle, one on 
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OLARK'S OHECK ROW PLANTER. 

SLOAT'S SEAT FOR BATH TUBS. 

ground, and extend backward as they leave the 
ground. The prod jaws are adjustable to secnre shal
lower or deeper planting of the seed. which are caused 
to drop froin the Reed box into the body of the prod 
with each revolution, in regulated quanti ties for plant
ing one hill at a t ime, the jaws of the prod opening to 
drop its charge when the prod stands vertically, hav
iug entered the ground to the maximum depth for 
which it had been set, the jaws closing immediately 
afterward until in posi tion to drop the seed for another 
hill. During the travel of the machine, and while the 
prods are swinging between their extreme positions. 
the prod jaws accommodate themselves to the forward 
movement in a manner preventing their dragging in or 
through the earth, whether the planting be deep or 
shallow. While on the road, or when the machine is 
not planting, the prod-carrying shaft may be turned 
by hand and then locked to hold the prods up clear of 
the ground by means of a hand lever within conve· 
nient reach of the driver's seat. A marker is held by a 
shackle to the rear cross-bar of the frame, being stayed 
to the front end of the frame by a rod or chain in such 
way that it may be set to either side of the machine . 

.. , . ,  .. 
A SEA-T FOR USE IN BATH TUBS. 

An adjustable and sli:Hng seat for bath tubs is illus
trated herewit-h, and has been patented by Mr. George 
B. Sloat, of No. 1815 Nortq Twenty-second Street, 
Philadelphia, Pa. Th. seat proper is preferably made 
of hardwood, and soib.ewhat shorter than the ordinary 
width of a . bath tub. It is providpd at its opposite 
ends with bent metal arms forming hangers, by which 
the seat is supported in the bath tub, the lower ends of 
the hangers being bent to fit and slide within a longi
tudinal groove in the under side of the seat, where 
they are secured by thumb screws, being adjusted re
latively to the ends of the seat as desired to adapt the 
seat to bath tubs of different width8. 

• I .  I .  
FISH mltY be scaled easier by first dipping them into 

boiling water for a. minute. 

: .. » =bn-h=.. 
AN IlIPROVED TAILOR'S SQUARE. 

A square specially adapted for use by tailors and 
mantuamakers has been patented by Mr. Herman A. 
Sens, and is illustrated herewith. The inner edges of 
the plates between the arms of the square are prefera
bly concave, tlJat the square may tit snugly under the 
arm of a person being measured, and at the intersee-
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SENS' TAILOR'S SQUARE. 

tion of the arms is a segmental slot- in wbich travels a 
stud or pin having a head and col lar upon each side of 
the center, as shown in the sectional view, Fig. 3. 
Upon the extremity of the short arm of the square is 
mounted a spirit level, shown in Fig. 4, enabli ng the 
operator to accurat.ely establish the plumb line beneath 

the arm at the breast, the level being sur
rounded by an elastic cushion. so that its vial 
will not break when the square is thrown upon 
the table. The tape is provided at one f:nd 
with a metal l ic  ferrule of peculiar fonn, as 
shown in l!'ig. 5, and is attached to the square by 
the pin traveling in  the segmental slot at the in
tersection of the corners, t.he pin also sliding in 
a longitud inal slot in the ferrule, whereby the 
tape may be carried in the direction of either 
arm of the square, or within or outside the 
arms. In other devices of this character the 
tape measures on the outside of the square, 

while here it measures on the inside, or directly 
on the body of the person being m easured, 
thereby avoiding errors l ikely to occur in mak
ing al lowance for the thickness of the square. 

For further information relative to this in
vention address Mr. J. L. Hoffman, No. 13 East 
Fayette Street . •  Baltimore, Md . 

. . . , .  

AN IMPROVED PAPER HANGING MACHINE. 

A maohine for conveniently applying paste 
to the back of wall paper and cutting the 
paper from the roll in suitable lengths, pre

paratory to hanging it on the wall, is illustrated 
herewith, and has been patented by Mr. John F. 
McAfee, of Pleasant Hill, Mo. In bearings in one end 
of a suitably constructed frame is a roller carrying 
the paper to be hung, in front of which is a guide 
roller, under which the paper pasf'es from the paper 
roller and thence over a paste roller, the latter hav
ing a fibrous covering. and dipping into a paste pan 
held u nder i t, there being a scraper to remove superflu
ous paste from the paste roller. The paper next. passes 
under a friction roller, under which is a drip pan, the 

lIcAFEEiS PAPER HANGING MACHINE. 

edge of the latter carrying a strip of cloth to eVen the 
past. on the paper, which then passes to the k'life at 
the other end of the machine, which is provided with 
lug!! to rest on the top of the mop board of the wall. the 
relati ve position of the lugs and the knife being such 
that the cut-off end of the paper will reach to the top 
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of the mop board. This machine is deaigned to be used 
in connection with an extensible paper-hanging clamp, 
also patented by the same inventor, and illustrated in 
our issue of September 8. The end of the paper, after 
it has been passed throngh the machine, is fastened in  
the clamp, when the  operator, in raising the  end of the 
paper up against the wall, by the same motion draws 
the required amount of paper through the machine, 
preRsing its pasted side against the wall by means of the 
bru�h with which the clamp is provided, and cutting 
off the paper as it is attached. Extension legs for the 
machine and a roller-supporting frame, to assist in car
ryi ng the paper, are also provided for use in papering 
ceilings. 

• t • • • 
Mol.'ore In Hoo.e •• 

It is stated that the sudden change of the weather 
recently frolll cold to warm and dalllp, observes the 
Phi ladelphia Times, has caused thousands of dollars of 
damage to wall paper and other articles in houses. Of 
course it has, and it  is 80 simply because many people 
do not study the plainest common sense principles in 
airing their houses. 

One evening lately people went to bed with a hunt 
for extra blankets because of the sudden and se
vere chill in the atmosphere. When they rose in the 
morning. their bedrooms, parlors, d ining rooms, etc. , 
were yet chil ly from the cold of the previous day, while 
the outside atmosphere had suddenly become not only 
warm, but hot and oppressive with dampness. 

Inconsiderate people opened their windows and doors 
because the weather was warm, forgetting that the ex
cess ive moisture in the atmosphere would rush in with 
the warm air and swiftly deposit itself on the cold walls, 
furni ture, etc. , and penetrate wall papers, curtains, 
bedding, and eyerything within reach that presented 
a surface colder than the air that carried it in to the 
house. 

Of course the moisture loosened and discolored pa
per ; made curtains as limp as a washrag ; made beds 
damp and musty, and generally spoiled everything that 
water could spoil ; but all could have beeu avoided by 
following the plain, common sense rule of not opening 
houses snddenly to suddenly changed atmosphere, car
rying an excessive quantity of moisture. 

A pitcl.er filled with cold water and placed in a room 
in summer will .. sweat "-at least that is what it is 
comlllonly cal led. The pitcher does not sweat, because 
it is not porous and cannot sweat ; but the cold water 
inside of it chi lls the outer surface, and, as soon as the 
outer surface of the pitcher becomes cooler than the 
atmosphere in the room, the moisture of t.he air will be 
precipitated upon the pitcher in  drops. 

This simple illustration should teach all housewives 
to avoid suddenly opening rooms in a house when 
the outside atmosphere is warmer than the temperature 
of the rooms and full of moisture. In all such cases the 
wall paper, furniture, etc. , being cooler than the out
side air, will speedily have the moisturp. of the atmo
sphere precipitated upon them, and it will require days 
to restore the house to the dry condition that is essen
tial to health. 

There are no arbitrary freaks in the laws which gov
ern the atmosphere surrounding us, and there is no
thing abstruse in mastering them. Warlll, damp air will 
ever precipitate its moisture in houses or elsewhere 
whenever it comes in contact with anything chilled by 
a cooler atmosphere. and that is the whole story. The 
only thing to be added is that, when people have thus 
ignorantly or negligently allowed their houses to be
come damp, they should Ught fires and dry them as 
promptly as possible. 

.. . . . . 
AN IMPROVED CUFF HOLDER. 

A cheap and practical cuff holder, designed more 
particularly for ladies' use, while also suitable for ulle on 

PERRY'S CUFF HOLDER. 

Jeitutifi e �mtri'lu. 
A DEVICE FOR USE IN DARNING STOCKINGS. 

A suitably formed support for use in darning stock
ings, which may also be used as a receptacle for the 
thimble, needles, etc. , is ill ustrated herewith, and has 
been patented by Mr. Charles Austin, of No. 30 East 
Fourteenth St. , New York Oity. It consists of an egg
shaped shell divided into two interlocking sections, one 
of which is filled with emery, sawdust, or similar mate
rial, covered by a piece of suitable fabric secured to the 
inner walls of the section. This portion forllls a needle 
cushion, from the center of which projects a post form
ing a thimble support. The other section of the shell 

AUSTIN'S DARNING LAST. 

is provided with a cushion-like drapery,'whereby, when 
the two sections are united. the thim ble, needles, etc . •  

may b e  retained i n  position. The shell may be made 
of gold, silver, plated ware, rubber, ivory, celluloid, 
papier mache, or other suitable material. 

,. . . . ... 
Carrlace K.oad to Pik e'. Peak . 

Not the least interesting attraction at Cascade Canon 
is its carriage road to the summit of Pike's Peak, which 
was formally opened on September 12. I t  is not a 
mere trail or a wood road, but i t  is as much of a car
riage drive as can be made in climbing Rocky Moun
tains. It not only furni!lhes a !lafe aI;l� .convenient 
route to the summit of Pike's Peak, but it affords a 
view, both in magnitude and magnificence, superior to 
all others obtained from other trails or roads. One 
who has been over both the old trail and the new road 
to the summit of Pike's Peak pronounces the sight to 
be had from Grand View to be even superior to the 
view from the summit of the Peak. From Cascade to 
the sum mit the drive it! seventeen miles and the ride is 
one of five hours. From the hotel the drive is up Cas
cade Canon, through wild and romantic scenery. Eight 
miles up it pa�ses into Glen Cove, a vast amphitheater 
with a grassy pit through w hich course two pretty 
stream!!. Near here is what has been terllled the 
Devil's Leap, a precipice 2, 500 feet high. Near here, 
also, is a wonderfully balanced rock, 4 feet thick and 
12 or 14 feet across, which may be swayed back and 
forth with one's hllnd. Twelve miles from Cascade is 
the Hayden Divide, and there on a mountain spur 
from Pike's Peak is the poin1;-,.Grand View. The 
traveler is stopped in his journey here by the magnifi
cent prospect before him, and he pauses to look at the 
great plains stretching far out to the east. He pick!' 
out Colorado Springs at his feet, Denver, seventy-five 
miles to the north, and Pueblo, fifty miles to the south. 
Th�' course of the Arkansas River is traced. Look ing sp,uthwest, the observer, if he is fortunate enough to be 
tJt Grand View when a train crosses Marshal l Pass, 
way see quite a remarkable sight, for on the Pass, at 
an altitude of 10.852 feet, and ninety miles away, may 
be seen the smoke of the locomotive of a railroad train 
climbing the mountains.-Plains to Peaks. 

Ac'lon oC Bleaching Aceot. on Wrltlog Ink. 

BY R. IRVINE. 
The author made a Eeries of experiments to ascertain 

whether it is possible to tell the age of writing, and if 
writing has been executed at one and the same time, 
and if so at what time. He selected writ.ing one day, 
six months, twelve months, two years, six years, four
teen. and twenty-two years old. and exposed these 
writings to the action of a very di lute solut ion of hleach
ing powtler, specific gravity 1 ·001 . In six minutes the 
newly written matter had disappeared ; in from nin!' to 
twelve minutes the writing of six months ago had disap
peared ; in twenty minutes the writing of two years had 
partly disappeared ; while in a like time the writing of 
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writing so tampered with can be restored by the appli· 
cation of gall ic or tannic acid. In determining the age 
of any particular writing, the following precautions 
should be observed : 

1. The inks m ust be those known as ordinary writing 
inks, prepared from iron and chromium salts and 
gal ls. 

2. Writing dritld by means of blotting paper is more 
easily removed than writing .which is allowed to dry on 
the surface of the paper. 

3. The bleaching solution must be exceedingly dilute, 
otherwise the action is so rapid and powerful that both 
�ld and  new writings are removed almost simulta
neously. 

4. 'I'he action must be carefully watched, so as not to 
be too long continued. 

5. Very old writing, which has become brown by age, 
although it resists the action of weak solutions of 
bleaching powder and hydrogen peroxide, will show 
signs of giving way almost instantly when acted on by 
dilute n itric, hydrochloric, or oxalic acids. -Jour. 
Chem. Soc. 

... . .  J .  
R u dol ph mao.lo •• 

Rudolph Julian Emmanuel Clausius, the noted Ger. 
man physicist, died at Bonn . on the 24th of August. 
He was born in 1 822 at Koeslin, in Pomerania. He 
began his studies at the gymnasium, and pursued 
them at the University of Berlin, and then at Hal Ie, 
where he was made a doctor in 1848. In 1850 he was 
privat-docent at Berl in, where he at the same time 
taught in the Royal School of Artil lery and Engineer
ing up to 1855. Two years afterward he was appointed 
by the Swiss Federal Council to the chair of physics of 
the Polytechnic School of Zurich. 

The work of C lausius was purely doctrinal. He 
made no experiments, and contented h i mself with 
applying the results obtained by others to his mathe
matical deductions. His work was connected wit h  
either general mechanics or thermo-dynamics and 
electricity. It was published for the most part in the 
Annals of Poggendorf. 

His first memoirs upon the mechanical theory of 
heat date back to 1850, when he establ ished the propo
sition u pon which he rel ied to demonstrate the second 
law of thermo-dynamics, viz. ,  that heat cannot of 
itself pass from a warmer to a colder body. 

The chief memoirs of Clau!'ius were printed in two 
volumes. which have had a large sale and been re
printed several times. 

Clausius was correspondent of the Academy of Sci
ences from 1 859 to 1 882, and obtained the Poncelet 
prize for his works in general. He was a memher of 
the Royal Society of Loudon and of a large number of 
other learned bodies, and received a multitude of 
decorations. 

• I • I • 
AN IMPROVED BOSOM BOARD. 

A board to facilitat.e the ironing of shirt bosoms, and 
which is applicable for use in connection with shirts 
of different sizes, is il lustrated herewith , and has been 
patented hy Mr. Frank H. Argersinger, of Newkirk 
Mil ls, N. Y. Layers of fihrous material are stretched 
over one face of the board. being held thereto by cleats 
screwed to the two sides and one end. In the outer 
faces of the cleats are grooves. in the ends of which are 
recesses extending into the edges of the board. !lnd 
adapted to receive pins rigidly connected to clamping 
strips having tongues to fit in the grooves, these 
clamping strips being normally held against the cleat.s 
by spiral springs, and having handles by which they 
can be slightly pulIed out against the tension of the 
springs. To one end of the board is connected a heart
shaped block having an extensible strip which may be 

ARGERSINGER'S BOSOM BOARD . 
gentlemen'!! cnft's, is illustrated .herewith, and has been six years ago was not greatly affectt:d, of fourteen years adjusted to fit the neckband of the shi rt to be ironed, 
patented by Mr. flharles F. Perry. of Augusta, Me. ago very slightly, and of twenty-two years hardly at the loose material at the sides and ends of the  bosom 
It is l Iiade of a single strip of sheet metal , bent . upon I· all. Hydrogen peroxid� acts more slowly, but gives being drawn down between the cleats and the clamp
its�lf. as shown in the small view. the holder to be more definite results. When writing ink is thus I ing strips and there clamped to place. so that the 
used with a loop made of wire or any suitable  material, bleached, most of the iron contained therein remains bosom lIIay be ironed withQut becoming wrinkled or 
as shown, secured to the interior oi the sleeve. mordanted with the fibers of the paper. Consequently pulled out of shape. 
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THE U. S. CRUISER BALTIlIIORE. 

This n e w  stecl cruiser, built by Messrs. William 
Cram p & Sons, of Ph iladelphia, and wh ich was to have 
been laullched Augu�t 28, was at last successfully 
Boated on the afternoon of October 6, in the presence 
of a numerous com pany of dititinguished visi tors. The 
Secretary of the Navy, with many officers of that branch 
of the service, and of the army, was presellt, as well as 
many mem bers of Congress, while a l i be ral assemblage 
of i n terested and curious spectators, the guests of the 
great s h i p b u i lders, marked their a ppreciation of the 
im portance of the event by their attendance. 

The Balti more is designed to be the Ill Ost formidable 
of all the unarmored shi ps now under construction for 
the navy. She is of the same size as the Philade l phia 
and C h i cago, being 335 feet long and 48Y2 feet broad, 
with a mean d l'aught of 19Y2 feet, and a calcul ated dis
placement, when fully equi pped . of 4,4 10  tons. Her 
cont ract price was $1, 325, OuO, while that of the Chicago 
was $8�9,t .OO, but it is expected t h at the Baltimore will 
be m uch the m ore powerful shi p  of the two, as it is 
clai med that she has many im portant improvements 
in engine and ship construction, adopted since the 
Ch icago was d esignell. 

The Baltimore has a high freeboard, with poop and 
forecastle decks and an uncove red gun deck between, 
with a ram bow, while her rudder is well below the 
water l i ne. She has an exceptional l y  thick protecti ve 
rleck, extenrl i ng from bow to stern, the highest point 
of t h is deck amidshi ps being but slightly above the 
water l i ne, and curving down toward the ends of the 
vessel, as well as at the sides, where it slopes to six feet 
belo w  the water line. T h e  crown of this deck is about 
2Y2 inches th ick, gradually increasing towarrl the sides 
to 3Y2 and 4 inches, the form of the d eck adding greatly 
to the structu ral stl'ength of the vessel, while it is de
signed to afford a large measure of protection to the 
boilers, machinery, and magazine. 

. 

There are n u merous watertight com partments above 
as well as below this deck, which, as well as the many 
subdi visions in the com plete double bottom of the 
vessel , all have separate con n ections by which they 
can be drained by the pumps. The bun kers surround
ing the engines and boilers are large enough to afford 
storage fOI' 850 tons of coal, with which it is estimated 
the vessel can steam 2,000 miles at a speed of nineteen 
knots an hou r, or 5,000 m iles at a speed of fifteen 
knots, or 9,500 m iles at a speed of ten kno t!'. 

The motive power is furnished by two tri ple-expan
sion engi nes of the latest type, separated by a water· 
tight b u lkhead and operating twin screws. The 
cylinders are 42, 60 and 94 indies in·  diameter, with a 
stroke of 42 i nch es, and the screws are three-bladed, 
14Y2 feet. in diameter. The engines are designed to 
develop 10, 750 horse power, with forced draught, which 
should give a speed of from nineteen to twenty knots. 
There are two electric light plants, lighting all com
partments of the shi p, with 400 lamps, from eight to 
thi rty-t wo candle power each . .  All compartments are 
ventilated by two blower engines. which have a capa
city of 10,000 cubic feet of air per minute. Natural 
ven tilation is also secu red wherever possible. 

Tha vessel has sbort military masts for signaling, 
which are fitted with ci rcular platforms about sixty 
feet abo\'e the deck, where machine guns will be 
moun ted, while the main battery will consist of four 8 

inch steel breech-loading ri fles and six 6 inch rifles. 
T wo of the 8 inch guns are mounted on the forecastle, 
one on each side. on projecting sponsons, wh ich permi t  
firing ahead wi thout i n terfering with the deck. Two 8 
inch guns are similarly mounted aft on t h e  poop deck, 
firing aft. Th ese guns can also be fired across the bow 
and stern respectively within an arc of 5 degrees, which 
�ves each g u n  a s weep of 165 degrees-95 degrees for
ward of the beam and 70 degre!'s abaft for the bow 
guns, and the reverse for the after ones, while they are 
all from 26Y2 to 28 feet above the water l i ne. The six 6 
inch guns are mounted on the main deck, three on each 
side. in proj e�ting spon sons 18 feet above the water 
line. T h e  forward 6 inch gun on each side can be fi red 
directly ahead, and from that l ine around to 70 degrees 
abaft the beam-a total train of 160 degrees. The after 
6 inch gun on each side can be fired d i rectly as tern and 
around to 70 degrees forward of the beam. The ar
range ment of the battery gives a heavy fire ahead and 
astern from two 8 i nch and two 6 i nch guns, throwing 
al together 700 pounds of metal at a single round. The 
two middle 6 i nch gllns, one on each side. have a train 
of 70 degrees forward and 70 degrees abaft the beam, or 
140 ll egrees totaL 

The mach i n e  gun battery will con sist of six six
pou nder rapid-firing HC'tchkiss guns, six H otchkiss re
vol ving cannon, and fou r  Gatl ings, mounted in broad
side, on the rail ,  on the bridge, and aloft in the tops. 
Two of the six·pounders are mounted under the fore
castl e, firi n g  ahead, and two under the poop, firing 
astern. T here are, therefore, sixteen machine guns of 
different sizes. 

In addition to this battery, the vessel will be fitted 
with fi ve torpedo launching tubes, t wo in t,he bow, 
firing ahead, one i n  the stern firing aft, and one train
i ng tube on each side. The vessel has also a con n i n g  
tower, built of three-inch steel plates, on the after pa.rt 
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of the forecastle deck. It has all the fittings necessary 
for the captain to maneuver the sh i p  and con trol t h e  
ti r e  o f  t h e  battery. 'l'he tiller ropes and shafting lead 
straight down from the conning tower and then along 
under the protective deck. 

The Balti more will be fi tted as a flagship. The cap
tain's cabin and staterooms are under the poop, while 
the admiral's quarters are below on the berth deck, at 
the stern of the vessel. Forward of the ad miral's q uar
ters is the wardroom, with accommodations for sixteen 
officers. The j unior officers have ample room forward 
of the ward room , while the remaindel' of the berth d eck 
and the forecastle d eck give ample space for the crew. 
'rhe com plement w i l l  be 300 men and 32 officers. 

Messrs. Cramp & Sons were also the constructors of 
the Yorktown and Vesu vius, *  and are now building 
the Philadelphia and Ne wark, the time for the comple
tion of the contr.acts on which has been extended, so 
thatJt is not expected they will be launched until early 
in 1889. 

Tlae Right to Natoral1zatlon. 

Two decisions have lately been rendered upon appli
cations for naturalization which are likely to attract 
attention. One of these decisions was rendered by 
Judge Daniels, of the New York Supreme Court. U pon 
a close examination of an appl icant for n aturalization 
before him, and the usual witnesses, the fact was 
brought out that the applicant was in the habit of be
coming intoxicated at n o  great recurring intervals of 
time, and while in that condition of abusing his wife 
and family, and that he had on several occasions been 
arrested and punished therefor" J'tldge Daniels refused 
the application for natural ization on the ground that 
the applicant was not proved to have behaved as a man 
of good moral character, well disposed to the good order 
and happi ness of the United States. as required by the 
United States Revised Statutes. He said : 

" This privilege of citizenshi p  has been provided as a 
reward for good behavior and demonstrated attach
ment to the princi ples of free government. The design 
of thf' law is, in great part, certainly to induce and se
cure the co-operation of all the persons residing in the 
United States in supporting the laws and Constitution 
of the country. But this fidelity to its interests and 
progress is not to be expected from and will not. be su p-
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O n  the Detection o f  Fala l berg'8 Saccharine In 
A rllcle8 01' Food. 

To the Editor of the Scientific AmeTican : 

The fact that resorcine, when heated with concen· 
trated sulph u ric acid, alone gives rise to prod ucts 
which fl uoresce strongly on the add i tion of alkalies 
does not, appear to be generally known. 

This reaction renders val u eless the test descri bed by 
E. Bornstein (page 10630 of the S'CIEN'l'IFIC AMERICAN 
SUPPLEMEN'r) for the detection of sacchari ne, based 
u pon the s u pposed form ation of a sul p h o·ph t halein.  
Were chemists to search for sacchari ne by Bornstein's 
process, they would unfailingly find it in all articles ex
amined, whether ac tually present or not. 

�AMUEL C. HOOKER, Ph. D. 
Philadelphia, Pa. , OC!. 3, 1 888. 

,. I • . ..  
Fa8t Railway Traln8. 

To the Editor of the Scientific A meTican . 
Your correspondent G. H. S. is mistaken in suppos

ing that three fast trai ns were omi tted froUl the 
table in the Railroad Gazette by some oversight. If 
he will refer to the table as quoted i n  your col u m ns, 
September 8, he will find · that only some of the prin
ci pal trains are given, running between the pri nci pal 
cities, and that in all  cases on l y  the trains r u n n i n g  i n  
o n e  direction were taken. The trains from N e w  York 
to Philadelphia are given, wh i le those qu oted by 
G. H. S. run from Philadelphia to N e w  York . : 

I m ay observe that the article you quote from a 
daily paper on fast time on American rail l"Oa<it! is 
somewhat misleadin g  in stating t hat, in the fast r u n  of 
the West Shore, J u l y 9, 1885, " 426 m iles were covered 
i n  7 hourI! and 27 min utes. " The distance from East 
B u ffalo t o  Weehawken is 422 '6 llIi les, and this d ts
tance was covered in 9 hours 23 min utes, incl uding 
stoppages. The actual time in motion was 8 hours a n d  
17 minutes, giving a n  average speed while i n  motion o f  
51 miles an hour. 

THE WRITE R OF THE ARTICLE IN 
THE RAILROAD GAZETTE. 

New York, September 28, 1888. 

pliej by disorderly and d illsipated persons. Reliance Doctor8 8la o o l d  W rite PIal .. . 

cannot be placed u pon them for the su pport of the The Medical Register (Philadelphia), under the head-
principles of free govern ment or the enforcement of ing of " One of the Lost Arts," takes the d octors to task 
good order or the laws enacted to secure and promote for not writing their prescriptions m ore intelligi bly. 
it .  They cannot, therefore, be held to be persons who The writer claims that the druggist i s  liable to. and fre
have behaved themselves as p ersons of good moral I quently does, make m istakes from misin terpreting the 
character, and withQut that they are not permitted by writing, and that the life of the patien t i s  im periled 
the statutes to become citizens of the United States. " ! by their wretched chirography. The ordinary pre-

In another case, which came up in the Philadelphia scription is often as undeciph erable as Egyptian h iero
Court of  Common Pleas, the applicant, a Hungarian, glyph ics written u pon papyrus of th ree thousan d 
when asked to take the oath of allegiance declared that years ago, and what is worse, there does not seem to 
he did not believe in a deity of any kind , and that he be any tendency toward i m provement ; th e  modern 
neither swore nor affirmed. His application was re- belief being that bad pen�nship is an evidence of 
fused. Both these decisions seem to manifest a ten- genius. The result is  that the patients do not get the 
dency on the part of the courts to scrutinize more closely medicines ordered by the physician, 01' that which the 
the qualifications of foreigners for naturalization.- ph ysician supposes h e  orders. 
Bradst1·eet's. Some years ago, the writer formed the acquaintan ce 

.. • • •  .. of a druggist who said that he did n ot preten d to follow 
A Near View or t h e  S e a  Serpent. the prescriptions sent him, because in many instances 

A dispatch to t h e  Associated Press from Charleston, it would be unsa fe for the patient to take the d ORe, 

S. C. ,  states that Capt. Hubbard of the steamer Planter, and freq u ently the chirograph y  was so miserable th at 

pl ying between Charleston and Georgetown, reports it was impossible to make out j ust w h at the doctor 

that the sea serpent was seen i n  Georgetown harbor wanted. He was conseq uently com pelled to treat the 

on Thur8day, August 20, half way between the port patients himsel f, although to all appearances they 

and bar. The tug Henry B uck passed within 200 yards were under the care of the regnlar physician . This 

of the monster, and the captain examined it carefully plan was adopted after d ue del i beration an d  trial, the 

with his glass. H e  says h e  made out n early its entire d ru ggist find i ng that when prescriptions were returned 

shape. It seemed to be resting or sleeping, the h ead for correction that was generally the end of the busi

and body being more or less exposed to view as the ness, the prescri ptions being sent elsewhere. Let us 

waves rose and fell about it .  The mouth appeared to cal l a halt upon this fai ling, as it  i s  due largely to sheer 

be beak-shaped, the head oval and q uite large. The negligence ; and when the w riting becomes too bu rden

body looked to be as thick as a flour barrel. and lay some by reason of l ack of time, it wo u ld be the part of 

u pon and in the water in the curves common to snakes wisdom to em ploy a competent clerk for the pu rpose. 

while swimming. The ' tail was not at fi rst entirely By this means, it is  hoped that we Illay be able to 

visible. revive, if not rediscover, one of t h e  lost arts. It wi l l  

While looking i ntently at the mon ster, something be better for the pati ent and,  furthermore, will cause 

(possibl y the noise of the tug) seemed to arouse it, and the druggist no sleepless nights, such as now threaten 

in an instant it thre w its tail into the air, exposing to drive him to d istraction. 

fully fifteen feet of its length , and lashed the water • •  • , • 

into foam. It swam off in the d irection of what i s  Dla bete8. 

known as Muddy Bay and the m u d  fi ats, where it was One of our leading m edical journal s, which shoul d  be 
im possi ble for the tug to follow .  The color of the good authority on such subjects, copies frOID Casslll's 

monster was very d ark. The length is stated to be Magazine the following new remedy for the above com
about fifty feet. That portion of the tail l i fted above I plain t : 
the water 

.
was betwe�n eigh t and ten i n ches i

.
n diameter. A new drug, of apparently great value, h as J'ecently 

At the pomt where I t  was seen the water I S  fresh ·for been introdu ced into the m arket. It consists of pow
several Illiles below, and Capt. Springs thinks the dered jambul seed s-the seeds of a plan t. Syzygi u m  
ani mal was made sick by i t .  It is thought that t h e  jambolan u m  o r  E u genia jambol alla, found in various 
monster cannot get out of the harbor. parts of India, the Mauriti us, Ceylon, and the U n i ted 

As soon as the news was received, an expedition was States of Colom bia. It has been well tested by the 
made u p  to go i n  search of it, and it is possi ble that the medical faculty in Engl and, Germany, and the United 
sea serpent problem may yet be definitely solved. States, an d is said to be It promising remed y in al l cases 
The monster was seen by the crews of both the tug of diabetes. The action of the drug is to pre vent forma . .  
and the Eoch ooner she �a5 towing, the latter being tion o f  su!!:ar i n  the sy stem and so t o  stay waste ; and 
bou nd for New York. cases are on record showing that under its infl uence 

• For iJln.trated description of these vessels and their engines, see the the special restricti ve diet, so obnoxious to diabetes 
SOlllNTlFIO AlIIBBI04N (or May .12 and May 19, lSSS patien t8, can be dispensed with. 
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Pl i a b l e  Gla ••• 

A translucent material intended for use as a substi
tute for glass has been introduced in London_ This 
material exhibits the quality of pliancy in the greatest 
degree ; in fact, it may be bent backward and forward 
l ike leather, and be subjected to very considerable 
tensile strain with impunity . It is almost as translucellt 
as glaes, and is  of a pleasing amber color, varying in 
shade from very light golden to pale brown. The basis 
of the m aterial is a web of fine iron wire, with warp 
and weft threads about 1-12 in. apart. This is inclosed, 
l ike a fly in am her, in a sheet of translucent varnish, of 
which the base is linseed oil .  There is no resin or gum in 
the varnish, and once i t  has become dry it will stalld 
heat and dam p without suffering any change, neither 
harden ing nor becoming sticky. The lllanufacture i� 
carried out by dipping the sheets edgewise into deep 
tanks of varnish and then allowing the coating which 
they thus receive to dry in a warm atmosphere. It  re
quires more than a dozen d ips to bri ng the sheet to the 
required thickness , and when this has been accom
plil:ihed it is stored for several weeks to thoroughly set . 

to do is to dissolve a, peck of it in cold water to satura
tion, add a small amount of sodium bicarbonate, and 
pour this into the barrel, hll.ving previously provided 
an exit by boring a hole in the bottom of the container. 
The satura.ted brine runs through, dissolves the i tn
purities, and carries them off, but being saturated with 
chloride of sodiUlU, it, of course, no longer attacks that 
substance. 

French blue, and ultramarine ash_ As for the thirty
four mixtllres experimented with, only three remained 
entirely Ilnaltered. 

• • • • • 
THE CENTRIFUGAL BARREL. 

The most successful part of the present Brussels Ex
position is the garden, with its numerous restaurants 
and 8aloons, where the characteristic refreshments, 
wines, liquors, etc. , of all nations attract the visitor, 
wbether he is thirsty or not, and give to the whole 
more the appearance of a scene from a Flemish kirmeSl! 
a La Rubens or Tenier thau of an international indus
trial exposition. 

Messrs. Russel l and Abbey made a second series of 
experiments for the purpose of determining how water 
colorll and their lllixtures behave every dRY in the 
ordinary atmosphere of a room. Fifteen colors and 
eleven mixtures were experimented with. Gamboge, 
indi�o, and Naples yellow were but slightly 11.1 tel ed, 
while all the other colors, as well as the mixtures, 
faded. 

It wi l l  be read i ly  understood that a material pro
duced in this manner will not be as cheap as glass in 
itll first cost. If it  is to obtain a place in  the market, it 

This i lupression is heightened by the fact that the 
large garden is filled with show booths and amusunents 
of all kinds, which ,  it has been correctly said , resemble 
a Vienna . ,  Wurstlprater. " We find there an open cir
CI1S, a switch back under the pretentious name of 
. •  Montagnes Russes, " a . .  Tonneau d'arnour," which 
reminds one of the " Fasselrutschen " at Kahlenberg, 

Finally, the two experimenters set out to discover 
what happens to colors placed in damp air, in hydro
gen, in a vacuum, and under the influence of illumin
ating gas. They found, for example, that Prussian 
blue and Antwerp blue are totally dest.royed by damp 
air, that illuminating gas has sCaJ'cely any effect upon 
colors, and that broad daylight has 110 perceptible 
action upon colors placed in a ,'acuum. 

.. . . . .  
The EoorIDO 'U '  Re."U. "rom N a t u ral Ga •• 

" Few people outside of the n a tural g-as region," said 
a large owner of gas wells in Washington Couuty. Pa. , 
.. have any idea what enormous proportions the gas 
business has grown to. It may be said to be on ly 

THE BRUSSELS EXPOSITION-THE CENTRIFUGAL BARREL. 
must be either from its greater advantages or from 
some saving which it effects in the items of erection 
and mai ntenance. It is  claimed for the woven roofing 
that it is economical in  every way. It absolutely 
abolishes breakages ; a man may fal l upon it or drop a 
ladder upon it without damage. The large size of the 
sheets, 10 ft. by 4 ft., renders the joints very few, and 
these can be made absolutely tight by the use of varnish 
between the overlapping eJges. No glaz ier is required 
to apply the material ; it can be cut by a pair of 
strong scissors, and be nai led in place by any ordinary 
workman. The frames to carry it may be extremely 
l ight, and their construction of the simplest. Curved 
surfaces can be glazed as easily as Ilat, and if a great 
amount of light be required, the entire roofing may be 
made of th is material. The sun's heat gets through 
with dimculty, so that no awnings are needed. It can 
be seen in London in the We!ltminster Aquarium, 
which hM been lately reroofed by it, greatly to the 
comfort of the audience. 

near Vienna, on Leopold day. It consists of a cask 
which,  after the occupants have been firlllly secured in 
thei r places, is rolled about, the women screaming, of 
course, when they revolve rapidly around the axis of 
the llask.-Illustrirte Zeitung. 

. . . - .. 
Alteration oC V" at.-r Colors. 

After a discussion of the subject in the English 
SocIety of Aquarel l ists, two distinguished physicists, 
Messrs. RU8sel l  and Abbey, were delegated to study 
the action of light and air upon water colors. After 
two years of research, these two gentlemen have just 
rendered their report. 

In ordE'r to ascer·tain the action of hroad daylight, 
the experimenters painted strips of Whatman's paper 
with all colors and variou8 mixtures, and then inclosed 
thern in thin glass tubes, which they fixed against a 
wall facing the south-some of them exposed to the 
full light and others covered with an opaque veil. 
After twenty-one months, the following colors (givEln 

• • • I .. i n  the order of the extent of the alteration) were 
How to PorlfY SaU. changed : Carmine, crimson lake, madder red, scarlet 

Mr. Samuel F. Garriguel', of Ann Arbor, Mich., an lake. Payne's gray, Naples yellow, olive green, indigo, 

about two yE'ars old in western Pennsylvania, and 
more than 200. 000 acres of land in Washington and ad· 
joining counties have been dril led wi th  gas wells. 
Nearly 150,000 tons of iron have been used in manufac
turing the pipes through which the 500,000,000 cubic 
feet of gas flows from the region daily to the places 
using it .  Over $25,000,000 is invested in the business 
by the fourteen organized companies that produce the 
bulk of the gas. The land and wells represent an out
lay of $17,000,000. The wells now producing are capa
ble of doubl ing the quantity now demanded for l ilrht 
and heat. Nearly 2,000 miles of pipes are required for 
conducting the supply to consumers. It is estimated 
that the use of natural gas has displaced 25,000 tons of 
coal daily in western Pennsylvania and eastern Ohio 
alone. Besides the wells controlle<! by the gas-produc
ing companies, individual owners have wells for ' the 
supply of smaller towns, and every vil lage and hamlet 
in the region has enoulrh natural gas running to waste 
every day to abundantly supply the same number of 
towns of 10,000 inhabitants each with light and fuel.
Light and Heat. 

. . .  � .  
e;xtensive miner, refiner, and operator i n  salt, says, in  purple madder, gamboge, Vandyke brown, Indian Inherited Deficiency oC a Tooth. 

relation to the purification of the rnanufactured salt, yellaw, cadmium Yilllow, Leitch's blue, violet carmine, Dr. Cryer says, in the Phila<}e,lphia Medical Tim68, 
and especially in freeipg it from the sulphates which purpJe carmine, sepia, aureoline, rose m!ldder, perma- that be has, among his patients, members of the same 
operate so . injuriously against its use for dairy Pill'" Dent blue, Antwerp blue, .  madder lake, . vermilion, family, representing iive generations, each lacking- the 
poses, the end eould be obtained in the most perfect emerald green, and umber. The folJowing colors 1'e- left lower lateral incisor tooth. An interesting feature 
and yet th. most simple manner by leaching the salt mained unaltered : Yellow ocher, Indian red, Venetian of this remarkable instance of heredity is that one of 
with a ·  saturated solution of itself. In other words, red, biunt sienna, chrome yellow, lemon yellow, raw the members of the eame family has a " iupernumerary 
�aid he, to purify a barrel of this salt all that you have sienna, oxide of chrQ�llm, PrllSSian blue, cobalt, lower incisor. 
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An Elee'rlc DIonnaaln Hallwa,.. 

This has recently been olJened to the public at the 
Burgenstock, near Lucerne. Under the superintend
ence of M. Abt, the rails describe one grand curve 
formed upon an angle of 112 degrees, and, by an ar
rangement of the Abt system, the journey is made as 
steadi ly and smoothly as upon any of the straight 
funicular l ines previously constructed. The Burgen
stock being almost perpendicular, it would have been 
impos!<ible to construct a railway upon the old plan. 
From the shore of the Lake of Lucerne to the Burgen
stock is 1 ,330 feet, and it is 2,860 feet above the level of 
the sea. The total length of the line is 938 meters, and 
it commences with a gl'adient of 32 per cent, which is 
increased to 58 per cent after the first 400 meters, and 
this is maintained for the rest of the journey. A single 
pair  of rai ls is used throughout, with the exception of 
a few yards at half distance to permit the two cars to 
pass. Through the opposition of the Swiss govern
ment, each car is at the present time only allowed to 
run the half distance, and they insist upon the pas· 
sengers changing, in order, as they say, to avoid col
lision or accident. The motive power. electricity, is 
generated by two dynamos, each of 25 horse power, 
which are worked by a water wheel of nominally 125 
horse power, erected upon the river Aar at its mouth at 
Buochs, three mi les away. The electric current is con
ducted by means of insulated copper wires. The loss 
in transmission is estimated at 25 per cent. 

• • • • • 
Expor' DInseums In German,.. 

The Germans still 8eetll to find their export museums 
very useful, if one may judge by the increasing nmu
ber of such institutions. and the care with which they 
are being developed. These museums are now in exist
ence at Stuttgart, Berl in, Munich, Cologne, Frankfort, 
and other places in Germany. With regard to that 
at Frankfort, British Consul-General Oppenheimer 
has recently reported at some length. He states that 
these export m useums are looked upon with growing 
interest, inasmuch as they " greatly contribute to ex
tend German intercourse with foreign countries." 

The Frankfort Export Museum is said to serve as 
the means of informing the manufacturers and mer
chants of the district as to the articles 11Iost current 
abroad, giving them the prices realized, stating the 
mode of packing most in favor, the quantities sold,  
the local charges, the period for which credit is asked 
and given, and so forth. An import museum forms an 
essential part of the Frankfort institution, its object 
being to make manufacturers· and merchants ac
quainted *ith the raw materials whfch. may be made 
useful for various technical and industrial purposes. 
All possible information is given as to these materials. 
An information office constitutes another part of the 
Frankfort Museum. It contains statistics of all kinds, 
technical and commercial periodicals, reports, particu
lars of customs tariffs, and so on. 

Information. samples, etc. , are constantly received 
by all these museums from the German consulates all 
over the world. At Frankfort there are also export 
sample rooms, where there are exhibited samples, de· 
signs, show cards, price lists, etc. , giving exact prices, 
weights, measures, and all other necessary details in 
German, Engl ish, and French. 

Thus the Germans appear to cul tivate these inRtitu
tions with care. They do so, it is stated. because they 
find in them a means of more economical, more per
manent, and more effective representation than ex
h ibitions, wh ich invoh'e heavy expenses. In taking 
thif, view the Germans are probably right, seeing that 
the majority of exhi bit ions are now of no use whatever 
save as a v.,ry expensive means of advertising to the 
general public. That impression is sprE:'ading in this 
country, but up to the present i t  cannot be said tha t  
there i s  anything like a general movement i n  th/l di
rection of export museums or sample rooms. Such 
museums are, perhaps, better fitted for a rising in
dustrial nation l ike Germany than for Great Britain, 
yet we should probably be wise not to neglect an idea 
which appears to be found so useful by those who are 
undoubtedly our most earnest and most serious com
mercial cornpetitors.-The lronm o llger. 

An A merlean ParachuUs' In England. 

On the evening of September 1 Professor Baldwin, 
the daring American aeronaut, for t,he tenth time suc
cessfully performed his feat of dropping from a baHoon 
at the Alexandra Palace, London, in the presence of 

I'titufifi t jmtri,au� 
A POCKET CAlIIERA. 

RT "EO. )(. HOPKINS. 
No equipment for a tour or a summer's vacation is 

now complete without a photographic outfit for mak
ing instantaneous memoranda of scenes and objects 
met with upon the road, on the river or lake, or in the 
picturesque nooks of mountain and vaHey. The prin
ci pal trouble with photography in these days is not 
with the plates and chelllicals, as of old, but with the 
more or less cumbersome camera and accessories, which 

INTERIOR OF POCKET CAMERA. 

must be ever present with the artist, making him an 
object of curiosity wherever he may go. 

lf large pictures are desired, a large camera and tri
pod of corresponding size will, of course, be required. 
To these must be added a complement of plate holders 
if a number of pictures are to be made in a short time. 
Some of the recently devised cameras are very porta
ble, and in every way desirable. The writer adds to 
the list an instrument which differs in some respects 
from others. The principal feature is the plate-chang
ing device, which is quite simple and admiCs of the use 
of flexible bags for holding the plates before and after 
exposure. The bags-which hold one plate each-are 
made of the stout black paper known in the trade as 
leatherette. Each bag has a very thin covering of 
leather, such as is used by bookbinders on very light 
work. and around the mouth of the bag is glued a band 
of thill, tough pasteboard. ,The bags are made over a 
wooden forill. A dozen filled bags occnpy very little 
more room than the plates in the original package. 
The light is excluded, and the plates are held in the 
bags by folding o\'er the top, as shown in the engrav
ing. Each bag is provided with a rubber band extend
ing around it length wise, to prevent it from unfolding. 

A POCKET CAMERA. 

many thousands of spectators, among whom were In the present. case, the plate holder proper js made 
Major Templer. of the Military Ballooning Department, of brass and fitted to the camera box, from which it is 
Chatham ; Mr. Lefevre, president of the Balloon So- never removed, except in case of some disarrangement 
ciety of Great Britain ; and others interested sci- of the interior parts of the camera. The holder consists 
entifically in the question of aerial navigation. The as- of a fiat sheath, madf! of suitable size to readily admit 
cent with the balloon was made by Pr0fessor Baldwin the plate, and provided with an opening in the front 
from the North Park, and he dropped away from the side, of the size of the field of the lens. This opening 
balloon 'fith his patent parachute at an altitude of is surrounded by a flange which fitslight-tightillto the 
about 1;200 feet, and safely descended just outside t.he camera box. 
palace fence on the Wood-green side. The balloon fell Two light bowed spril.lgs, a, are soldered to the back 
at Wood-green. Afterward there was a large gathering of the sheath, and tend to press the plate forward to 
of visitors in the central hall of the palace to witness bring the film into the focal plane. 
the prelilentation of a "old medal to Mr. Baldwin by the The end of the sheath, which projects upward above 
Balloon Societ;r. the top of the camera box, is of suitable size to be ra-

ceivecl in the f!tiffened ends of the bags. and a channel 
if! formed around the end of the sheath near its upper 
end by soldering an angled strip of brass around the 
mouth of the sheath, as shown in Fig. 1. Into this 
channel the stiffened end of the bag is inserted before 
it is unfolded. The channel is blackened, so that when 
the end of the bag is inserted in it, no light can enter. 
Now, by straightening the bag and shaking the camera, 
the plate contained by the bag will be made to fall i n to 
the holder. The bag can now be folded against the 
back of the holder and held there by one of the elastic 
bands extending over the top and under the bot tom of 
the box. The removal of the plate from the camera is 
simply the reverse of what has j ust been described ; 
that is, the bag ill unfolded, and the camera being in
verted, the plate is dropped into the bag, when the bag 
is again folded and removed from the holder. 

The shutter of this l ittle camera is bot;h simple and 
effective. It admits of instantaneous and time expo
sures. and can readily be adjusted to any required 
speed without opening the camera box. 

The shutter consi!lts of a l ight metallic disk, A, pro
vided with a central boss arranged to turn on a stud 
projecting from a plate secured to the inner surface of 
the front of the box. A stout but fine cord, b, is at
tacbed by one end to a smal l loop soldered to the fa e 
of the shutter and wound once around the boss of the 
shutter ; the remaining end passes through 'a hole in the 
end of the spring, c. A screw, d, passes through the 
top of the camera, through a slot in  the spring, c, the 
nut being fitted to the slot of the spring and provided 
with shoulders which support the "pring. By turning 
the screw, d, the spring may be made to tu�n the shut
ter with more or less rapidity, as may be required. A 
cord, e, inserted in an eye on the boss of the sh utter 
and wound in a direction opposite that of the cord, b, 
pa�ses out through a hole in the box and serves to set 
the shutter. 

'l'he shutter is provided with two small studs, j g, 
the stud, j, being arranged near the peri phery of the 
di ... k, in position to be engaged by the spring catch, h, 
when the shutter is drawn around by the cord, e, pre
parll,tory to making an instantaneous exposure. The 
stud, g, is placed in such a position relative to the catch, 
h', that its engagement with the catch wi l l  hold the 
shutter open, or with its opening, i, coincident with the 
opening of the tube, as indicated in dotted lines. 

The catch, h', is provided with a wire arm, j, which 
extends behind the catch, h, in such a way as to allow 
the catch, h', to move a short distance before releasing 
the catch, h. Each catch is provided with a stud which 
projects t.hrough the camera box and presses against 
the leather covering, forming two slUall convex pro
jections, l, m. When an instantaneous exposure is de
sired, the shutter is released by pressing the projection; 
l. When a time exposure is to be made, the button, m, 
is pressed. This operation first throws the catch. h', 

into the path of the stud, g, thus rtlleasing the stud, f. 
allowing the shutter to turn until the stud, g, strikes 
the catch, h. This will arrest the shutter in an open 
position. When the catch, h', is released, the shutter 
closes. For time exposures the camera box may be 
placed on any convenient support. 

For instantaneous exposures, the camera may be 
held in the hand. One desiring to make a camera of 
this kind, and having the proper facilit ies, could sub· 
stitute a toothed se�tor and pinion for the shutter boss 
and t.he cords used in operating it. 

The camera lens is of the spherical, wide angle kind, 
wit.h a fixed focus for all distances from five feet up
ward. 

The camera box is 2 inches deep and 3� inches square, 
outside , measurelllent. The camera was designed es
pecial ly as a tourist's companion for taking lantern 
views, and it has served its purpose very well indeed. 

.. « • • • 
H ydrogen Cor Balloons. 

While experiments are being made in England to 
solve the problem of the manufacture of balloon hydro
g-en by electrolysis, b'on informs us that Me�srs. Majert 
and Richter have devised, had constructpd, and suc
cessfully experimented with, at Berlin, an apparatus 
that does away with the inconveniences of former pro
cesses. The hydrogen is obtained by heating a mixture 
of slaked l ime and powdered zinc, the carriage .  of 
which on a campaign is rendered easy by inclosing it 
in tin cartridges. The water of the slaked l ime is de
composed by the zinc, and, as a result, there is obtaIned 
a pure gas, free from arseniated hydrogen, which is so 
dangerous to man, and from sul phuric acid, which is 
so injurious to the balloon. The apparatus for produc� 
in'g the gas is heated by any combustible whatever. It 
is in the form of a small locomotive, and is easily drawn 
by four horses. In front, there is a seat for two men; 
which can be' removed in a minute and, be replaced by 
a chimney. The fire is started. and in six minutes the 
cartridges are l'ed h()t . .  As soon as thill 'temperature is . 
reached; the cartridges are introduced into the retort, 
and five minutes afterward the production of hydrogen 
goes on normally. With 120 cartridges, abouMJ90 cubic 
feet per hour are obtained. A milita.ry balloon of or
dinary dimensions can, therefore, be inflatad ln three 
hours.-La Nature. 
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The N umber or the Stan. 

The total number of stars that one can see, says 
Prof. E. S. Holden, in the August number of the 
Oentury, will depend very largely upon the clearness of 
the sky and the keenness of the sight. In. the whole 
celestial sphere, there are about six thousand stars 
visible to an ordinari ly good eye. Of these, however, 
we can never see more than a fraction at any one time, 
because a half of the sphere is 11.1 ways below the horizon. 
If we could see a star in the horizon as easi ly as in the 
zenith, a half of the whole number, or 3,000, would be 
visible on any clear night. But stars near the horizon 
are seen through so great a thickness of atmosphere as 
greatly to obscure their light, and only the brightest 
ones can there be seen. As a result of this observa
tion, it is not likely that more than 2,000 stars can ever 
be taken in at a single view by auy ordinary eye. 
About 2,000 other stars are so near the south pole that 
they never rise in our latitudes. Hence, out of 6,000 
supposed to be visible, 4,000 only ever come within the 
range of our vision, unless we make a journey toward 
the equator. 

As telescopic power is increased, we still find stars of 
fainter and fainter light ; but the number cannot go 
on increasing forever in the same ratio as with the 
brighter ·magnit.udes, because, i f  it did, the whole sky 
would be a blaze of starl ight. If telescopes with 
powers far exceed ing our present ones were made, 
they would no doubt show new stars of twentieth, 
twenty fi l'St, etc. , magnitudes ; but it is h ighly prob
able that the number of such successive orders of stars 
would not increa!le in the same ratio as is observed in 
the eighth, ninth, and tenth magnitudes, for example. 

The enormous labor of estimating the num ber of stars 
of such classes will long prevent the accumulation of 
statistics on this question ; but this much is certain,  
that in special regions of the sky that have been search
ingly examined by various telescopes of successively 
increasing apertures, the number of new stars found is 
by no means in proportion to the increased instrumenta l 
power. If this is found to be true elsewhere, the con
clusion may be that, after all , the stellar system can be 
experimentally  shown to be of fin ite extent, and to 
contain only a finite number of stars. 

In the whole sky, an eye of average power will, as 
above stated, see about 6,000 stars. With a telescope, 
this number is greatly increased, and the most power
ful instrument of modern times will show 60,000,000. 
Of this number, not one out of 100 has ever been cata
logued at all. 

In all ,  31 4,926 stars, from the first to the ninth and 
one-half magni tUdes, are contained in the northern 
sky, or about 600,000 in both hemispheres. All of these 
can be seen with a three-inch object glass. 

.. ' 0 ' . 
Labrador. 

Mr. R. F. Holme recently read to the Royal Geo
graphical Society an interesting account of a journey 
to the interior of Labrador. Although the coast is 
utterly bare and treeless, a luxurious forest growth 
commences at a distance inland of about twelve miles. 
and clothes the whole of the country except the barrens 
or moors. which are the home of the caribou. Mr. Holme 
has ascended all the rivers that Jiow into Hamilton 
Inlet as .far as navigable in a boat. One of the most 
important of these is the Kenamou, used as one of the 
routes from the south. By far the largest river of this 
d istrict is  the Grand, which is the name given to the 
channel connecting Lake Petchikapou with Goose Bay, 
at the head of Hamilton Inlet. Grand River is really 
only a portion of a. continuous wat.erway of rivers and 
lakes connecting Goose Bay with U ngava Bay. Lake 
Wiminikapou is situated about 150 miles from the 
mouth of Grand River. and thirt.y miles above that 
long and narrow lake are the Grand Falls, the height 
of which is not known, b ut which may prove to be 
among the most stupendous in the world . The eleva
tion of the Labrador table land is gh'en by Professor 
Hind at 2,240 feet, and at least 2,000 feet of this are in 
the thirty m iles between t.he head of these falls and 
the lake below. 

Lake Pt'tchikapou, one of the largest of the interior 
lakes of ' Eastern Labrador, is connected with the 
ocean no� only by Grand River, but by Nascopee 
River and Grand Lake. The Indians of the interior of 
Labrador are all of the Cree nation, and are perhaps 
the most unadulterated Indians to be found on the 
continent. A. G. Guillemard , i n  a note to the May 
number of the P,·OC. Roy. f1eog. Soc. , suggests that 
possibly the Grand Falls of Grand River (Labrador) 
might be reached more read i ly by following up the 
Moisie River frOID the Gulf of St. Lawrence and skirting 
LakEl Aswanipi. He also says : " The fall from a height 
at al l approaching 2,000 feet of a river 500 yards in width, 
a. short distance higher up, would form one of the 
wonders of the world , and would surely have been 
descri bed by Mr. Maclean after returning from his visit 
in 1839. Mr. Guillemard mentions among waterfalls 
combining great volume of water and great height, 
the Garsoppa Falls, in Western Hindostan. 800 yards 
wide and 830 feet h igh , and the Kaieteul' Fall of the 
Potaro River. in British Guiana, 123 yards wide and 
741 feet in vertical height. 

Ititutifi t �mtri tau. [OCTOBER 13 ,  1 888. 
Horae Rallwa,.a. I deficient tissue oxygenation. It is at least as probable, 

Two distinct methods are recognized among street however, that other inJiuences are associated with the 
car men in the handling of their stable equipments. In production and timely recurrence of sleep besides that 
one the stock of horses is kept as low as possible, just referred to. '1'his plan, moreover, however effect
they are worked hard, making 14 or 15 miles a day, ual and beneficial in the case of its author, is not with
a.nd the depreciation is V'ery heavy. In the other the out its disadvantages . .  The tendency of deficient oxy
stable equipment is increased, the horses are kept in genation is to increase blood pressure and to slow the 
excellent condition, their average daily duty is reduced heart's action. With a normal organ. as an occasional 
to 10 or 12 miles, and the depreciation is lessened. occurrence, this might not be of much consequence. 

Assuming the cost of a horse as $ 1 50, and the cost of If, however, the impeded heart should also be en
feeding and caring for him as $lSO per annum, it would feebled by disease, the experiment might be repeated 
seem that any accurate knowledge of the average life once too often.  Another combatant in the struggle 
of horses under different day's duty would sopn deter- with insomnia lays down a series of rules, for the most 
mine the proper amount of the latter. part very sensible. to which he pins his faith. Con-

Al l rail way returns do not, strange as it may seem, sidering that the ch ief causes of sleeplessne!!s are 
give accurate information on w hich such estimates worry and the want of a due amount of exercise and 
of cost can be made, but from such facts as are given fresh air. he advises his fellow sufferers to observe the 
we may deduce the following : Taking the returns for ordina,ry rules of hygiene relat ing to !iuch matters, to 
1887 for the five largest roads in Massachusetts, we take food and drink in moderation, and to avoid of an 
find that they show 6,909 horses and 1,410 cars, that evening the us, of tea, coffee, and tobacco. In deal ing 
the mileage made was 12,834,665, and the passengers with severe ner\'ous irri tation from mental or physical 
carried, 76,187,842. work, he has found a dai ly rest an almost essent ial pre-

Dividing the average daily mileage by the number lude to sleep at night. Thus, he treats of sleeplessness 
of hurses, and m ultiplying the number of horses in a rather as a tendency requiring constitutional remedies 
team, we find only 10 '26 miles as the average daily duty than a symptom of mere b l'ain excitation. There is 
for all teams, sick or well. Horses whicq are on duty m uch to be said for his theory and means of treat-
make from 12 to 14 mi les. ment.-Therapeutic Gazette. 

On the West End road of Boston, which is now the • ' . , .  
largest street railway combination 1.n the world, hav- Dlvlalon or Labor. 
ing about 212 miles of track and over 8,000 horses, 10 A new idea has been developed in Germany, in the 

per cent of the horses are counted as being off duty shape of the manufacture of mortar, to be sold at retai l 

from illness. spralDs, shoping. or other causes, and the to sIllall builders and private individuals. The business 

balance of the horses average about 12 miles a dll.Y. A requires very l ittle capital , and the mortar, which is 

car day is estimated at 10 to 11 hours, and from 45 to mixed by machinery, and of excellent quality, finds a 

50 miles, and �ight horses are allowed as the active ready sale, something l ike two mi l l ion barrels having 

force. been disposed of last year in Berlin alone. It is rapid ly 

The rule given me by one of the officials of this com- becoming usual for city builders here, as elsew here, in

pany. as a. fair one to determine a .  stable equipment. is stead of maintaining large yards, at enormous rents, 

to divide tbe total daily mileage by the miles made in for the storage of materials, to keep only an office, con

a car day and multiply it by nine, adding what is ne- tracting for their br:cks, lime. cement, doors, lumber, 

cessary for hill horses. HenCe, if 50 miles is a car day glass, and so on, to be del ivered at the building where 

duty, a daily run of 1,600 miles would require a stable they are to be used. This involves the manufacture of 

equipment of 288 horses besides those for hill work. mortar on the ground, under unfavorable circum-

On the Fourth Avenue line, in New York, the stable stances, and ali an unnecessary expense ; and a pro

equipment is determined as follows : A car day is 11 vision by which, on dropping a card into a box or 

hours, and eight horses make about five trips, aggre- speaking a word through a telephone, a suitable quan

gating about 50 miles. To this number is added 10 tity of first-rate mortar for any purpose, ready for use, 

per cent for illness, sprains, etc. , and 10 per cent for could be delivered at an hour's notice where required. 

emergencies. On this road is illustrated the influence seems likely to be very useful .-The .A1·cltitect. 

of an important factor in horse car work-that is, the While, in the course of time, adds the Re'Oiew and 
positiQn of the stables. Horses from the upper stable Rec01'd (Brooklyn), architects will become dh'ided i nto 

are limited to 11 miles, or""otherwisp they would have men who devote themselves wholly to designing 

to make 22 miles, while horses from the lower stable churches, or office buildings, or factories, or residences, 

have to make about 13� miles, or considerably more. no one man attempting to cover the entire field, sim i-

The average cost of motive power per car day lar subdivisions will be made in the bui ld ing trade . 

throughout the United States, that is. for from 10 to We shall have firms supplying mortar only, or cement ; 

11 hours and trips aggregating from 45 to 50 miles, is ot.hers that lay bricks, or certain kinds of stone, or 

about $4. This counts only those horses on actual make foundations, or construct roofs ; no one man un

duty on the road. The cost of motive power per car dertaking to do everything himsel f. And. by the way, 

day for equal mileage in Richmond (Richmond Union the principle does not end with the architect and the 

Passenger Railway, equipped by the Sprague Electric builder, but is applicable as well to the trade of the 

Motor Company) is' less than $2 on the heaviest sort of decorator, plumber, plasterer, etc. 

grade work. The total opera.ting expenses of a horse 
rail way average for the five largest roads in Massa.
chusetts 25 '15 cents, and for all the roads in Massa
chusetts 24'7  cents per car mile, and the ratio of operat
ing expenses to gross receipts is, for all the roads, 86 
per cent 

The cost per day per horse, based upon the returns 
of four of th3 largest roads in New York, is 54 cents. 
and the cost per car mile from 9� to 10� cents per car 
mile. 

In addition to the regular depreciation, there is ever 
present danger of an epidemic in hot weather. 

Since the cost of the motive power alone-that is, 
the cost of harness and stable equipments, horse shoe
ing, renewals, provender, hostlers, etc.-is 40 per cent 
of the total operating expenses, it will at once be seen 
how vitally important any material saving in the cost 
of motive power becomes. If, as we claim, the cost of 
motive power in an electrical ",ystem is one-half or less 
than that in a horse system, the percentage of gross re
ceipts available for interest and dividends is more than 
doubled. 

Furthermore, when we remember that the average 
running time for horses is only five to six miles per 
hour, we have another reason which constitutes an un
warrantable objection to the use of horses for rapid 
transit.-Frank J. Sprague. 

• • • • • 

... . .  � .. 
A. l u m  Dakin&" Powder •• 

Mr. C. V. Petraeus, in  an article on baking powders il" 
the Pharmaceutical Record, states that burnt alum is 
the most perfect acid element that can be used in  baking 
powders, and for !!everal reasons, viz. : 1 .  When exposed 
to the air, it does not become moist. 2. When mixed 
with b icarbonate of soda, and starch or fiour, burnt 
alum evolves no gas at ord inary temperatures, there
fore an alum baking powder does not deteriorate in  
the  package l ike  a cream of  tartar pOWder-its keep
ing quality is far above the latter. 3. Though b u rnt 
alum does not dissolve in water, during the baking 
process it sets free the gas from bicarbonate of  soda 
slowly, and with greater regularity than cream of tar
tar, and therefore does much better and more effective 
work. He shows further that 80 grains of burnt alum 
decom pose as  much bicarbonate (84 grains) as  188 
grains of cream of tartar, and while the dry residue in 
the latter case weighs 210 grains. in the case of the 
alum it is 110 grains (71 grains sulphate of soda, 22 
grains sulphate of ammonia, and 1 7 go,rains alumina). 
The use of alum in baking powder must not be con
founded with its use for " improving " bad fiour. In 
the one case the alum remains in the bread as alum, 
just as it was put into the fiour ; but when mixed with 
bicarbonate of lIoda, as in baking powders, it is en
tirely decomposed, and there relllains i n  the bread only 
a few grains of insoluble alumina, whi(lh is qu ite as 

The Treatmeut of" Sl eeple •• ne.a. harmless ll.s would,be a few grains of white clay or any
' 

Recipes for sleeplessness continue to present them- other inert material. For these and other reasons Mr. ' 
sel ves. A correspondent of the Lancet bas found the Petraeus considers that alum baking powders are the. 
fol lowing to be an effectual remedy in his own case : best, not only because a given quantity  wl l l  rai!'e more 
After taking a deep inspiration he holds his breath till bread than the same quantity of cream of tartar baking 
discomfort is felt, then repeats the process a second powder,but because of the small quantity and innocent 
and a third time. As a rule, this is enough to procure- character of the residue they leave in the bread. A 
sleep. � slight degree of asphyxia ?s thus relied on 8 S  suitable formula for alum baking powdl!r, based on 
a soponfic agent, but the theoretical correctness (If the figures given above would be as follows ' 
this method is somewhat open to question. Certainly 

, . 

th ' f t h th t h d ' l d I Bnrnt alnm, ln ftne powder . . . . . . . . . . . . . . . _ . . . . . . . . . . .  8 0z. 
ere IS proo 0 s ow a t e 8.1 y expen iture of Bicarbonate of soda . . _ . . _ . • . . . . . . . . . • . . . • . . . . . . . . . . . . . . 8 ..  3 11j . 

oxygen is most active during the waking period, and . Rice ftour . . . . . . . . . . . . . _ . . . . . . . . . . . . .  _ : . . . . . . . . . . . . . . . . l 1b: 
that nightly sleep appears to coincide with a period of -Ohem. and Drug. 

© 1888 SCIENTIFIC AMERICAN, INC.



OCTOBER 13 .  1 888. ] 
THE GLYPTODON 

JOHN R CORYELL. 
The glyptodon «(}lyptodon clavipes) is the remote 

and gigantic ancestor of the common South American 
armadillo, and was, in its day. a relative of. the still 
more gigantic megatherium, which, for its part, was 
the ancestor of the sloth of our time. In other words, 
the glyptodon belonged to the order Edentata, or 
tooth less anilllais. It was not, however, strictly speak:
ing. a toothless animal, as its name indicates, it being 
derived from glyptos, fluted. and odons, tooth. 

, In its important external characteristics it was more 
like the turtle of to-day than the armadillo, for whereas 
the latter is covered with jointed plates which enable 
it to rol l itself up into a ball-like shape, the glyptodon 
was covered with one massive and stiff shield or cara
pace. very si ruilar to that of the turtle. Like the tur
t le, too, it  had the under plate or plastron, a piece of 
armor which is lacking in the armadillos. It was not. 
however, in any degree related to the turtle, only ex
hibiting in a relllarkable way tht'l similarity of re
suits produced by si llli lar causes, even when working 
on total ly  disconnected objects. In effect the struggle 
for existence in those distant, formative times pro
duced the sluggish, vegetable-eating, armor-clad g-Iyp
todon, just as it did the monstrou8 land tortoises, 
fraglllents of which have been found in India and the 
h!1ands of the Indian Ocean. 

In the turtle and tortoise the carapace is, in fact, the 
backbone and ri bs in it
sel f, whereas in tht: glypto
don the skeleton is merely 
hidden under the coat of 
mai l .  The backbone of 
the gl yptodon was stiff and 
imlllovable except at the 
nt.Ck, where it was jointed, 
to allow of freedom of ac
tion. In this respect it 
differed from its descend
ant the arllladillo, which 
has the backbone jointed, 
in order that it may roll 
itself  up. The glyptodon 
was too enormous to need 
to seek safety in such a 
way as that. It had merely 
to draw its feet under its 
shield and settle firmly to 
the earth_ In thi!l position 
it would have required not 
only strength beyond any 
living creature to overturn 
it, but would have defied 
any attack that c o  u I d 
then have been made 
upon it. 

When standing, it was 
as large as a rhinoceros and 
much more bulky_ The 
carapace was seven feet in 
length, eleven and a half 
feet along t.he curve of the 
back the long way, and 
nine feet across, following 
the curve. The shell alone 
was about three and a half 
feet hig-h, and to this must 
be add!'d a foot and a half 

E 

more for the height of the animal when standing on 
its feet. 

Diffel-ent portions of the glyptodon and allied species 
have been found, but only one carapace is in existence, 
and that is at the Jardi n  des Plantes in Paris. This 
and the scattered bones were all found in deposits of the 
pleistocene age, in the fluviatile beds of the Argentine 
Republic and in the bone caves of Brazil_ It is sup
posed that the glyptodon, together with others of the 
same order, such as the megatherium, the mylodon, and 
megalo nyx, l i ved in the wooded uplands drained by 
the Parana and UJ"Uguay Rivers. At that time the 
pam pas or the La Plata were no more than the sub
merged deltas of these two rivers, and there were de
posi ted the bones of the monsters drowned by the 
floorls in the npper "al leys. And there, too, was de
posited the sediment brought down by the rivers, and, 
80, the pampa<;; of to-day are the illustrated book in 
which the paleontologist can read the story of the re
mote past. 

The cave was undoubtedly the first home of primi
tive man, but it has been suggested. with an air of pro
babil ity, that the idea of the hut was derived from 
such a source as the discarded carapace of some dead 
glyptodon. There certainly " is no discredit to the 
theory in the size of the carapace, for it was large 
enough for the primitive savage with his limited no
tions of comfort. It would have made. in fact, a suffi
cient shelter, and that was the most that the savage 
would have demanded at t,he first. It is not at all diffi
cult to i lllagine the comfort with which th€' flrst man 
real ized that he had found. ready to his hand, an air
t1llht, rain proof shelter_ Such a use of the carapace 
would in a measure account for the few that have been 

J citutifie J.tutrit,au. 
found, for, exposed to  the action o f  the elements, as 
would happen in such a case, the tough shield would 
eventually crumble into dust, whereail those which 
were buried in the deposit of the rivers would remain 
for ages as good as when the animal died, almost. 

- . . . .. 
Na'ural HI.'ory No'e •• 

Cultivation of Lichens_ ·-A very interesting paper has 
been contributed to the Transactions of the Botanic 
Institute of the Royal Academy at Munster by Mr. 
Alfred Moeller, in which he demonstrates that, if tne 
spermatia' of lichetls ,a.re placed in a suitable nourishing 
medium, they can be made to germinate, and that they 
are consequently spores, and do not correJpond to male 
organs or antheridia. The spermatia of these plants 
must, therefore, hereafter be regarded rather as anal
ogous to conidil,l., and as the asexual form Of reproduc
tion. 

Carry ing his researches still further, Mr. Moeller 
found that by continuing the cultivation, whether from 
spores or spermatia, a well developed thallus could be 
obtained in the nutritive medium, he having succeeded 
in obtaining such of nine species. In one species, Cali

cium parietinum, he obtained also asci and spermatia. 
The Buffalo has now become so scarce that the death 

of one is recorded as a matter of news in the daily pa
pers_ A Laurel ,  Montana, correspondent of the Forest 
and Stream writes that, on July 30, a buffalo hull came 
within 200 yards of a round-up camp at Rock Creek, 
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about thirty miles south of the Yellowstone. Two cow
boys at once started in pur8uit, armed with revolvers. 
and after a chase of ten miles brought it down. They 
brought in the head only_ He was so old and thin that 
even the hide was not worth 8aving. 

Selection of Food by liUngi.-Mr. A. Lister con
tributes an interesting artic� to the Annals of Botany 
on the plasmodia of two species of myxomycetes, Bad
hamia utricttlm'ia and Brefeldia maxima, which he 
kept under cultivation for twelve months_ He finds 
that the first named fungus exercises a remarkable 
power of discriminating between different food mate
rials. The fungi which it evidently prefers as food. 
since it is stimulated by them to greater activity of 
movement, are Agaricus campestris, Boletus flaml8, 
and Stereum hi1'sutum, while Hypholoma fascicularis 

was either refused altogether, being left undissolved, 
or, as in one case, in which the digestion of it 
seemed to be attempted, the Badhamia almost died of 
indigestion. Starch also, i f  swollen by moderate heat, 
was absorbed, and by its stimulant action on the movt'l
ment or the fungus evidently acted as nourishment. '.N 0 
light, however, was thrown by the experiments on the 
cause of the rhythmic movemeuts of the plasmodium, 
The power which the fungus has of apparently com
lUunicatinlZ information as to the prel!ence of food in  
contact with a distant part of  its network, and of caus· 
ing a concentration of the plasmodium around and 
on such food, is extremely remarkable_ , Light appears 
to have no influence on the movements of the plasmo
dium, but lack of moisture causes the plant to assume 
the condition of sclerotium. 

Mineral Constituents of Trees_-An investigation has 
been undertaken by a German scientist, Mr. Weber, to 
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determine the distribution of mineral constituents in 
trees_ Transverse slices, taken at intervals of sixteen 
. feet along the trunk of a beech tree, one hundred and 
fifty years old. were divided so that each portion corre
sponded to thirt.y annual ligneous rings, and these were 
analyzed_ The yield of ash from zones of wood of the 
same age was found to increase regularly from the

' 
base 

of the trllnk to the summit. Passing in from the cir
cumference to the center of a section taken toward the 
base of the trunk, each successive portion yielded a 
larger quantity of ash until a certain limit was reached, 
after which the yield of ash progressively decreased ; 
but the increase in the yield of ash from sections 
taken higher up the trunk was continuous from the 
periphery to the center. The composition of the ash also 
varied, the proportion of potash, which was 23 per cent 
in  that yielded by the outerlllost portions of the wood, 
i ncreasing to 43 per cent in the al'h yielded by the cen
tral portions, while, on the contrary, magnesia fell in 
going from the circumference to the center frolll 29 to 
11 per cent, phosphoric acid from 8 to 2 pp.r cent. and 
sul phuric acid in the same direction. The bark was 
much richer in mineral constituents than the wood, 
l ime being the predominant constituent and forming 
82 per cent of the ash. 

Prese1"'l,ation of Flowe1-s.-Prof. Fithol describes the 
following method of preserving flowers : Inclose the 
flowers. with a little burnt lime, in a tube hermetically 
sealed_ In a few days all the oxygen of the air will 

D 

have disappeared, the lilne 
will take up some of the 
moisture of the flowers and 
portions of the carbonic 
acid, so that the plant soon 
exists in pure nitrogen_ 

The L o c o  W e e d .-No 
other plant in the flora 01 
Texas has enjoyed a great
er notoriety than the fam
ous " loco " or " c  r a z y 
weed." Popular supersti
tion has'accredited it with 
a most remarkable proper
ty, and that is the power of 
producing insanity in lIlan 
a n d  beast. Botanically, 
the plant is known as As
tragalus molissimus. The 
extravagant stories that 
have been told about it 
recently led Mr. Jas. Ken
nedy to investigate its pro
perties and determine what 
physiological phenomena 
result froUl its action. 

As the result of his in
vestigations, and his expe
riments upon animals feed
ing in pastures, Mr_ Ken· 
nedy f i n  d s conclusively 
that the plant is non-toxic 
and innocuous, and pos· 
sesses none of tht'l proper
ties long ascribed to it by 
popular superstition. He 
thinks that the immense 
destruction of stock with 
which it  has been charged 
may have been caused by 

some poisonous plant heretofore unsuspected, or if the 
" loco " really  has produced death, it has done so by 
reason of the tough, fibrous, and indigestible character 
of the plant acting as an irritant, and not as a poison. 

. . .  " . 
PreparaUoo of FroU Sl r o p  •• 

Everybody knows, says M. Manche. in the A 1'chives 
de Pharmacie, that sirups prepared from the fresh fruit 
j uices are far preferable to any others ; but that these 
sirups in their fresh state contain a large amount of 
carbonic acid is usually forgotten. When the process 
usual ly ill vogue is followed, and sugar is added to the 
juices in the cold, a l iquid is obtained which soon be
comes so dense that the acid finds it difficult to make 
its escape when heat is subsequently applied, and the 
consequence is foaming, arid sometimes a partial cara
melizing of the sugar, from the fact that the sirup 
makes a denser layer at the bottom while the li�hter 
juice is forming OIl top. To avoid all this, M. Mam'he 
recommends that the juice be boiled before any 8 U I!'ar 
is added, replacing 108s from evaporation by distilled ' 
water_ The result is said to be better in every way. 

. . . . .. " 
Deaene •• (Jau.ed by 'he El ectric Light. 

A curious phenomenon was recently related by M. 
D'Arsonval before the French Academy of Medicine_ 
After gazing for a few seconds on an arc l ight of intense 
brilliancy, he suddenly became deaf, and remained so 
for nearly an hour and a half. Surprised and SOlUe
what alarmed in the first instance, but reassured by 
the disappearance of t,he symptoms. he repeat.ed the ex
periment with the same result. When only one E'ye 
was exposed to the light. no very marked effect was pro:
duced.-Mtdical Pres.� and Circular. 
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ENGInERING INVENTIONS. 

J titufifie .. �lUtritau� 
devices whereby it may be easily and securely applied 
and readily removed, to secure protection for both the 
nose and mouth. 
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A car coupling has been patented by 
Mr. Francis M. Rariden, of Waynetown, Ind. The 
drn whead is provided with a cOII�ling hook and link 
adjuster, combined witn a sliollng horizontal shaft 
baving a. cross pin and loose notched conar, with other 
novd feature., the coupling being effected without the 
Ilecessit.y of the trainmen going between the cars. 

A safety device for music boxes has been 
patented by Mr. Gustave J. Jaccard, of New York City_ 
It consists of a shaft to which is p ivoted a p in, a coiled 
spring for holding the fan closed, with stops for the 

The ch.arge for If/aertion under tAu head is OM lJodar 
a line for eooh inaertlon : aIxrut eight words to a liM . 

.Adverti6ement. mwt be 1'6C6;ved at publica/iOn qJJice 
(J8 601'/11 (J8 TAuI'8dall morning to appear in ne:JJt isaue. 

GREAT EARTHQUAKES: THEIR HISTORY, 
PHElli OliENA AND CAUSES. By Wirt 
Arlaud (A. S. Hooker). New York 
W. Carlton Regand. 1887. Pp. xxxii 
600. Price $1 .50. 

This work describes, in popular form, a number 0 
the great earthquake� of the world. The famous Pe
ruvian earthquake at Arica, in which the United States 
steamer Wateree was carried ashore by the tidal wave 
is first describeu. and then, beginning with the marine 
record. of South America, the history is brought down 
to the present day and to more familiar regions_ Th 
records of 1638 in New England, those of 1811 in the 
Mississippi valley, and those of Great Britaiu all re 
ceive due attention. In this way the whole world i 
traversed until the recent disaster of Charleston I 
reached. To tllls a number of chapters lire devoted 
describing in great detail all the features of the occur 
rence. The last six chapte.s are devoted to the cause 
of earthquakes, protection of hfe. volcanic action, exter 
nal infiuences, and earth movements in general. 

fan to strike, the device to be applied to the spring Patent for improved saw buck. No. 371,188, for sale. 

A crosshead for steam engine� has been 
patented by Mr. Frank Robb, of St. John's, Mich. It 
1 11'8 on each side a benring made in two parts, one being 
ril\'ld on the crosshead and tbe otber dovetailed and 
sliding on the rigid part, with set screws for adjusting 
the eliding part, being simple in construction and 
easily adjusted to take up wear on the ways. 

AniUlprovement in rai l way construction 
has been patented by Mr. Robert P. Faddis, of Socorro, 
Territory of New Mexico. The invention consists 
principally in a metallic tie having its ends split longi
tudinally, one portion beIDg turned up to engage the 
rail and the other portion adapted for engagement with 
the stringers by means of stirrups. 

A boiler has been patented by Mr. 
Joseph Leightham, of Reading, Pa. It is especially 
adapted for rol ling mills and similar shops, the inven
tion having for its object to protect tbe boiler over the 
neck of the fnrnace. to increase the heating su rface, 
ntilize the products of combustion most efficiently, and 
introduce heated water to the boiler. 

A stake and socket for flat cars has been 
patented by Mr. Thomas J. Vaughan, of Shawano, Wis. 
This combined socket and stake is more especially 

adapted for use on cal'll employed in the transportation 
of logs, and provides for the stake being normally held 

npright, while in unloading it may be conveniently and 
expeditiously swung downward out of the way. 

A -Bwiteh operat.ing aU/J.chment has 
been patented by Messrs. James P. Tryner aud Charles 

E. Glessner. of Denver, Col. It consists of a bar, with 
means for moving it transversely to the track, the bar 

having shoes adapted to engage a projection from the 
switc h  tongue, whereby the driver or engineer on a 
car or locomotive may throw the switch tongue as 
desired . 

An elevated framework and support 
for electric wires and street rail ways has been patentcd 
by Mr. Linus W. Brown, of New Orleans, La. It has 
iron cross beams or girders supported by upright iron 
posts, the latter resting on suitable foundations in the 
street, the structure to serve as a means whereby street 
cars may be moved by trac tion, without putting down 
surface rails, and to carry any number of electric wires. 

• • •  
AGRICULTURAL INVENTIONS. 

A pruning implement has been patented 
by Mr. Francis A_ Hall . of Ennis, Texas. It has a staff 
or pole which may be made in sections, with jaws which 
may be operated by sl iding a handle up and down ou 
the pole, making a simple and convenient device for 
pru ning trees, shru bbery, etc . 

A fruit gatherer has l ikewise been pa
tented by the same inventor. '}'he pole or staff is 
similar to tbat used in the pru ner, and there ie an at
tachment for receiving the fruit, consistiug of a canvas 
tube, a metal frame, and an adjnstable sleeve. 

A rotary harrow has been patented by 
Mr. Thomas C. Cook, of Rushville. Ind. This inven
tion covers a simple and economical construction which 
may be conveniently converted from a harrow into a 
cart.. or vice ver8a, the harrow being readily moved from 
place to place, or used to carry a load to and from the 
lIeld_ 

A cultivator has been patented by M r. 
Samnel B. Cunningham, of Iuka, Ark. It has a regu

lator wheel which may bp. adjusted to dp.termine the 

dep th to which the p low.hare shall rut, aud also 

laterally to serve as a fender, to prevent the crop being 

covered up by the earth thrown u P. being especially 
designed for use in cultivating young crops. 

• • •  

IIISCELLANEOUS INVENTIONS. 

A wash stand has been patented by 
Messrs. Gayger D. Tolman and Lorenzo D. Roberts, of 
Shawano, Wis. It is a bracket stand adapted to be 
secured to a wall or similar support, having a folding 
w88Qc buwl su pporting frame and folding pitcher shelf, 
all adapted to fold np together. 

An ironing machine has been patented 
by Mr. Jean L. Mazoyer, of New York City. The in
vention covers a novel construction and combination 
of parts ·In machines where a heated polishill� cyliuder 
moves upou the articles to be ironed while they are 
held in position npon a bed or table. 

A sash fastener has been patented by 
Mr. Ezra S. Hubbard, of Belmond. Iowa. It consists 
of a piece of spring wire bent to form a coil and arms, 
and· pivoted on a screw in a reces. cut in tbe face of 
the sash, by which the sash may be locked when closed 
or held in any position to which it may be raised. 

An ifte cream free:&er has been patented 
by Mr. Hen@on C. Condon, of Rochester, Iud. It con
sists of a can with a shaft having radial arms upon its 
opposite sides, one set of radial arms bearing a freely 
revolving dasher pivoted ou an axis parallel with the 
ahaft, and the other set of radial arms bearing a scraper. 

A can opener has been patented by Mr. 
David H. King, of New York City. This invention 
provides a Simple cOl!struction of can opener and stove 
pipe cutter, affording a secure rest for the thumb of the 
operator, and the easy puncturing of the can or pipe 
for the insertion of the member baving the cutting 
edge. 

A respirator has been patented by Mr. 
Joseph C. LOcke, of 4n SIIble Chasm, N. Y. It consists 
of tapering. tnbular perforated Ihells, to conform to 
the shape of the user's mouth, and ll11ed with lIbrous 
air-Altering material, in combination with fastening 

barrel of a music box, and to be caused to act by air Addres. B. A. French. Pawtucket, R. I. 
pressure. For Sale Cheap-A Springfield gas machine. A bont 

A cigar box trimming machine has been 1 000 burner •• Address P. O. box 10\J4, New York. 

patented by Mr. Henry Leiman, of Brooklyn, N. Y. A company having factory well fitted for manufac· 
Combined with a bed having spaced cu tters, is another turing hard ware speclal,tles, tools, etc., desires some 

bed having cntters projecting through its bottom, lately patented article to mak(' on orders or on royalty. 

abrading rollers, and other novel features, whereby the Address A. S. C., P. O. box 1748. New York. 

box, when nailed ogether, may be placed in the ma' Just Published-Elements of Electric Lighting, in
chine and the edges automatically trimmed and cludlng e!ectrlc generation. measurement, storage. and 

finished. distrIbution. By Phillip Atkinson. A.M ..  Ph.D., Iluthor 

A permutation lock has been patented 
by Mr. Charles Hill. of Loa An!:eles. Cal. This inven
tion covers a novel construction and combination of 
parts in a safe lock in which all danger is obviated of 
turning on the full combination by any one who meddles 
with the knob, as the knob is wholly disconnected from 
the tumblers of the lock, with various othcr novel 
features. 

A bake pan has been patent.ed by 
Bettie H. Bicknell, of London, Tenn. Tbis invention 
embraces an improved cover consisting of an inverted 
pan and an outer band or box united at its lower end to 
the inverted pan. forming an intermediate water 
cbamber or receptacle. to avoid the necessity of boiling 
meats or fowls before baking, and better retaining tbeir 
juices and flavors. 
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TABLE OF CONTENTS. 

1. Elegant plate. in colors, of a snburb&n dwelling 
costing eight thousand five hundred dollars. Floor 
plans, sheet of details. etc . 

2. Elegant plate, in colors, of two cottages costing 
twelve hundred and sixteen hundred dollars, re
spectively. Sheet of detailS, floor plans, etc. 

3. A residence at Richmond Hill, N. Y., lately built, at 
a cost of ten thousand dollars. Perspective and 
1I00r plans. 

4. A dwelling for three tbousand five bundred dollars. 
Floor plans and perspective. 

5. Vil la at Fontainebleau-M. E. Brunnarius, architect. 
Cost, eight thousand six hundred dollars. Floor 
plans and perspective. 

6. View of the new Protestant chnrch at Lyons, 
France. Cost, eighty thousand dol lars. 

7. Page of engravings showing the honse at Stratford
on-Avon in which Shakespeare was born-Anne 
Hathaway's cottaKe, near Stratford-on-Avon
Trinity Church, Stratford-on-Avon, where Shake
speare is buried-The residence of Mary Arden, 
the mother of Shakespeare-Old Elizabethan 
house, Stratford, showing' the domestic architec
tare of the time of Shakespeare, 

8. The chancel, Holy Trinity Church, Stratford-on 
Avon, showing the Shakespeare memorial bust

·
and 

tablet, and the stained glass window, the gift of 
American visitors. 

9. A suburban villa lately built at Sound View Hill. 
Long hi and Soond, near New York. Perspective 
view and fioor plans. Cost, five thousand eight 
hundred dollars. 

10. Design for a cottage hy S. W. Whitwmore, archi
tect, Brick Church, N. J. Perspective and fioor 
plans. Cost, three thousand five hundred dollars • 

11. A Queen Anne cottage in Rochelle Park, New 
Rochelle, N. Y., costing !lve thousand six hun
dred dollars. Plans and perspective. 

12. An English donble house of moderate cost. Per
spective and fioor plans. 

13. Design for the Duqu .. sne Club House, by Heins & 
La Farge, arc hitects, New York. 

14. Miscel laneous contents : A new regimental armory, 
New York City. - Ventilating pipes. - National 
Zoological Park.-Lime from oyster sbells, show. 
Inll: p it for hurning .hells.-Roman road construc
tion.-Beau ty of the Jarch.-Sewage disposal in 
Great Britain.-Orchid., iIInstrated.-Test of fire
proof wire lathing.-A clematis porch illustrated. 
-Some ways of using the Virginia creeper. iIllts
trated with 3 figures.-Feeding coal to the fire.
Wood that will not blaze.-Fall of a stone church 
tower.-A ruined city in Texas.-Loofah as a 
substitute for sponge. - A California farm.
Defects in plumbing in the Maine Insane Asylum.
An improved reversible shaper, ilIustrated.-Im
proved hand and foot power saws, iIlustrated.
Practical hints on disinfection. 

The ScientifiC American Arcbitects a.nd Builders 
Edition is issned monthly. $2.50 a year. Single copies, 

25 cents. Forty large qnarto pages, equal to about 
two. hundred ordinary book pages ; forming, practi
cally, a large and splendid MAGAZINE oF' ARCIDTEC
TUBE, richly adorned with elegant plates in colors and 
witb line engravings, IIlnstrating the most interesting 

examples of Modern Arcbitectural CODstrl!Ction and 
allied subjects. 

of Elements of Static Electricity. 260 pages ; 104 illus
trations. Price, $1.50. For sale by Munn & Co., 361 Brolld
way, New York. 

Mechanical drawing. calculations, etc., taught by 
correspondence. I. Donliid Boyer. Dayton. Ohio. 

Iron Planer, Lathe, Drill ,  and other machine tools of 
modem design. New Haven Mfg. Co .. New Haven, Conn. 

Pratt &: Letchworth, Buffalo, N. Y., 
80licit correspondence relative to manufacturinlr spec
ialties requiring malleable gray iroD, bfH.88t or steel cast .. 
iogs. 

Supplement Catalogue.-Persons in pursuit of infor
matlon of any special en�ineerinKI mechanical. or SCi en
tlllc subject, can have catalogue of contents of the SCI
INTIB'te AMERICAN SUPPI.EM"NT sent to them free. 

-The SUPPLEMENT contains lengthy articles embraCing 
the whole r&Dlle of on/itineeriolil', mechanics. and physical 
1"lence. Address Mnnn & Co .. Publishers. New York. 

For the latest improved diamond p rospecting drills, 
address the M. C. Bullock Mfll. Co., Chicago. III. 

Nickel Plating.-lIanufacturers of pure nickel an
Odes, pure nickel salt8, polishing composItions. etc. $100 
".tAttle Wondtr." A perfect Electro Plating llachine. 
Agents of the new Dip l.acquer I'ristaline. Complete 
outllt for plating. etc. Hanson. Van Winkle & Co., New
ark. N. J .. and 92 and 04 LIberty St .. New York. 

Wanted-To buy the patents or the right to mannfac
ture the following articles : A Spring or Compressed Air 
Motor. a Pop Safety Valve and Steam Injector. Addres. 
Holland &; Thompson, St. Paul. Minn. 

Perforated metal8 of all kinds for all p u rposes. The 
Robert Altchlsoo Perforated Metal Co., Chicago, III. 

Link Betting and Wheels. Link Belt M. Co., Chicago. 
Presses '" Diee. Ferracute Mach. Co., Bridgeton, N. J 
The Holly Manufacturmg Co., of Lockport, N. Y., 

will s('od their pamphlet. describing water work. ma
ohlnery. and containing reports of test., on application. 

Lockwood's Dictionary of Terms used in the practice 
of Mechanical EnJ(lneerinK, embracing those current in 
the drawtull office, pattern shop, foundry. ftttioa-, turn
Imc. timith's and boiler shop, etc., comprising over 6,000 
dellnitlons. Edited by a foreman pattern maker. 1888_ 
Price. $3.00. For sale by Munu & Co .• 861 Broadway, New 
York. 

Palimtli �ht it Sold. H.W. Booth & 00., Detrolt.M1ch. 
Wrinkle8 and Beelpe8-Compiled from the SCIEN

TIPlC AMERICAN. A collection of practical suggestions. 
processes, and directlon8 for the mechaniC, the engineer 

the farmer, lind the housekeeper. Illustrated colored 
frontispiece. Edited by Park Benjamin. Pb. D. Third I edition. Price, *2.00. For sale by Munn & Co., 361 Broad

way. New York. 

Duplex Steam Pumps. Volker & Felthousen Co., Buf
falo, N. Y. 

Iron, Steel, and Copper Drop Forgings of every de
scription. Billings &; Spencer Co .• Hartford, Con n. 

Steam Hammers, Improved Hydraul ic Jacks, and Tube 
Bzpanders. R. Dudgeon, 2,1 Columbia St .. New York. 

Veneer machines, with latest improvements. Farrel 
Fdry. Macb. Co., Ansonia. Conn. Send for circular. 

" How to Keep Boilers Clean. "  Send your address 
for free 8S page book. J88. C. Hotchklss. 120 Liberty St., 
N. Y. 

The best (JqfJ'ee roasters. coolers, stoners, separators, 
pollshers. 8cnurerlS, J,l'I08Si DIl apparatus. milling and 
peaberry machines : also rice and macaroni machinery, 
are built by The Hungerford Co., 6\J Cortlandt St., N. Y. 

No. 11 planer and matcher. All kinds of woodworking 
machinery_ C. B. Kogers & Co .. Norwich, Conn. 

.. New Dril l  Chuck," holding straight taper or square 
shanks. Address Standard Tool Co., Cleveland, 0 .• 
mfrs. of twist drills. reamers, and special tools. 

Split Pulleys at low pnces, and of same strength and 

appearance as Whole Pulleys. Yocom & Son's Shafting 
Works. Drinker St.. Philadelphia., Pa. 

Safety Elevators, steam and belt power ; quick and 
smooth. The D. Frisbie Co .. 112 1,lberty St .. New York. 

�Send for new and complete catalogue of ScientIfic 
and other Books for sale by llnnn & Co .. 361 Broadway, 
New York. Free on application. 

NEW BOOKS AND PUBLICATIONS. 
AMERIC A N  COLLEGE MANUAL. By C. 

Powell Karr. Ne w York : W. T_ 
Comstock. Price 25 cents. 

This is a pamphlet giving information about 74 of the 
leading colle!!es and universities of the United States 

and Canada, the courses of study. professors, require
ments of admission, text books used, etc. 

DESIGNS FOR SCHOOL HOUSES. Pub
lished by the Department of Public 
In8truction of the State of New York, 
Albany; N. Y. 

The Fnllness, Ricbness, Cheapl1eS8, and Convenience 

of this work have won for it the LARGJilST CmOULATIOlil 
of any Arcbitectural publication in the world. Sold by 
all newsdea1ere. 

This book contains nineteen different designs for 
school hOllses, with plans and specifications, and papers 

on school bouse grounds, ventilation, outb'lildings, 

blackboards, school desks, etc. The designs are those 

accepted in a prize competition anthorized by the legis

lature, with the view of increasing the proportion of at

tractive and comfortable low-priced' school houses In 
tbe State, . especially In the country districts. The 
State Snperlntendent of Public Instruction, . A. S. 
Draper, under whose supervision the work i. published, 
bas endeavored to show to country school trustees, and 
others having such work in cbarge, just bow to do a 

good thing in the way of providing neat and whole
<OIIle bulldlllgB tor public Bcbool purposes. 

MUNN & CO., PmlLISBEBB, 
861 BroIdway, New York. 

STEAM BOILERS ' A PRACTICAL TREATISE 
ON BOILER C ONSTRUCTION AND Ex 
AMINATION. For the use of practica 
boiler makers, boiler users, and in  
spectors, and em braci ng in plain 
figures all the calcu latious necessary 
in designing and c lassifying stealU 
boilers. By Joshua Rose, M . E - , aut hor 
of " Modern Stearn Engi nes," " The 
Com plete Pradical Mach inj",t, " " Me 
chanical Drawing, "  • •  The Slide 
Valve. " I l l ustrated by 73 engl'av 
ings. Philadelphia : Hen ry Carey 
Bai rd & Co. , ind ustrial p ubl ishers 
booksel lers, and importers, tHO Wal 
nut Street. London : Salll Pson Low 
Marston , Searle & Rivington, Lim 
Hed . St. Dunstan's House, Fetter 
Lane, Fleet Street, E. C. 1888. Pp 
xvi, 250. Price ·$2.50. 

This work by the eminent engineer i8 devoted to tbe 
practical art of boiler constructiou. It is adapted fo 
use by the ac tual con8tl'Dctor, as the cylindrical shell 
of a c ircu lar boiler, its strength. reductIOn of strength 
by riveted seams, and the spaci ng of rivets and all 
points connected therewith are treated. The strength of 
riveted joints IS next considered, and next the method of 
calculating working pressures for boiler shells. Leaving 
the realm of calculation, attention is now given to ex
periments on the Atrength of riveted joints, of stayed 
fiat surfaces, and furnace sheets. The calculations fo 
a modern high preasure marine boiler are then gi ven, 
followed by a draught of a specification for the same. 
Stationary and locomotive boilers are treated. the rule 
of the British BORrd of Trade and of the United Statol8 
government for the inspection of steam boilers are 
given iu detail, and the final section is devoted to· nse
ful tables. The very practical nature of the boOk, its 
classificd contents, and very full index make it a work 
of st,a"dard value, and one which will always be in de
mand by tbe steam constructor. It is illustrated with 
upward of seventy cuts. 

THE AMERICAN STE AM ENGINEER, THE
ORETICAL AND P RACTICAL. With 
exaIll ples of the latest and most ap
proved American practice in the de
sign and construction of stealU en
�dlles and boilers of every descJ"ip
tion. For the use of engi neers, ma
ch in if;ts, boi ler makers, and students. 
By Emory Ed wards, M_ E. I llustrated 
by seventy-seven ellgravings. Phi la
del ph ia : Henry Carey .Baird & Co. 
ind ustrial publishers, booksel lers all d 
importers, No. 8 i O  Walnut S t reet. 

London : Sampson Low, Marston, 
Searle & Rivington , Li mited, St. 
Dunstan's House, Fetter Lane, Fleet 
St. 18:8. Pp. xxi, 419. Price $2.50. 

BoIler construction, the theory of the steam engine. 
economy in combustion of fuel. are all treated of in 
this work. In the detaile of engineering practice the 
proportions of slide valves and ports, valve motions. 
slide valve setting, and the gen�ral proportions of cn· 
gines and boilers are carefully conSIdered. The United 
States regulations for steam boilers are given. and rules 
for calculating the sizes of compound engine cylinders 
for given horse power and logarithmic methods for 
finding the mean steam pressure follow. Special forms 
of engines are then considered, such as the Trenton 
steam engine, thp. improved Corliss engine, the Green 
automatic cut-off engine. and agricultural engines. 
Steam yachts and launches receive due attention, and 
in the appendix practical directions for boiler felting, 
counteracting foaming in boilers, polishing metals, 
belting, etc., are given in detail. The 77 engravings 
illustrate excellently the topics of the text, and a very 
full index completes the work. 

GRA SSES OF NORTH AMERICA, FOR 
FARMERS AND STUDENTS. By W. 
J. Beal, M.A •• M Sc. , Ph . D. Published 
and copyrighted by the author. P. 
O. Agricu!tural Col lege, Mich. 1887. 
Lansing. Pp. xiii, 457. Price $2. 50. 

In this work the subject of grasses is elaborately 
treated. The structure, form, and development of the 
family are described, and then a chapter follows which 
I! devoted to the much discussed su hj�ct of tbe power 
of motion in plants. After some chapters on p lant 
growth and methods of classifying, collecting, and 
studying grasses, the subjects of lands for grazing and 
�rasses for cultivation are treated at considerable 
length. Over thirty varieties of grasses are described 
in detail. Early attempts to caltivate grasses, methods 
of testing seeds, preparation of the soil, the care of 
gra88 lands when once under cultivation. bow to make 
hay, improvement of p resent grasses and the search 
for better ones, are the subjects next spoken of. De
parting from tbe strict subject of the work, the pulse 
family, including the c lover, the vetch, and other legn
minosre, are spoken of in a special chapter. Then the 
enemies of grasses and clovers, including animals and 

insects, are given a chapter, while a final chapter IS de-

© 1888 SCIENTIFIC AMERICAN, INC.
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voted to tbe fungI of forage plants. Several pages are 
devoted to tbe bibliograpby of the subject, 175 cuts are 
contained In the tllxt, while an udequate index termin· 
ates tbe work. 

ECLECTIC PHYSICAL GEOGRAPHY. By 
Russell Hin wan. Cincinnati and New 
York : Van Antwerp, Bragg & Co. 
Pp. vi, 382. Price $1. 

The general subjects of pbysical geography, the eartb, 
the atmosphere, the sea, the land. weather and climate, 
the various forms of l ife and its distribution. are well 
treated in this little work. It is illustrated by maps. 
charts. and geueral i l lustrations, amountillg to 149. and 
presents a very attractive appearance. It is designed 
largely for educational purposes. hut can be read with 
henefit by many long out of school. as giving an ab
stract of the present treatment of this subject. It is 
supplied with an index. 

STUDIES IN CRITICISM. By Florence 
Trail. New York : Worthington 
Cowpany, 747 B road way. Pp. <!:.!8. 

Onr limitati ons do not permit us to give any idea of 
thi� work. Literatnre, rel igion, genius, morality, and 
art Are all treated in it. It displays great merit. and 
oue of our ohjects in saying so l i ttle about it is that 
no adequate notice can be contamed in anytbing like 
tbe space at our disposal. 

ENTOMOLOGY FOR BEGINNERS, FOR THE 
USE OF YOUNG FOLKS, FRUIT 
GROWKRS, FARMERS, AND GARDEN' 
E RS. By A. S. Packard, M. D. , Ph.D. 
New York : Henry Holt & Com. 
pany. ltl88. Pp. xvi, 367. 

This work, althougb tbe title states it to be for "young 
lo1ks. frUIt growers," etc. , is really, 80 far as the limits 
of its size permit. a ful i tre.atise on general entomology. 
The structnre of insects. their actions, lind tbe per· 
formance of

' tbe l(eneral functions of life arp gIven 
elaborately, tOj1;ether with tbeir j1;rowtb and metamor· 
phosis. Their classification follows, being preceded by 
a synopsis and tabular view of tbe orders. Insect arcbi· 
tecture and the insects injurIous and beneficial to agri· 
culture are next spoken 01 . A large portion of tbe 
work. including about one bundred pages. is devoted to 
directions for collecting, preserving and rearing insects, 
their dissection, and to the cntting and mounting of 
sections. This represents a somewhat neglected sub. 
ject, for a treatise on which a demand has long existed. 
The entomologist's library is systematically treated. 
tbe bibliography beiug divided into classes. A glossary 
and index close tbe work, wbicb is illustrated by nearly 
aoo cuts. 

HINTS TO CORRESPONDENTS. 
Name. a n d  A d d re •• mnst accompany all letters. 

or no attention will be paid thereto. This is for our 
information. and not for llUblication. 

Refere .... e. to former articles or an�wers sbonld 
give date of paper and page or nnmber of question. 

I n q  u l rle" not answered In reasonable time sbonld 
be repeated; correspondents will bear in mind that 
some an.wers reqnire not. a little research, and, 
thongh we endeavor to reply to all, eitber by letter 
or in this department, each must take his tnrn. 

Special W rUCe .. I .. formallo .. on matters of 
personal rather than general interest cannot be 
expected withont remuneration. 

Sclen li lic Amerl .. a .. S U I'pleme .. '. r<:ferred 
to may be had at tbe ollice. Price 10 cents each. 

Book. referred to promptly supplied on receipt of 
prIce. 

Minera i "  sent for examination sbould be distinctly 
marked or labeled . 

(1) E. J. B.-Powers & Weightman, 
of Philadelphia, are tbe only makers of q uinine in 
quautity in this country. and are probably tbe largest 
manufacturexs in the world . 

(2) M. L. W. asks : Whether a driven 
well (small iron tube), with a force pump. can be used 
where you have to go down 40 feet for water? A. As 
ordinarily constructed. it conld not. By digginl( down 
8t tbe surface so as to have your pump cyliuder fifteen 
feet from tbe surface, water could b� pumped from it. 

(3) E. H. B.-To bleach ivory handles 
of steel tools, protect tbe steel with a coat of wax or 
paraffin , and set the haudles iu a solution of chloride 
of l ime 1 part. wllter 4 parts, for a day, more or less. 
then waRh tbe band ies with clean wann water. wipe 
aud dry. If satisfactory, warm the metal part and 
wipe off tbe wax or paraffin. Another way is to dip 
the bandle in a saturated solution of alum in water for 
from 1 to 3 bours. wash. wipe, and dry. If the bandies 
are not very dark, tbe latter way is preferable. For 
polisbing tbe steel points, use putty powder (oxide 
of tin) on a bnff wbeel wet with alcobol. Tbis will not 
stain tbe bandies. 

(4) A. S. M. asks how to restore daguer. 
reotypes. A. Daguerreotypes do not fade, but become 
stained if mucb exposed to air and dampness. Pronably 
yours are .tained. To clean daguerreotypes accordmg 
to P. C. Duchocbois, take bold of tbe dagnerreotype 
wilb pinchers by one corner. and, kpeplng the plate 
level, cover it witb a sol ution of potassium cyanide 
(one part to twenty·five of water), and if the pictnrp. be 
mucb stained, beaUt moderately witb an alcohol lamp 
for fifteen or twenty seconds, when tbe solntion is 
tbrown off and tbe plate rinsed. 'l'his done. lIow tbe 
plate witb clear water. beat it as before. aud bolding it 
tben almost vertically, dry it ; In commencing, beat it 
at one of tbe upper comers and dry the waler by blow. 
ing upon It toward the opposite corner. The wbole op· 
eratlon shonld be quicklV done, and tbe plate not too 
strongly beated. especially wben covered with cyanide, 
otberwise tbe image mlgbt be ohliterated. The 
dagnerreotypes may be dnsted witb a fine CAmel's hair 
brnsh. bnt not toucbed with tbe finge.,. nor rnbbed with 
any hard material. Tbey are very easily scratcbed. 
Tbey may be copied in the camera, but every precau. 

Jtitutiii t �mtritJu. 
tion sbonld be made to have every object In front of 
tbe dal(11erreotype covered with black to avoid reo 
lIections. The camera box and tripod, as well as the lens 
tnbe, should be protected witb a black cloth. 

(5) M. H. F. asks for a formula of a 
bydrokinone developer : 

No. 1. 
Water . . . . . . . . . . . . . . . . . , .  ' "  . . . . . . . . . . .  10 oz. 
Sulphite sodium crystals chem. p�re . . .  2 oz. 
Hydrokinone. . .  • . . • .  . . . .  . . . . . .  . . .  . . . . . .  1 oz. 

Dissolve in tbe ord.,r named. using, t1 possible, dis. 
tilled water. This solution should be kept in a yellow 
bottle or in a dark place. It will retain its strengtb for 
a year or more. 

No. 2. 
Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 10 oz. 
Carbonate of potasb. . . . . . .  . . . . . . . . . . . .  2 oz. 
.Carbonate of soda . . . . . . . . . . . . . . . . . . . . . . .  1 oz. 

Tbe weigbts are haset! on 437 grains to tbe ounce. 
Put In tbe graduate two dracbms of No. 1 and one and 
a balf dracbms of No. 2. then fill up to three ounces 
with water. If tbe developer works too slowly, add one 
dracbm additional of No. 2. Tbls will develop several 
plates in succedsion. When t.hrougb, pour the developer 
into a separate bottle. filtering it tbrougb cotton. and 
preserve for use on future plates, adding a lit.tle fresb 
developer t.o it. 

(6) J. R.-For oxidizing silver. Dip the 
clean silver article in a solution of snlpbide of potassium 
(l iver of sulpbur). 2 drachms to a pint of water. Heat 
tbis solution to a temperature of 175Q Fah. Immerse 
for a few seconds only. Wben tbe article becomes 
blue black. For a velvet black. dip the article. 
prev ious to oxidizing, In a solution of mercurons 
nitrate and water and rinse. Then dip ill tbe suI· 
pbide solution as above. For a brown shade. oxidize in 
tbe potassinm sulpbide as above, tben dip in a liquid 
composed of 10 parts blue vitriol and 5 parts salam. 
moniac to 100 parts viuegar. After oxidation brusb witb 
a scratch brusb very lie:btly, to brigbten and variegate 
tbe surface. For otber methods and furtber detail_, 
see " Tecbuo-Cbemlcal Receipt Book," wblcb we can 
fnrnish for $2. 

(7) A. C. W. asks : Whether there is or 
is not a tbeory explainiug the elliptical orbIts of tbe 
planets. A. You will find articles in SCIENTIFIC 
AMERICAN · SUPPLEMENT, Nos. 226, 267. 573, on planets, 
tbeir orbits, and tbeory of formation. Also see 
. .  Newcomb's Popular Astronomy," wblch we can mail 
for $2.50. 

(8) F. B. S, writes : I have made a small 
furnace for melting cast Iron on tbe forge to blow with 
the bellows, and bave bad no trouble wbatever in melt
ing tbe iron. Can melt 20 lb. in 20 minutes, and it takes 
about 20 minutes to get tbe fnrnace bot. I bave suc· 
ceeded easily in making small, light castings, but can· 
not make a tbick, cbunky castine: like a PORt maul or a 
dnmb bell without leaving a Slink bole in the npper 
side. The mould fills up all right., but sinks down 
afterward. I .n8e all scrap iron, and swing the fur:nace 
off by a crane, and ponr directly from furnace into 
mould. Can you suggest a remedy Y I am a long way 
from any foundry. A. Make what fonndry men call a 
riser at tbe bighest points in tbe lIask. to carry off air 
quickly and allow a surplus of metal to flow up, and 
from wbich the shrinkage takes metal to fill. It Is 
made like tbe gate or sprue tbat yon pour Into. For a 
dumb bell yon sbould have two, about !ij in. diameter. 
Possibly yon do not bave tbe cope or top part of tbe 
lIask deep enougb to give pressure to tbe metal. Tbe 
mO:lth of tbe gate should be 3 or 4 Incbes above the top 
of tbe pattern. You will gain much valuable informa· 
tion from " American Fonndry Practice," by West, 
wbich we can mail for $2.50. 

(9) S. L. P.-You cannot anneal wire 
practically and satisfactorily by electrIcity. Tbe cbeap 
est way is to anneal the whole bundle in an oven or 
muffie at a very low red beat, 80 as not to bum the 
out.ide layers, as is done at the wire works. If the 
wire is very small, passing it tbrougb a red bot mnffie 
or iron pipe from tbe reel. or tbe lIame of a series of 
lIat wick lamps. would accomplisb your pnrpose. Tbe 
new lead plating is called kalamein. It is the tinning 
prOCe"8, with a mixture of lead and tin, or solder ; abont 
2 parts lead to 1 part tin. 

( 1 0) L. R. D. - Lightning rods well 
gronnded are a protection. Ground bone is applied 
directly to tbe soil. being sown broadcast like gra.s 
seed. 500 t.o 1.000 lb. per acre may be used. Sometimes 
it is mixed with wood ashes, 15 to 30 busbels of the 
latter being applied per acre. 

(11) E. M. C. asks : Is there any rule or 
table printed by wbich I can calculate the size of wire 
for the field magnets and armature of a dynamo to 
properly run a lamp or set of lamps 4.\l volts 1'3 

amperes 16 C. P. A. We refer Y OIl for gpneral point. 
of dynamo construction to Silvanus Tbompson's 
Dynamo·Electric Macbinery, $5. Tbe subject of dy· 
namo constrnction still has to be treated empirically. 
no final formula baving been dednced. 

(12) J. S. J. writes : I see in SCIENTIFIC 
AMERICAN of September 1 an article on vegetable wax. 
Can yon state in YOllr corrpspondence column wbat 
color tbe wax is, and the price in tbis conntry? A. 
Vegetable waxes resemble beeswax. but are rather 
ligbter in color. Tbere are many kinds. Japan wax 
sells for 25 cents a ponnd. 

(13) G. L. asks (1) for a method of pre. 
paring cider. so it will remain sweet. A. Dip a ltick In 
melted sulpbur, set it  on lire and bold in a balf filled 
barre l ;  t.ben agitate it and complete filling. 2. A fur· 
niture polish. suitable for bard oil finisb. A. Melt 
beeswax and add tnrpentine nntil It possesses tbe con· 
sist.ency of boney on cooUn".. Apply with a rag. and 
plenty o{ rubbing. 

(14) M: J. S, writes : Works on chemistry 
state that: It bas. been estimated .tbat " liter of bydro. 
gen or any olber gas· contains lO." molecules. PI,;ase 
tell me 00" tbe above is shown or wbere I can lind tbe 
Information. A. Yon \VIII dnd the snbject treated in 
tbe appendix to Thompson & Tait'. Pbysics. Also In 
tbe article " Atoms," by J. Clerk.Maxwell, Iii the En� 

cylopredia Britannica, 9tb edition. Tbe size is de.duced 
from tbe electric relations of zinc and copper, from 
tbe thickness of soap bubble films, and from tbe vari· 
ations from Boyle's law shown by gases. 

. (15) G. W. O. asks for the process of re
fining tin and lead, as be has to make a qnantlty of 
solder in bis business. A. You probably melt your 
metals at too blgb a temperature. Keep the beat low 
and spread some powdered cbarcoal over tbe surface. 

(16) L. S, asks : What is the most simple, 
economical and practical way of opaqueing tbe back· 
grounds on negatives ot furniture so as give prints 
sbowing only tbe object on tbe clear paperY A. W., 
bave @nccessfu lly opaqued nee:atJves witb a brusb. using 
Gibon's specially prepared opaque, wbicb can be bad 
from dealers in pbotograpbic materials. It dries 
quickly and lIows readily from a very fine camel's hair 
brush. To get a wbite background when making tbe 
pbotograpb, cover tbe wall and lloor witb white @beets, 
calcimined witb lime. then use a magnesinm lIash light 
to illuminate the sbadows. In this way tbe fnrniture 
will appear clear cut as desired. and it is much easier 
tban nsing opaque. Also use plates with creamy thick 
films and of ordinary sensitiveness. 

(17) J. S. asks for a corn plaster such as 
are sold in drug store.. A. Spread common adbesive 
plaster upon buckskin , cut. into disk. and punch circular 
boles in eacb. For plaster UBe 1 part isine:las., water 
10 parts. tincture of benzoin 2 parts, apply in one or 
more coats, allowing it to dry betweeu applications. 

TO IlfVENTORS. 

An experience of forty ye ...... .. nd the preparation of 
more than one hundred thousand application. for pa
tents .. t home and abroad. enable us to understand the 
laws and, practice on botb continents._and to PQssess un .. 
equaled facllltle. for procuring p .. tents everywhere. A 
• ynop.i. of the patent la ... of the United States and all 
forell1n countries may be had on application. and persons 
contemplating the securing of p .. tent •• either at home or 
abroad, are Invited to write to this otllce for prices. 
which are low. In aooordance with the Ume. and our ex· 
ten.lve facllItle. for tonductlng the Buslne... Addre •• 
M UNN &: CO .. otllce SCIENTIFIC AMBRICAN. 861 Broad. 
.. ay. New York. 

INDEX OF INVENTIONS 
For which Leiter. Patent of" the 

Votted State. were Granted 

September 25, 1888, 
AND EACH DEARING THAT DATE. 

lSee note at end of list about co� of these patents.] 

Air feeder. C. A. Klotz . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . .  300.129 
Alarm. See Fire alarm. Rail .... y alarm. 
Alloyo. obtaining manp;ane.e, O. M. Thowle •• • • . . .  88\1.910 
Anlm .. 1 trap, W. C. Hooker . . . . . . . . . . . . . . . . . . . . . . . . ;Joo,021 
Armatu:e, dynamo, Meyers & Coward . • • • • . • • • . . . . .  38.1,89-1 
Axle box for carrill/le., M. Gulet . . . . . . . . . . . . . . . . . . . . d&9,!l63 
Axle lubricator. W. C. Jo.lln . . . . . . . . . . . . . . . . . . . . . . . . 389.929 
Axle skein, Vulton &: Viele . . . . . . . . . . . . . . . . . . . . . . . . .  300,121 
Bait spoon. H. Loftle. . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . .  300.028 
B .. nd cutter and feeder, combined. J. N. 

Schmeltzer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  389,861 
Barber's chllir. adjustable, E. Bernlnp;bau . . . . . . . . . 3:10,059 
Bllrometer. or otber Instrument., Indicating 

mecbanl.m for, I. Jo.epb . . . . . . . . . . . . . . . . . . . . . . . 389.967 
Battery. !'lee Secondary battery. 
Blndlnp; .trap. J. W. Man.fleld . . . . . . . . . . . . . . . . . . . . .  389.�1 
Bleachlnp; IIber. Smith & Nicolle . . . . . . . . . . . . . . . . . . . .  389.9« 
Bleaching wax. R. M. Perrine . . . . . .  ' "  . . . . . . . . . . . . . .  389,898 
Block. See Building block. 
Board. See Center board. Ironing board. 
Boat. See I,(fe boat. 
Boller. See Steam boiler. Tubular boiler, 
BoUer • •  1 .  r,eil'htham . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 389.969 
BoUer tube cleaner. N. Blanchard . . . . . . . . . . . . . . . . . . 300.060 
Book leveler. W. M. Kinnard . . . . . . . . . ... . . . . . . . . . . .  ;JB9.891 
Book. receipt and record. H. Loewen bach . . . . . . . . .  300,087 
Book rest, A. R. Byrklt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  389,962 
Books. binding clamp for receipt. Noel & Maurer. 389.896 
Bottle. J. Canan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 389.958 
Bottles. capsule for, C. Che.wrlght . . . . . . . . . . . . .. . . . .  389,954 
Box. See Axle box. �'ruit box. Letter box. 

Watch movement box. 
Brake. See Vehicle brake. 
Brick machine, R. A. Willett . . . . . . . . . . . . . . . . . . . . . . .  3OO,IlO 
Brid"e. S. A. Buchanan . . . . . . . . . . . . . . . . . . . . . . .  . . . .  389,951 
Brld"e. draw. R. A. Sa .. yler . . . . . . . . . . . . . . . . . . . . . . . .  389.9!10 
Broom or brush bridle, R. E. Copson . . . . . . . . . . . . ... . 390.00b 
Brnsh. flesb. E. M. Ryan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.40.1'2 
Bu�kle or clasp fQr su.penders, etc., P. �'rantzen .. 369.9&J 
Bulldlnll block or brick, hollow. J. r,ee . . . . . . . . . . . . .  300.175 
Bulldlnll" w .. terproof .tructure In, F. T. Whalen. 389.91. 
Bn .. IlY toP. L. E. Duvall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 389.9.�7 
Bnoy. W. C. Whittle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  390.050 
Burner. See Gas burner. Lamp burner. 
Button making machine. Ellery &: Veazie . . . . . . . . . . 390.118 
Can hendlng macblne, �'. M. Leavitt . . . . . . . . . . . . . . . . 3oo,086 
Can opener. D. H. K ing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . aoo,025 
Cant hook. toe ring for. A. Sanford . . . . . . . . . . . . . . . .  389.9H 
C .. r coupl l nll, W. Bunch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . S90,156 
Car coupllnll. F. M. Rarlden . . . . . . . . . . . . . . . . . . . . . . . . .  300.095 
Car couplinll. J. T. WiI.on . . . . . . . . . . . . . . . . . . . . . . . . . .  300.195 
Car p;ate. fold in ... G. E. Adam . . . . . . . . . . . . . � . . . . . . . . .  889.867 
Car heaters. protector for. J. A. Miller .. . . . . . . . . . . . 390.182 
Car .prinll. N. H. Davis . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  300,069 
Car warmer, street, G. A. BeRch . . • • • • . . . . • • • • • . . • . .  390,154-
Cars. metallic platform for rail .. ay, B. J. La 

Motbe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 300.026 
Cars. safety brake for cable. A. Neubnrger . . . . . . . .  3&9,895 
Car •• • take and socket lor Oat. T. J. Vaughan .. . . . .  il!I9.991 
Carburetor. Ruckle & Wolters . . . . . . . . . . . . . . . . . . . . . . .  soo.037 
Card flat., electric te.tlng device for, E. T .. ee· 

d .. le . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 300.101 
Cardlnll macblne.,. el ectric testlnll device for, J. 

Bullough . . . . . . . . . . . . . . . . . . . .  . ,  . . . . . . . . . . . .... . ... ... . !I'l().ll� 
Carriage warmer and ventilator, G. A. Beacb . . . . . . 3OO.L1:I 
Carrlalle8, making bOdy loops for, S. E. BrO .. I1 . . • •  300.112 
Carrier. ·See Trace carrier. 
Carttldlle loadlnp; machlDe� J . M�rts . . . . . . . . . . . . . . . . 389,936 
Cartrldve .hell, G. W. Jackson . . . . . . . . . . . . . . . . . . . . . 300.082 
Case. See Cheek or card case. Plano case. 

T"lIet case. 
Catheter. J. E. Lee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 390.17'1 
CeDterboard tor vessels. B. J. Davy . . . . . . . . . . . . . . . . 300.0'10 

�35 
Chain link., manuf .. cture of tubular covering. 

for. J. G • . Ward . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 889.993 
Chair. See " .. rber's chair. Recllnlnll cbalr. 
Check or card case. A. M. Clark . . . . . . . . . . . . . . . . .. . . .  369,813 
Chopper. See Cotton chopper • 
Churn. J. M. &: O. A. Crandell . . . . . . . . . . . . . . . . . . . . .. . .  889.814 
Cigar cutter, F. C. MUler . . . . . . . . . . . . . . . .  , . . . . . . . . . . .  390.1:14 
Cigar macblne, C. L. Driefer . . . . . . . . . . . . . . . . . . . . . . . . . 390.100 
Cigar making machine, C. L. Drlefer . . . . . . . . . . .. . . . . 389,966· 
Cigar wrapper •• machine for cuttinlC. O. Hammer' 

stein . . . . . . . . . . . . . . . . . . . . . . • . . • . • . . . . . . • . . . . . • • • • . . •  390.167 
Cigar wrapping and IInlshlng machine. C. L. 

Drlerer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  889;95;' 
Cigarette. H. F. Riedel . . . . . . . . . . . .. . . .. . . . .. . . . . . . .  38.�.9'06 
Cigarettes with tobacco wrapper., manufacturing. 

H. F. Rledel . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 389,1115 
Clamp. See Floor clamp. 
Cle .. ner. See Boiler tnbe cleaner • .  
Clevls,.plow, J. D. Binford . . . . . . . . . . . . . . . . . . . . . . . . . . .  311),999 
Clock key, A. M. Lane. . . .  . . . . . . . . . . . .  . . . . . .  . . . . . . . .  889,931 
Cloth cuttlna apparatus. A. Warth . . . . . . . . . . . .. . . . .  300.106 
CI'lthe. drier, J. H. Evans . . . . . . . . . . . . . . . . . . . . . . . . .. . .  900.120 
Clutch for worklnll drUls, automatic friction. G. 

D. A nderson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 889,99'1 
Clutch. "plral friction, L. W. Lombard . . . . . . . . . . . . 39...tn!I 
Colfee will. E. H. &: C. Morga •. . . . . . . . . . . . . • .  300,184. 300.185 
Cork. extractor, �. M. Devore . . • . . . . . . . . . . . . . . . • • . .  �,I59 
Cork extractor. C. &: E. H. Morgan . . . . . . . . . . . . . . . . .  300.183 
Corn drill. M. D. Rude . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  S8!1.OO7 
Corset, E. Glass . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 390.162 
Cor.et. J. E. Wood . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  . . . . . 38!l.948 
Cotton. chopper, E. J. Scbuman . . . . . . . . . . . . . . .. . . . .  889.942 
Coupling. See Car CO\lJ>lInlC. Thill coupHng. 
Crutch atta<.'Dment. W. J. Donald . . . . . . . . . . . . . . . . . .  390.011 
Culf holder. C. F. Perry. . . . . . . . . . . . . . . . . . . . .  . . . . . . . .  381).973 
Cultivator. S. B. Cnnninllham . . . . . . . . . . . . . . . . . . . . . . 300.007 
Cultivator aud harrow, combined. J. P. 1Iowe. . . .  300,126 
Curtalu att .. chment. window. Searle. & Cald .. ell ..  889.982 
Cutter. See Band cutter. Cigar cutter. Paper 

cutter. Tobacco cutter. Wall paper cutter. 
Date Indi"ator, H' J. Melxell . . . . . . . . . . . . . . . . . . . . . .. . 389.972 
Dlllller. See Potato dillger. 
Door .ecurer, A. J. Longenecker . . . . . . . . . . . . . . . . . . .  300.180 
Draullht r8lfulator. E. T. Van·_., . . . . .. . ... _ • .J89,!113 
Drier. See Clotbe. drier • 
Drill. See Corn drill. Ratcbet drill. 
Dnlllng machine. center. A. Whitney . . . . . . . . . . . . .  390.108 
Orum. heating, C. J. & J. P. Evan . . . . . . . . . . . . .. . . . .  890.119 
Du.t collector, C. N. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . 300.100 
Du.t pan. G. A. W. Calle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . b8!l.921 
Dynamometrlcal l1overnor. Hurdle &: Steiger . . . . . . :J8\l.9.8 
Eaves troullh hanger. G. A. Green . . . . . . . . . . . . . . . . .  890. 122 
Electric curreot Indicator. P. B. Delany . . . . . . . . . . .  300.115 
ElectriC currents, registering meter for. J. D. 

BI.hop . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 389.810 
Electric enerllY, system for the di.trlbutlon of. 

G. &: A. Pfannkucbe . . . . . . . . .. . . . . . . . . : . . . . . . . . . . . .  31'9.974 
Electric machine. dynamo. Mather &: Hopkinson. 390.100 
Electric motor. P. Diehl .  . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  389.816 
ElectriC storage .ystem. W. H. McDonald . . .. . . . . .  389.935 
Electric wire. and street railways. elevated 

framework and snpport for, L. W. BroWll . • . . • •  300.001 
Electrical conductor and insulating conduit. R. 

F. Silliman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  889.943 
Elevator, C. W. Baldwin . . . . . . . . . . . . . . . . . . . . . . . . . . . . 300.053 
Elevator. C. R. Otis. . .  . . . . . . . . . . . . . . . . . . . . . . . .. . .. . .  3OO.O:� 
Elevator safety device. fl. W. Baldwin . . . . . . . . .. . . . . 300.002 
Elevator .afety device. C. R. Otl . . . . . . . . . . . . . . . . . . . .  300.082 
Embossing machine. J. M. Baker . . . . . . . . . . . . . . . ... . . 389,949 
Enlllne. See Motor eniline. Rotary engine. 
Engine •• eros. head for steam. F. Robb . . . . . . . . . . . .  889.978 
Englnes, lgnltlnp; apparatus for Mas or oil motor. 

N. A. Otto. . . .  . . . . . . . . . . . . . . . . . . . . .  . . . . . . . .  . . .. . . .  300.092 
Extractor. See Cork extractor. 
FannlDll mill. J. C. RI •• er . . . . . . . . . . . . . . . . . . . . . . . . . . . . ss.q.9'I'I 
Farm p;ate. J. P. lrwin . . . . .  . . . . . . . . . . . . . . . .. . . . .  . . . .  300.127 
Feed water heater. coil. Pratt &: Wainwright . . . . . .  889.!JOO 
�'elt good., device for hardenlcg, J. &: D. Pende .... 

gast. . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  300.094 
�'ence. B. F. Newcomb . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  300.186 
Fence tightener. Wire, E. Warner . . . . . .  : .. . . . . . . . . . .  300.046 
Fender and andiron. T. Hipwell . .  . . .. . . . . . . . . . . .. . . . 300.020 
Fifth wheel. E. Storm' " . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  390.042 
File. bill and letter. P. Meyer . . . . . . . . . . . . . . . . .. . . . . . .  3'1O.1:�) 
�'Ue cuttlnl/ machine. J. F. �'rench . . . . . . . . . . . . . . . . . . 3OO.075 
Fitter. oil. L. C. Atwood . . . . . . . . . . . . . . . . . . . . . . . . . . . .  300,149 
Fire alarm. C. H. Shaffer . . . . . . . . . . . . . . . . . . . . . . . . . . . .  300,192 
Fire extlngui.ber for the stove. of railway cars, 

D. R. Galeh.r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  389.924 
Fireplace and damper. S. Shaw . . . . . . . . . . . . . . . . . . . . . . 390,040 
Fire screen. �'. Rudolph . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  3OO.HO 
Floor clamp, C. W. Boettner . . . . . . . . . . . . . . . . . . .. . . . .  889.919 
�'olding table. A. B. Jone . . . . . . . . . . . . . . . . . . . . .... . . . . .  300.1'13 
�'rume. See Window frame. 
Fruit box. R. E. Morey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  300.136 
Fruit Ilatherer, F. A. Hall . . . . . . . . . . . . . . . . . . . . . . . ... . .  Soo.l66 
Fruit gatht'rer. W. Wat.on . . . . . . . . . . . . . . . . . . . . . . . . . .  3oo.1oo 
Fuel. apparatus for burning liquid, C. Qvam. 

.Irom . . . . . . . • . . . . . . . . . . • • . . . . . . • • . . . . • • • • . . .  " . . .  . .  300.086 
Furnace. See Hot air furnace. 
Galvanometer. t. W. Chisholm . . . . . . . . . . . . . . . . . . . . .  300,06'1 
Garment .tay. E. K. Warren . . . . . . . . . . . . . . . . . . . . . . . .  889.993 
Garment supporter. J. H. Bennett . . . . . . . . . .. . . . . . . .  88!l.�Uf 
Gas burner. atmo.pherlc, H. J. Bell . . . . . . . . . . . . . . 890.065-
Gas burner, incandescent, H. J. Bell . ;;  . . • . . • • . . • • • • .. 390,056 
Gas governor or pressure reaulator, W. H. Brad" _ 

ley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  soo.o& 
Gas Incande.cents. manufacture of. H. J. Bell . . . . 300.05'1 
Gate. See Car gate. Farm gate. 
Gate, W. P. Elliott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  · .. . .  300,0'1' 
Gate, D. E. Helton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3OO.1U 
Gearin ... F. H. Rlcbards . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . 300.097 
G rader, road, � .. Baldwin . . . . . . . . . . . . ... . . . . . . , ... . . .  390,150 
G rain separator. A. C. Newton . . . . . . . . . . . . . . . . . . . . . S89.987 
G rate, C. Sabler . . . . . . . . . . . . . . . . . . . . . . . . . . ; . . . . . . . . . . . .  300,191 
Guard. See Keyhole guard. Snow guard. 
Gun, automatic machine. B. Burton . . . . . . . . . . . . . . .  300.11.' 
Gun, magR.zine, J. Schulhof . . . . . . . . . . . . . . . . • • • . • • . .  0 '  390.� 
Hanger. See Eaves troullh banl1er. 
Harness trimming, D. J. Reaan . . . . . . . . . . . . . . . . .. . . . . s90t� 
Harrow and pulverizer. Spitler & Plnllle . . . . . . . . . • •  38!l.985 
Harrow. rotary. T. C. Cook . . . . . .. : .. . . . . . . . . . . . . . . . .. .  , SOO.IXK 
Harrow tooth, J. Brinkerholf . . . . . . . . . . . . . . . . . . . . . . .. 300.065 
Harvester. W. Rus.ell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 300.141 
Harvester Illatform •• carrier for. M. Dew . . . . . . . . . . 3oo.010 
Harvestel'. self'binding, Pitkin &: Steward . . . .. . . . . 1l8IJ.9:19 
1Iat conformator and stretcher. combined, H. 

Lyons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . 8!IO,1'13 
H .. t .weat band, J. W. Go.llng . .  . . . . . . . . . .  ; . . . . . .  389.962 
Hay loader. G. T,. McNutt . . . . . . . . . . . . . . . . . . . . . . . . .. . .  390.090 
Head rest, H. H. Parkblll . . . . . . . . . . . . . . . . . . . . . . . . . . . .  389.938 
Heater. See Feed water heater. Hot air and hot 

water heater. 
Heating apPIl.atus, C. T •. J obns et iii . . . . . . . . . . . . . . . .  800.172 
.Heatlng device, W. Vo .. el . . . . . . . . . . . . . . . ;· . . . . . . . . .. . . . '190.191 
Heel filing machine. A. K. Washburn . . . . . . . . . . . . . . . 389.� 
Hinge. sprlnll, W. H. Beath . . . . . . . . . . . . . . . . . . . . . . . . . 3OO,MO 
Holder; See Cuff holder. Napkin bolder. Paper 

holder. Paper roll holder. Rein holder. Sash 
holder. Stovepipe and collar holder. Weather
board holder. 

Hot alr and ho� water heater. combined. D. S. iUcbardson . : . . . . . . . .  ,,1. . . . . . . . . . . . . . . . . . . . . . . . .  soo.oaI 
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Hot air fornace. C. H. White . . . . . . . . . . . . . . . . . . . . . . . .  390.107 Sl<ate. J. P. Becker. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . N . .  889,008 
Hydrauhc. motor. N. IlL Harris . . . . . . . . . . . . . . . . . . . . . .  8110.077 Sled. K. Wenzel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8110,001 
Ice cream freezer. H. C. Condon . . . . . . . . . . . . . . . ... . . . 890,IlO2 Sled. bob. T. G. Mandt . . . . . . . . . . . . . . . . . . . . . . . . . . . N . . 3\lO,O88 
Indlc .. tor. See Date Indicator. Electrlo current Slelgb. A. Berry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  889,869 

Indicator. Smoke con.umer. G. F. Tlnkbam . . . . . . . . . . . . . . . .... .  390, 1.93 
Injector. W. T. Messinger . . . . . . . . . . . . . . . . . . . . . . . . .. . . 390.081 Snow guard or fender. A. H. Bower . . . . . . . . . . . . . . 8110,061 
Ironlng· board. S. M. Brown . . . . . . . . . . . . . . . . . . . . . . . . . .  389.920 Soap receptacle. M. V. Koelsch . . . . . . . . . . . . . . . . ... . . .  389.930 
IronlDg macbine. J .  I. Mazoyer . . . . . . . . . . . . . . . . . . . . .  889.971 Soldering tool, C. L. Wagandt . . . . . . . . . . . . . . . . . . . . . . .  390.lNli 
Irrigating porposes. machinery for. B. D. Owen . . .  390.1116 Spark extinguisher and smoke porilier. T. W. 
J ail.  rotary. Pauly. Sr •• & Lilron . . . . . . . . . . . . . . . . . . . . .  390.0\13 Barnes . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  889.916 
K ey. See Clock key.. Spoke socket. G. W. Steele . . . . . . . . . . . . . . . . . . . . . . . . .  390.1U 
Keyhole guard. T. W. Dawes . . . . . . . . . . . . . . . . . . . . . . . . 890,1118 Spring. See Car sprlDl{. Vehicle sprlDl{. 
Knitti ng macbine. stralgbt. H. H. H umpbrey . . . • •  890,()23 Stam p. dating and canceling, L. J. H. Boyd . . . . . . . . 8110,155 
Lamp and .. ttacbments. electric Incandesoent. I. Stand. See Lamp stand. Wash stand. 

W. Heyslnger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  389,888 Staple letting implement, G. DelaKnean . . . . . . . .. . .  389.922 
Lamp burner. H. W. Hayden . . . . . . . . . . . . . . . . . . . . . .. . 390.0711 Steam boiler. B. T. COpel .. nd . . .. . . . . . . . . . . . . . . . . . . . .  sOO.MI. 
Lamp extlngul.ber, H. W. H .. yden . . . . . . . . . . . . . . . . .  890,078 Stone sawing maC'iiine. J. Peckover . . . . . . . . . . . . . . . .  8110,031 
Lamp stsnd. D. W. Granbery . . . . . . . . . . . . . . . . . . . . . . .  390.076 Stovepipe and COllar holder. A. J. Spicer . . . . . . . . . .  3811.984 
Lantern len •• C. A. DuhrlnlC . . . . . . . . . . . . . . . . . . . . . . . .  389.8.8 Stove polish. J. �'. Stearns . . . . . . . . . . . . . . . . . . . . . . . . . .  38II.1l86 
Latb fastener and stllfener. wire. M. W. Ham- Stove or furnace. C. L. R!dgway . . . . . . . . . . . . . . . . . . . .  3811.9()( 

mond . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  l!89.886 Stove or furnace. heating. C. L. Ridgway . . .  889.900. 889.903 
Letter box. D. I. Kckerson . . . . . . . . . . . . . . . . . . . . . . . . . .  390.072 Stove shelf. H . TersteJIge . . . . . . . . . . . . . . . . . . . . . . . . . . . .  389.946 
Life toat, H. '1'. W rigbt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . :i89.915 Strap. See BlndlDl{ .trap. 
LlllbtDlng Hash signal. S. Hawkridl{e . . . . . . . . . . . . . .  890.123 Straw stacker. F. K. Gilmore . . . . . . . . . . . . . . . . . . . . . . . .  890,016 
Liq uid In exchange for .. coin. apparatus for the Supporter. See Garment supporter. Table leaf 

deli very of a gi ven quantity of. H. Stollwerck. 889.909 supporter. 
Lock. See Nut lock. Turret lock. SUl'J{Ica1 splint. J. E. Lee . . . . . . . . . . . . . . . . . . . . . . . . . . . .  390.176 
Lubricator. See Axle lubricator. Switch operating attacbment. Tryner '" Glessner. 389.91.7 
Matcb making macblne. J. A. B .. ughman . . . . . . . . . .  389.900 Table. See Folding macblne. 
Mechanical motion. Dyer & Gr .. ham . . . . . . 389,879 to 889.88l , Table and cot. combined. �'. M. Tribbey . . . . . . . . .. . . 389.911 
Mm. See Colfee mill. �'annlng mill. '1'able leaf supporter. automatiC. J. L. UI.h . . . . . . . .  390.145 
Mmlng macbine. J. A. Grel{g . . . . . . . . . . . . . . . . . . . . . . . .  390.l6i Telegrapb y. S. D. Field . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 389,88:1 
Motor. See Klectrlc motor. Hydraulic motor. Telephone IIn ... s. angle hanger for mecbanlcal. R. 
Motor enl{ine worked by comb ustlble lras or vapor C. M. Bowles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  890.062 

and air. N. A. Otto . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 390.091 Telephonic. telegraphiC . ..  nd slgnallDl{ olrcuIt. E. 
Mower. J. W. I.atlmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  390.065 1 I. Bernheim . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  390.068 
Music bands. machine for perforating. J. Carpen- Thill COUpllDg. F. Hildreth . . . . . . . . . . . . . . . . . . . . . . . . . .  390.019 

tier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3811.872 Tbill coupling. J. Peters . . . . . . . . . . . . . . . . . . . . . . . _ . . . . 390.188 
Music boxes. safety devi ce for, G. J . J accard . . . . . .  890,fJ24 Tbrasber. traveling. Gnttan & Sblppee . . . . . . . . . . . .  38II.HI4 
MUSical Instrnments. PO!l! for .trinrred. H. C. Tobacco cutter .• pl lll{. Drayer '" Boykin . . . . . . . . . . . .  389.8i7 

Fitch . . .. . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  389.958 Tobacco pipe. S. H irschi . . . . . . . . . . . . . . . . . . . . . . . . . . . . . S8!1,889 
Nail macblne. wire. E. Fontaine . . . . . . . . . . . . . . . . . . . . 390.015 Toilet case. J .  A. McClelland . . . . . . . . . . . . . . . . . . . . . . . 390.1189 
Napkin bolder. J. W. Reed . . . . . . . . . . . . . . . . . . . . . . . . . . . 389,94u Toy bedstead. C • . B. Darley . . . . . . . . . . . . . . . . . . . . . .. , ... 890,(l!l8 
N� J. W_ner . . . . . . .. . . . . . . . . . . . . . . . . . . . . .. . .  390.1'6 Trace carrier. H. P. Jobn..,n . . . . . . . . . . . . . . . . . . . . . . . 880,890 
011 can taP. J .  H. Burroughs . . . . . . . . . . . . . . . . . . . . . . . . . 389.871 Trap. See Animal trap. 
Oller. lrlobe. E. McCormick . . . . . . . . . . . . . .. . . . . . . . . . . 390.U2 Trestle. exten.lon. Wallace '" Reese . . . . . . . . . . . .... . 390.100 
Ordnance. breecb-Ioadlng. W. T. Smith . . . . . . . . . . . . SBII.980 Trucks. journal bearing for car. M. G. Hubbard . . .  889.965 
Organ attacbment for organs or piano •• pedal Truss. J. R. Speer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 890,1':1 

reed. A. A llmuth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  890.051 Tubular boiler, B. McCerren . . . . . . . . . . . . . . . . . . . . . . . 389,8!r.l 
Paint. marine. K. A. W. Dahl.. . . . . . . .. . . . . . . . . . . . . . .  389,8'16 T urret lock, F. H. Richard . . . . . . . . . . . . . . . . . . . . . . . . . . .  390.190 
Paint 011. Titcomb & Peters . . . . . . . . . . . . . . . . . . . ... . . . . 38IIJH6 Valve device for bydraullc elevators. N. C. Bas-
Pan. See Dn.t pan. sett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '" . . . . . . . . . .  390.111 
Paper cutter, L. Ehrlich . . . . . . . . . . . . . . . . . . . . . . . ... . . . . 890.073 Veblcle brake, J. Des George . . . . . . . . . . . . . . . . . . . . . . . .  800. 1 1 6  
Paper cutter. toilet, H. H. Harrl.on . .. . . . . . . . . . . . . . .  8110.018 Veblcle runnlnlr Irear. Kopplin & Brennaa . . . . . . . . .  889.968 
Paper cutting macblne. Barth '" J.\et.e . . . . . . . . . . . .  890.161 Vebicle spring. G. W. Farrell . . . . . . . . . . . . . . . . . . . . .. . . 389.lt.I:l 
Paper holder and cutter. J .  Reynolds . . . . . . . . . . . . . .  390.189 Velocipede. J. HBI{BD . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  890.017 
Paper pa .... manufacturing. E. HUbbard . . . . . . . . . . 3&9.964 Velocipede. R. B. J ... mbert . . . . . . . . . . . . . . . . . . . . . . . . . . 890,174 
Paper roll bolder. II. S. f ... ne . . . . . . . . . . . . . . . . . . . . . . . S90,084 Ve l ltilating bulldmlls. system for. J. McCreery . . . . 890.O:lO 
Pavement. artillcl .. l. J. W. MacKnight . . . . . . . . . . . . .  389.982 W81l0n body. T. Tyson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  390.0'-1 
Pea sheller. Holllng.worth & Travers . . . . . . . . . . . . .  890,125 Wall paper cutter. C. T. Ridgely. . . . . . . . .  . . . . . . . . . .  389,901 
Pen. fountalu. T,. A .  Shattuck . . . . . . . . . . . . . . . . . . . .. . .  890.039 Wall protector. Robbin. & Broad . . . . . . . . . . . . . . . . . . 3811.979 
PenCils, safety tip for. J. M. Scholleld . . . . . . . . . . . . . .  390,O:l8 Wa.h .tand. Tolman '" Roberts . . . . . . . . . . . . . . . . . . . . .  389,990 

' Petrolenm, relining. C. F. Thumm . . . . . . . . . . . . . . . . . .  38,q.988 I Watch case •• ornamenting. J. Baynes . . . . . . . . . . . . . .  389.917 
Photogr .. pbic apparatu •• J . Baynes . . . . . . . . . . . .. . . . . 389.868 Watchmakets' lathes� gear .haplng attachment 
Piann case. uprlJibt.  C. C. Hudson . . . . . . . . . . . . . . . . . 890.100 for. E. Rivett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  389.905 
Pianoforte bridge. W. H. lver . . . . . . . . . . . . . . . . . . . . . .  389.966 Watch movement box. Gill '" Morningstar . . .. . . . . . .  890.1ll1 
PI:Iow. sbam. M. J. Steven.on . . . . . . . . . . . . . . . . . . . . .. . 389.!J81 Weatherboard holder and galll{e. Stanley & J one. 890.041 
Pipe. See Tobacco pipe. Wheel . See Fifth wbeel.  
Pipe thimble. E. Converse . . . . . . . . . . . . . . . . . . . . . . . . . .  390.00.1 Whlllletrees. trace fastening tor. J. Htither . . . . . . . 890,171 
Pipe wrench. D. R. Porter . . . . . . . . . . . . . . . . . . . ...  : . . . .  889,899 Windmill. A. R. '" G. B. Dempster . . . . . . . . . . . . . . . . . .  390.009 
Pipes. b u b  and splllot IlOupllDJr for sheet metal. J. Window frame. A. Severson . . . . . . . . . . . . . . . . . . . . . . .. 889,iI08 

C. B .. yles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  390.152 Window screen. T. W. Dowling . . . . . . . . . . . . . . . . . . . . .  890.117 
Planing mIWhlne, wood. J. F. Welcb . .. . . . . . . . . . . . . . .  890.047 Wood. macblne for bundling klndllnlr. L. Ziegler. 389.9116 
Plant puller. M, E. W b ite . . . . . . . . . . . . . . . . . . . . . . . . . . .  390,049 Wrench. See Pipe wrenoh. 
Plante.rs. attachment for check row corn. J. L. 

Brott .. • • • . . . . .. • . . . . . . . . •  " . . . . • • . . • . • . • •  " • • .  . • • • .  . .  390.066 
. Plantlng Implement, F. R. Griscom . . . . . . . . . . . . . . . . .  889.926 
Plastering. etc •• composition of matter for. J. 

Coy . . . . . . . . . . . . .  • . . . . . .  . . . .  . . . . .  . . . .  . . . . . . . .  . . . . .  . . .  390.15'l 
Pliers, A. A. Low . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 390.131 
Potato dhrger. H. Levarn . . . . . . . . . . . . . . . . . . . . . . . . . . .  389.9'/'0 
Poucb. manure, W. H. Boyd . . . . . . . . . . . . . . . . . . . . . . . . 890.000 
Preserving meat or fish. apparatus . for. J. L. 

Humaston . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  390.170 
Pres.. See Printing press. 
PrlntiDl{ fioor clotb •• . etc .. machinery for. J. 

Wrlgbt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  389.995 
Printing press. G. W. Prouty . . . . . . . . . . . . . . . . . . . . . . . . 390,139 
ProtectQr. See Wall protector. 
Pruning Im plement. F. A. Hall . . . . . . . . . . . . . . . .. . . . . .  890.166 
Puller. See Plant puller. 
Pulley. split. A. H. WBI{ner . . . . . . . . . . . . . . . . . . . . . . . . . . 390.102 
Pump. double-actlDl{ suction and force. M. Har-

rold . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  389.886 
Radiator, steam, T. C. Joy . . . . . . . . . . . . . . . . . . . . . . . . . . 890.128 
Rallw .. y. R. P. �·addl . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . SIIO.OIl 
R .. l l way .. larm. A. G I nllrhram . . . . . . . . . . . . . . . . . . . . .  890.011 
Rail way. cable. J. HartmllD. Jr. " . . . . . . . . . . . . . . . . . . .  $1.887 
Railway, c .. ble •. R. P. Wal.b . . . . . . . . . . . . . . . . . . . . . . . . .  890.104 
Railway cro •• lng .Ignal. D. G rant . . . . . . . . . . . . . . ... . . 390.188 
Railway device. traction. Pendleton & Tiers . . • •• •  390.187 
Railway swltcbes. devloe for opening and closlDJr, 

W. McCloskey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  890.181 
Ratchet drill. P. R. Erickson . . . . . . . . . . . . . . . . . . . . . . . .  890.01.1 
ReAming tool. S. Hi pkins. Jr . . . . . . . . . . . . . . . . . . . . . . .  390.080 
Receptacle for fabriCS. C. L. Eberhardt . • • • • • • . • . • •  300.012 
Reclining chair. C A. Hitchcock . . . . . . . . . . . . . . . . . . . .  389.926 
.Regulator. See Draught regulator. 
Rein holder. 11. A. Forward . . . . . . . . . . . . . . . . . . . . .. . . . .  389.959 
Be.plriltor. J. C. T.ock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 890.027 
Rotary cngine. llurdle & Stellrer . . . . . . . . . . . . . . . . . . . .  389.927 
Rotary engine. F. L. Voorbles . . . . . . . . . . . . . . . . . . . . .  890.0t4 
Rowing gear. TIPPY & Smith . . . . . . . . . . . . . . . . . . . . . . .  dSJ.989 
Sate. provision . T. G. Round . . . . . . . . . . . . . . . . . . . . . .. . .  :t8.1.906 
.Sash fastener. E. S. Hubbard . . . . . . . . . . . . . . . . . . . . . . . . 890,022 
Sash bolder. J. W. Cord . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  390.006 
Sasb. window. H. Maeurer . . . . . . . . . . . . . . . . . . . . . . . . . . .  800.179 
aaw machine. band. P. K ettenrln;r . . . . . . . . . . . .. . . . . .  390.013 
Scraper. ro"d. Pennock & Web.ter . . . . . . . . . . . . .. . . . . 389,897 
Scraping and ditching macblne. road. F. M. Pen-

DESIGNS. 
Box. F. Davenport . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  18,r.23 
Braid. V. Sohuck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18,IlU 
Button. I. L. Golf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18.628 
Cans. jars. etc .• top for. S. G. Curtice . . . . . . . . . . . . . . . .  18,622 
Carpet. E. Fisher. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . 18,625 
C .. rpet. H. Horan . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  18,rotl to 18,682 
Carpet. W. L. J acobs . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18,6S4. 18.63b 
Carpet. J. McMan n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18.6il7. 18,688 
Carpet, K. Poole . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  18,60'19 
Carpet. C. W. Swapp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18,642 
Carpet. G. C. Wright . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18.64:1 
Glassware. T. ·A. Baker . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . 18,021 
Grinding mills. bopper for. P. Hobler .. . . . . . . . . . . .. . .  18,629 
Jewelry. setting for. H. Huestis . . . . . . . . . . . . . . . , ... . . .  18,633 
Stand. ornamental. J. Rundecker . . . . . . . . . . . . . . . . . . . .  18.640 
Stove. lam p. J.  De Mooy. Jr . . . . . . . . . . . . . . . . . . . . .  : . . . .  18,624 
Table cover. D. B. Kerr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18,ti36 
Type. font of prlntlnlr. F. C. Fo.ter . . . . . . . .  N .. 18,626. 18,62'1' 

TRADE MARl{S. 
Canned fruits and veJIetables. Curtice Brothers 

Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15,889 
Canned lobster and salmon . Delalleld. Horgan . 

Kissel '" Co . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15.891 
Cigars. G. Fehl & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16.893 
Colfee. roasted. J. H. Brown . . . . . . . . . . . . . . . . . . . . . . . . . .  16.907 
Collars. sweat pads for borse. E. L. McClain . . . . . . .  16.900 
Cordial. kidney. Patton Bros . . .  . .  . . . . . . . . . . . . . . . . . . . .  15.002 
Cure for seasickness. F. B. Perdomo . . . . . . . . . . . . . . . . .  16.909 
Cutlery lind edge tools. A. F. Shapleigh Hardware 

Company . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . .. . .  15.905 
Engraving on metal. tools used In. A. Glardon . . . . .  16,896 
Fire extinllulshlng powder. L. Buchbinder . . . . . . . . . .  16,887 
FI·ults. dried or preserved; Delalleld. MOl'J{an . KI •• 

.el & Co . . . , . . . . . . . . . . .  . . . . . .. .  . .  . . . . . . . . . . . .  16.890. 16,892 
Medical cordials. A. G. Franklin . . . . . ; . . . . . . . . . . . . . . .  15,819 
M edicated wafe,s. M. Ge.sler . . . . . . . . . . . . . . . . . . . . . . .  16,8f.8 
Medicinal spring water. Misslsqnol Minerai Spring. 

Compan y . . . .  . . . . . . . . . . . . . . . . . . . . . . .  . .  . . . . . . . . . .. . . 16.901 
Medicine. cough. S. D. Van.lckle . . . . . . . . . . . . . . . . . . . .  16.906 
Medicine for diseases of the blood. nerves. and dl-

In.lde Parre, each In .. ftlon · • • •  ,.3 cent. a llae. 
Back Parre, ench In .. rtlo" • • •  81.00 .. line. · 

Tbe above are Charael . per agate line-about. eiJrht 
words per line. This notice shows the width of the Irne. 
�{!�..!::�: �� M:�:'e"�;'te E�'::ia"i!,B I'l:,�� :����: 
ment. as tbe letter preaa. Advertisements must be 
received at publication office B8 early as Thursday mom. 
109 to appe .... In hext Issue. 
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Patent Foot Power Mach 
Complete Outfits. · 

Wood or Metal workers wltbout steBDl 
power. can .ucce •• ful1y compete with 
�1 �6'\t ·�A";.IWG

u
·Wfnc"�{II:� 

latest and most Improved for practical 
.hop use. also for Industrial Scho"ls, 
Home Trainln\U. etc. Catalogue free. 

Seneca ... . l Is  Mflil. Co. IlII6 Water Street. Seneca I!'&lls, N. Y. 

When two brands of the same sort of goods 
are selling side by side in the market, one bring
ing double the price of the other, what is it that 
enables the former to find sale ? Always, because 
it is worth that much more ; because it will wear 
longer, do better service while it lasts, keep one 
satisfied with his purchase instead of kicking him
self for a fool all the time he has it, be reliable at 
the sharpest emergency instead of liable to give 
out just when it is needed most. And the concern 
dealing in such goods has to charge more for them, 
because it costs more to make them. That is ex
actly why THE TRAVELERS charges more for its 
Accident Policies than its competitors, why they 
are worth more, and why it can get more and do 
a greater business than they, despite it� higher . . . 
rates. The rates are the lowest that permanent 
surety of paying all claims when due will justify. ' 
It paid claimants about $1 ,400,000 in 1 887, and has 
paid them over $1 5 ,000,000 altogether. " Moral : 
Insure in THE TRAVELERS." 

SEBASTlAN, MAY&CO' 
lIIIpl'On4 Bor." 

"' ·  ... 11 ... ,.. 
F O R S A L E  

T H E  FACTOR I ES OF 

, 
• 

T H E  H A M P D E N  WATC H CO. 
AT I'I I' K I N G FI E I .D, ltI A SS., 

Covering about one acre of Kround. with Engine. Boller. 
I Sbaftlng. etc., ready for Immediate occusancy lor IIgbl 2�������������������� 
I 
:.:l��1r���.�I�ffit::::a·e';iI�·.iRi.I:.�.?, c!'.f:ii.�f�\��· 

: E ��fVE��NGDI � �A����'S HU D S O .N R I V E R  B R I D G E  AT 
'J'Arurbk_IIle.-A · lecturfl by T. C. CiJ$e. C. E . . ln tbe 
SI61ey Conege Course: General aesCrlplion. Foundatioa!', Snperstructure. 'I'emporary Staging. Trestle Work 
r�l:=':.�·�3�����lF��A:eE:!:iAa1 
th.ta olllce and from all newsdealers. 

ARTESIAN 
WeII8, on and Gsa Wells, drI1Iad 
tr�t:r���� 
����m�= 
able Hone Power and Mounted 
Steam DrIllIng lIachInes for 100$0 "M - 0 ........ " t! - ... _ +  .. f'n-rnhurfira:wd catalo�e. PIIl�e Al'tealan 
aad un Wen S a pply Co • •  
III Beaver Street. New York. 

PETROLEUM FUEL.-AN ACCOUNT 
of tbe Pennsylvania Ral i roBll's experiments with the 
�.r�':!t:J\�

y
��

m 
e�:t��� o¥"l��'i¥�z??H=��T.'! 

road with coal oil as a fuel . Contained In SOIENTIFIe 
AMERICAN SUI'PI.EMB�T No. fl 1 3. Price ten cents. 
To be had at this olllce and from all newsdealers. 

I WA L N � -" $ Tq E F T E R I E  P A  
_ 1  _ '"  l r- " , -"' t::' L C- I:;.- M ! -

_ P () R �A cl Lt � C M B I N E D  AGR I _ U LT uR A l  
_ E N G I N E S  S T A T  O N "'- R Y P O R T  

" 8 " E  V E  T I C AL 45l 0 ' L E R S 
THE MODERN I C E  YACHT. - BY 
Goo. W .  Polk. Ii new and valuable paper. contaIning 
full practical directions and specillcatlons for tbe con
strllctlon ot the fastest and be.t kinds of Ice Yachts of 
the latest, most approved forms. lIInstrated with engravings arawn to scale, sbowing the form. PQ.ltion. 
and &rraDI{ement of all tbe parts. Contained In SI'IEN!l'lll'IC AMERICAN I'UPPI.EMENT. No. 6�.4.. Price 10 
cents. To be had at this olllce and of all newsdealers. 

DELAFI ELD'S PAT. SAW CLAM P 
� ' � i 

With saw for cutting metals. Saves all the broken 
haCk-saw blades. In u.e over two years In all part. ot 
the country. The new clamps have the edges bevelled 
that bold the saw. By mail.  with one blade. IiO cent •• 
�z

t
� .. l�;

d
:R��"�1��:���

r
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7. ��r�t:,�
C
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b:Lmall. Discount to dealers. 
. NEW YORK TRADE SCHOOLS, NOROTON MFG. WURKS, Noroton, Conn. 

First Avenue. 67th and 6Iltb Streets. Evening Instruc- CITY OF LON DON AND SOUTHtion commence. October 24th. In brlcklayinl{. plastering. I wark Subway.-Descrlption of a new underground rall-Stone cutting,. carpentry. pi g. house and fresco way now In course of con., ructlon In London. Wltb 7 painting. and-"lacksmitli work lS moderate. 
,. Ill{Ure .. COntaln�d In S(,1 F:N1'l FI(, AMKRICAN S U P PLE-D A  V . (l i .  M ICNT. NO. 6�6. PrIce 1 0  aents each. To b e  had at Commence December 3d, 10 plum K/ lUld In bon.e, sllln this oIIIce and from all ne�ealers. and fresco palhtlng. A tnree mont 8 course In eacn for �. sen d Postal caro for U\us;a;�c1;;aa

I N E S . Sectional Steam Enuine M r del. For Printers. Steam Yachts. Goodnow & Wightman :::'
a
,:�lng���e:::-ln&Wo�! BOSTON. M A ilS. 

ters l:fecbanlcs. J to 8 1. P. D1u.trate. the action 01 
}'uel. Kerosene. !II o elaRt. 8lide valve. I.engt.b of A utomatic In fuel and water model IG Inclies. 
supply. D1ustrated Cat&- Valuable to students and Irygue free. See 11Iustrated young mechanics. 
notice in Sci. Am. A UII. ',1886. PrIce '2.00. Postage 35e. 

ElfGIlfE CO. Cataloll11e. Free. 

SHIP WAVES.- BY SIR WILLIAM 
Thomson. A lecture delivered before tbe Institution of 
Mechanical Engineers. -Detinltlon of wave. '1'be dltfer
ent kinds OJ w .. ves. Waves produced In water by bOllts 
and the wind. How the wave procession i. kept uli' 

GAS ENGINE E RING: RECENT PRO-
gre88 1n.-By A. Macpherson. Rl'I{eneratlve system of 

:�.r��en!�f�:e::i�':.� 
i
�Se",¥�g�tiO:as �rh't: 

Paralll n as a rival of coal 1{88. oil In gaB milking. Prf. ·es 
of residual products. ( 'olltal ned In ScIESTIlI'IC AM ,;lUCAN S U I ·PL.:MENT. No. 611 1 .  Pri ce 10 cents. '1'0 be 
had at tbis 0111'18 and from all newsdealers. :::::.ts. OfC����W:���E�::�g ;�':I�A�'M���� 

�li:: a:8·:O��i.Jt�':sA:�Ie':�tl. To be bad at tb18 G U I L 0 It, GAR R ISO N OIL WELL SU PPLY CO. Ltd. B:El.C>C>:K:E.Y1'V', 1'V'. Y •• 'C. &. A... 
nock . . . . . . . . . . . .  , . . .  . . .  . . . . .  . . . .  . . . . . . .  . . . . . .  . . . . . . .  3JO.035 

Screen. See Fire screen. Window loreen . 
Secondary battery. C. A • . Faure . . . . . . . . . . . . . . ... . . . .  389,882 
Seesaw. J. F. French . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . .  389.961 
Separator. See Grain separator. 
SewBl{e. apparatus for treatinlC. S. E. Harthan • . •  390.168 
Sewing machine, buttonhole. J. Boynton . . • • . . .  : .. • 390.088 
Sewing macblne Bbuttle and shuttle driver, E. 

Woodward . . . . . . . .. . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 890.147 

Pork and beef"pt"oducts alld lard. J. H. Brown .. . . . . 11>,886 .Pl ttllba l'rrh, I!a.,  
Rubber boot. Bnd shoes. Hamilton Brown Shoe Manufactarers of everytblrig needed for 

Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15.!I11I' .A.:El.T:JD&:E A 1'V' �_:E.� 

IUI���a':!� �:�::I:'Ur.I�:�� j:lY���S��::���I���:; 
Af.. Compl'e.�OI·" A cl el ""Q"'el'� Fl'ell PUUl ,'.' 
A .. tato.· ... t 'olldft .. Mer .. for Pan .. , .l!iDlriDe .. , �leR_ 
Pumps, Vacu u BI Apparnl DM. el c. 

gesUve organ •• Rothschil d Bros. & Co . . . . . . . . . . . 15.9()( 91 &: 92 W A'I' BB STBEE�' 

Salt: J. Corbett . . . . . . .  , . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . .  15,888 · tor ;. either Gas. 011. Water. or MInerai VELOCITY OF ICE BOATS. A COLLEC-
Soap. lAundry and toilet. J. W. Popham & Co . . . . . . . 15,90.1 . . 1j�::ait��

I
Ir.:\\I�

n
g��{:!."�: tion of Inti!restlng letters to the editor of the 8cI':NTIFIO 

Tableware. metal, Holmes '" Edwards Sliver· Com- , Illustrated ca.afOlllle price I AlliBRICAN on the question of the speed of ice boats, d ... 
U • 

,. GOO lists and dl.Count aheets monstrBtlng how Ii.nd why It Is that these craft sa pany . . . . . . . . . .  ; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . .  ...,.,.., . on reque.t taster than the wind which propel. them. Illustrated 
Tea, Mutual Benellt Tea Compan y • • . . . . . • . .  , . • • . . • . . 111,908. • 

with 10 explanatory dl_s. Contained In SCIENTIlI'Ic! 
Sewing macblne trlmmlDl{ attachment, C. H. 

Wil lcox. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .. . . . . . . .  .. 390.109 
Sewing machines. pre88er foot operatlnlr device 

for. E. G. Eberbart . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  390.071 
SewiDl{ on buttons. machine for. E. Woodward . . .  390.148 
.Sbaft for veblcles. auxiliary. G. H. Pigman . . . . . . . .  890,laB 
Shafts. spring .upport for vehicle. G. H. Plgm .. n. 390.1:17 
Sheet IDlltill edging maoblne, W. J. Turner. . . . . . . .  389.912 
Sbeller. See Pea sbeller. 
Ship b"tldlnJr. F. E. Kirby . . . . . . . . . . . . . . . . . . . . . . . . . . . .  889,89'� 
Shonl ... 8PBdell, etc •• mBDuf�ure of. C. A. May. 

nard . . . . . . . . : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , 889.934. 
SllrDal. See JdllhtDlna. 8uh alpal. Rallwaf 

� .BIgQI. 

Wire rope. A. Le.cben. & Sons Rope Company . : . l5.8!J9 SYSTEMS OF DISTRI BUTION · 
OF . �M�itfJi�����.::.·&'n�wa!i�� 

ce
n

t
s. To EIectrlclty.-A lecture by Ellbu Thom.on. delivered In 

.the Sibley CoUl'1{8 CO!ll'll8. Tbe serle •• multiple at:C. � 
.tes multiple and mu l tiple series. aceumuIatorand Indac
tion sy,tems deSCrlbed�n(\ their advantlltl!ls and dlsad-

A printed eopy of the .pec\lIcatlon and drawing of 
any patent In the foregoing lI.t will be furnlilhed from 
this office for 25 centS. In ordering ·please state the 
DBme and namber of the patent desired. and remIt to 
M unn & Co •• 361 Broadway. New York. 

�����.�f)(n:��A:'< s�t�pl��o. i&it;a�;:� \'A 
cents. To be bad at tbl.a· oIIIce. BUd from all �ewsdealers. 

Can"d'"" Pal "a'. may now be obtalned .hr, the AN E W  . C A T A L O e  UE ELECTR IC UaHT A N D  POWER. Inventors for any of the Inventlon.� n8IDed in the fore- . --0,-- . Hdoo 81stem ot Arc and Incandescent LlJlhtlnll'. DI-
gOing 118t. provided tbey are simple. At a COlt of � VALU A B L E  P A P! E R S  . rect o r  I n  connection with the flto1'8l<e Batterle. of tb. 
eacb. If compliCS

. 
ted the C08t 11'1

.

11 be a lIttle more.

. 

_ For . Contained In SClIlINTIWII' AM�l'AN S�l'PI.IUIJ:NT. aent 1!a=:� !.Ta,::���rJll�t,.p.,!'r�::'':;il�t(Jr
s
. ·  L

am
PI. fall instrnctions address M!lnn lr. CO •• 881 l1roMw.,.. :tree Qf ella"", to anr addreaa. . . I THIC EI .KCT I, .! IIYNA M I V  C 'OMPA ," V,- _  

N e w  York. ()lJlw .foreIgn patent. may al8o be olltalned. MUlCN .. CU., a81 Broadway • •  ew Vork. ��" Cartel' I!!tre'!'t, ·""lIadelphia, rat 
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A Great Repository of Practical and I Scientific I nformation. P I P E  C O V E R  I N G S 

Made entirely of A SBESTOS. 
Absolutely Fire Proof. O n e  of the F u l l est, Fresh est, and Most Valu· 

able H a n d books of t h e  Age. I n d l spens· 
able to E v e ry P ractical Man. BRAIDED PUKING. ifILL BOARD, SHEATHING, ()EIfENT, FIBRE AND SP .. :()ULTIES. 

O:El[.A.LJ!IoEliI� _-_:E'":lilJ."O:JiJ OC> •• FOOT E. aT:EI[ ST., l.V. Y. 
JSrC> 'VV" :E'l. E.A. x) 'Y'. B R A NCHES: P h l la, 24 Strawberry St. Chloago. 86 E. Lake St. P lttsb u rg, 37 LewIs Block. 

P rice $ 2 . 00. 
Free of Postage to any Address In the World. HYPNOTI8M IN FRANCE . - A  N I N-

teresting review ot the present status \)f this subject, by Th T h � �h�ml �8 1 R��� l�' B��'. Wr.�J::;����o. �o
l
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� �� nW-� Ii '�WI 1i�Ii'fW WW� : office and from all newsdealers. 

Containing Several Thousand Receipts. covering the Use Adamant Wal l P laster Latest, most lmportant, and most Uspful Dlscoverles ln 
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German of Drs. ,\ inckler. Elsner, "elntze. M lerzmskl, Hard, Dense & AdheSive 
Jacobsen.  Koller. and Heinzerling-, with additipns by 
William T. Brannt. Graduate of the Ruyal Agricultural 
g�llile�d�)� sE�gr��:ryP�{StS��. ���n���

i
��:tiu��

h
Jhii� 

delphia, author of " Galvanoplastic Manipulations." Il
lustrated by 78 "' ngravings . in  one vo ume. over 500 pages, 
12m'). c losely printed. contain ing an immense amount 
and a great variety of matter. Elegantly "ound in scar
let c .uth. gilt. 

Price $2.00, by mail, free oj postage to any address in thf' 
'World. tT A circula> of �2 paqes, showing tM full Table of Con
tents of this important Book. sent by rna,1 free 01 postage to 
any one in any part of tM World who will furnish his add/ress. 

H E N R Y  CA R E Y  B A I R D  &. C O . ,  
INDUSTHIAI. PUBLISHERS, BOOKSELLERS & IMPORTERS 

8 1 0  Wai ll u t  SI .. l'hi laddphin. ['a., U. S. A .  

H A S W E L L ' S  
E N G I N E E R S' 

P O C K E T-BOOK 
Engin eers' Pocket-Book. M e chanics' and En

gineers' Pocket-Book of Tabl e s, Rul es, and 
Formulas pertai ning to Mechanics , M athematic s , and Phys ics : inc luding A reas, 
Squares, Cubes,  and Roots, &c. ; Logarithms 
Hyd raulics, Hydrodynami cs,  tlteam and the 
Steam-Engi ne , N aval Architecture, Mason
ry, Steam-Vessel s,  M il ls ,  &c. ; Limes, M o r-

-DOES NOT
C H E C K  or ( J ItACK. 

It is impervious to wind, 
water, and disease germs. 

It dries in a few hours. 
It can be applied in any 

kind of weather. 
It is in general use. Licen

ses granted for the mix
ing, using, and selling. 

Address, 
ADAMANT MFG. CO. n Eo GENESEs�r';;!!��,E1: Y. 

HOME-MADE INC UBA TOR. -PRACTI-
cal directIons for the manufact.ure of an effective incu
bator that bas been careful y tested and found to per
form all that may be reasonably expected ; with direc
tions tor operating'. With " figures. Cont-amed in SCI
E:O;:TIFIC AMI': H Il'A:S S U P PLI!:M ENT. No. fi30. Price 10 
cents. To be had at this office and from all newsdealers. 

tars, Cements,  &c. ; Orthography of Techni- I N ATURAL GAS IND USTRY AT PITTS
cal \V ords and Terms. &c , &c.  Fifty-second burg. Pa.-A brief history of the Chartlprs valli. Gas 
Edition. By C RAS. H .  HASWELL. 1 2mo, �?�g��·ER'.';.�� �u������};��.sNO

C��t;�n�:ii� lOg��f.� Pocket-Book Form, $4. 00. To be had at this office and from all newsdealers. 

C apt. J. ERICSSON to the Author. 
. ,  I cannot find words to express my admiration of the 

;��l ba�l�n
i
����!

r
60����:Yt�!lln�r���;���et:�� ig!�oJ� 

a book containing mQre p()sitive information than was 
ever before pUbJlsned. I could with justice say more." 

It covers the entire practical field of the mechanic
Chicago lnter-Ocean. 

No book in the guise of a 1'W'le mecum has arrived at 
sncb popularity in the United States.-N. Y. Times. 

TH E  PEN NA.  DIAMON D D R I LL &. MFG.  CO. 
I I I ItD S IIORO, I'A., Builders of High Class 
Steam Engines. Diamond Dril ling and General 
Machinery. Flour Ml1l Rolls Ground and Grouved. 

H OW TO M AKE A N  I NCUBA TOR.-
Full directions. illustrated with 7 fie-ures. Also direc
tions for operating the apparatus. Contained in 
8Cl fI:N T I F I C  AM'KRIOAN SUPPLI<M .. :NT, Np. ti I � . ! ' rice lO 
cents. To be had at this office and from ILII newsdealers. 

WOOL HAT MAKI NG. - FULL DE-
scription of thp process.-W ,  01 washinJl. cqrdinjll and 
forminjl, settling, Dumping and washing out, stretcb
ing or t'!tum�in�. drying. storing and steaming. pulling 
r�i: g�;N��' a��r�:��i�����:ln����;::�i!�

i
�t�i�

g
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veJouring 011', With 20 fhmres. Contained in '3CIEX TIF I C  
AME I ! ICAN SUPPLE>JENT. NoS. fl2fl. fl'.!"', and fl'l9. 
Price 10 cents each. '1'0 be had at this office and from 
all newsdealers. 

OTTO GAS ENG INES . 
Over 'l 5 , O O O  I"old.  

Horizontal . . . . .  Otto Ga� Engines. 
VerticaL . . . .  , . . .  Otto . . . .  Gas Engines. 
Twin Cyl inder .. Otto . . . .  Gas Engines. 
Combined . . .  � . . .  Otto . . { �:ci ���g:.s 
Combined . . . . . . . Otto . . { ��d g;��r;:;�s 

OTTO GAS ENG INE  WORKS, 
CUICAIlO, P H I LA.DELI'UU. 
New York Atreucy, 

I S  Ve�ey Street. 

A LCOHOL. SWEET POTATO. - AN 
account 01 a new industry recently established at the 
Azores-that of t he distillation of alcohO l from raw 
sweet potatoes. Contained in � CI l<:NTIF I C  AME I I TCAN 
SPPPLEl\1ENT. No. a '7 ':! .  " rice 10 cents. To be bad at 
this office and from all newsdealers. 

Tl. e C U S H M A N  Pate nt 
3 Pinio!1 Geared Scro l l  Chucks 
with their late8t improvements 
are unexcel led. Made in a l l  R h';es 
from 2.% i nch to 12 inch diamettr, 
and are sold by the trade all over 
the world. 

,\ I anufactured by 
The Cn�hJ1lan C � h ncl{ CO.t 

Ha l' tt(H'd, COlin. ---------------------- ----
C A MERA BELLOW S . - F ULL D ESCRIP-
tion. With 12 figures, t y  means of which any a.mat.eur 
caD easily make a camera bel l ows for himself. Con
tained in Scn; :,\ TI F I O  AMERICAN �UPf'LEMENT. No. 
62;) .  Price 10 cents. To be had at this office and 
from all neWSdealers. 
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'1'D E  TOW N O F  1�I N D !IIi ;\ Y  

Is destrous of obtaining the services of a good 
P II A (!'I' I C A I ,  H \' U U A i  I, H) '·. � G I  \ .· t: If . 

Must be well acquainted with all the modern principle. 
for MUllply of water for domestic and fire purposes. 
'I'estimoDials of efficiency required. All communica
tions addressed to the undersi!<ned. 

THOMAS WALTERS, Mayor of Lindsay, 
Ontario, Canada. 

PA R I S  U N I V E R S A L  EX P O S I T I O N  
c>f 1889. 

OFFICE O F  'I' H E  U. �. t:OMMJ"'!'TON, 31i WALL STRI!:ET, NEW YORK. 
exilbft�r8�t

nth�
r��o�� c����gti����sliao�es�:e tOh::::�; 

not.l"fied that in formation and bhmks for applications 
fur 8pace wi l l  be j urnished by the undersigned upon 
application at the ubove addre�s. 

W M .  B. FRA NKLIN,  ("om'r General. 
SOMEHV ILLE P. 'l'FCK, A ss't Com'r General. 

ARCHITECTURAL BOOKS. 
Usefu l ,  Beautifu l ,  and Cheap. 

'I'o any person about to  erect a dwelling house or  P:table, either in the country or city. or any builder wishing 
to examine the latest and best plans for a church. school 
house. club houEte, or any other pulJlic building of high 
Or low cost, should procure a complete set of the ARCHI .. 
TEeTS' AND BUILDERS' EDIT ION of thp, SClEKTIFIO 
AM ERICAN. 

The informntlon these volumes contain renders the 
work almost indispensable to the architect and bui lder. 
and to persons about to build for themselves they will 
find the work sU.'ll"esti ve and most nseful. They contain 
colored plates of Ihe elevation. plan, a"d detail draw
ings of ulmost every c lass of building, with specifica
t.ion R.ld avproximate cost. 

]:i'our bound vol umes are now ready and may be ob
tained, by mail, direct fr(Im the publishers or from any 
newsdealer. Price, $ ? OO a volume. Stitchpd in paper 
CuVers . Subscription price, per annum, �.ro. Address 
and remit to 

MUNN & CO., Publishers, 
36 1 Broadway, New York. 

B B' S Celebrated OrIgIual 
BALT I MORE 

:a;S H EATE R S  To warm. Upper ud lower l'OlJIIlI The Haod."mest and Mod Eeoe aUlUieal (;oaI S ,o"Yrti in t.be world. 
B. C. E I B B  &. SON Founden, Baltimore, ... 

SLATE MANTELS 
Desjp-

THE GENERA TJON OF STE A M.-A 
lecture by Geo. H. Babc�ck delivered in the Sibley 
College Cuurse. I. 1'he production of Heat. Fnrnaces 
fur burni l 'g bitumin('ufol and a nthracite cmd. wood. �aw· 
dust. waste l!'as, natura] �n8, etc., descri bed. II. 1'he 
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tailled in SCl KI'...- TIFI(' A MERICA X SUPPLEMENT. f\ os. 
6'! 4  and fl·�;). Price 1 0  cents. To be had at this office H ARPER & BROTHE RS , N E W  Y ORK. TRENTON ENGINE �U T O M A T I C  C U T · O F F  B AkA N C E  VA LVE  and from all newsdealers. i

gM,s;I��Yj '�'��lnt:':::'':'�·�I�t�:'. W::.g."�,����ed. ------�;;�;��;�i�i����---l
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___ �=================-===_ ___ �F.:..�V�A�"�W�I�"�K�L�E�,�A�g�t�.,'-9:1�L�lb�e:r�t�y�s:t:::. ,�N�._Y�. � �i��gJ �?firil Louisville. In-- dlllnapolis.Cin . cinnati. and aU 

'VV" .A. T.E:E'l. DI'.[ C>TC>:E'l.S. HARRISON CONVEYOR ! winter c H i e s  of �'Iorida and 

� E. O. Mcc���miek:Gen: l'a� •• Ag:.i'�.tthiclla:o. The most efficient and economi 
cal means of obtaining from one-
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tbegreatest amount of work with 
the use of the smallest stream 
of water, specially adapted for 
running cheaply and efficiently. 
Printing Presses, Elevators, 
Church Organs, eotree Mil l b, 
Sewing 'MHchine�. Lathes, Den. 
tal Contrivances. and in fact, 
any If;��'�Ii'i�i

ha
��d'l'a u I ic 

Street, Binghnmton, 1'\. Y. 

WATCH M A K E RS 
Send for REDUCED PRICE LIST of \\ hi tcomh I .n l hes, dnte of July 1. 1888. 
American Watch Tool Co . •  Waltham, Mass. 

�:-'iiS i -j :'�T I GHT&SLASK BARRELM�CH INW 
- 'h l " I  � .l Ll A S P E C IA LT Y [:AL 
'''''� :::: J O H N  G R EE NWOOD !k e D  , R O C H  ESTER N .  Y 

PHTHIR18 . - A  PAPER BY DR. H. C. 
. Wood. descrlbiDIl" in detatl the new treatment of con
sumption by sul phureted hydrogen. Contained In SCI
I<STI F t c  AMEtt IC .\ � SUPPLE " ""T. No. 594. Price 10 
cents. To be had at this otnce lind from all newsdealers. 

W���� �R�TK�n� � ��., 
gREENFI ELD, MASS. 
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Cutters and Nut Tappers. New Little Giant 
Screw PJates, &c., &c . •  &c. 

Send for Descriptive Catalogue Free. 

DVPI ,EX G \ S R EG U LA 'l'O it C ·O. City, 
conntl", and state rtghts for bule. On exhibition 
at 1 0� WeMt 4 ht �treet, � ew York. 

.........,\1LILL Ha.!:lling Grain, Coal, Sand, C lay, TaG B.rk, Cinders, Ores, Seeds, &c. 
��=. I BORDEN, SELLECK & CO" { Ma��'\.':,rs, } Chicago, ilL 

BOW TO MAKE TH E WIMSH U RS T  
1n:ftuence Machine.-Directions for making a cheap and 
f�
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e. :�\�ptn���Nu::. �g�tfi14i� 
Price 1 0  cents. To be had at this office and from all 
newsdealers. 

Woodworking Machinery 
FOR 

Chair, Fnrniture and 
Cabinet llIil I8, 

Pattern llinker8' use 
etc. 

Rolistone Ifaehlne (lO., 
48 Water Street, ]Fitchburg, Mass. 

2nd � MACH INERY J�  
N. Y. l\Iach'y Depot.; Bridge Store 16, Frankfort St., N.Y. 

PNEmrAT l C  DYNAM ITE 
ttun.-An exhaustive account of this new weapon and 
of the experiments made with it ; along with a descrip-
�Wh :��u��iSb�!\��n�� i� �;'�E��;�lg�

n
:��i� ;�'M���� 

PLEMENT, N o. ;)9a. Price 10 cents. To be had at this 
office and from all new6dealers. ------------------
W ��dfac�oi E g!�li':Oa':,�L B�50C� %�e, L 700 Engrav Lightning mailing it. ings of Hydraulh.: American 

W E L L  WELL Well Worb, 
T O O  L S. Machines Aurora, m, 

B.anch HOUle: 11 lind 13 S. Cllnal St . . Chicago, Ill •• 

ICE-BOATS - THEIR CONSTRU CT ION 
and management . With working draWings, df'tal�. and 
��s����t�otg. 

f
�:ew�gf�h:

n
t��'ft,:',.��s��g::��fl1::'.?g�a�� used on the Hudson river in winter. By H. A. Horsfall, M.E . Contained in SCIF.NTIFI C  AMEHlCAN SUPPL>:

lIF.NT, 1. The same nnmber also contains the rules and rell"ulatlons for the formation of Ice-boat c1nbs; the slIlling and mar.agement of I_boats. Price 10 ceub. 

THE Copying Apparatus 
One thousand copies in b lack. 

No special puper. no stenCil , no 
special pen required. The natu
ral handwriting is so exceeding 
faithtu l ly reproduced tbat in 

E C LIP SE 1:'..";': 'i,':,":� '�!��PSf';;; ��Ji':1:;; 
writ�eD letterH. Circular and 
speCimen on application. 
FEI.IX F. DA U:o\ &: CO., 

698 Broadway, New York. 

IRRIGATING MACHINERY ON 'rH E  
PacHic Coa�t.-By John Richards. An Illaborate dis
cussion of t he modifications that have had to be made 
in irrigating machinery 1.0 meet the reqUirements of 
local condition9 in California. Contained in SCIEX
T I F l C  A M ERICAN SUP PJ. ll;M E!\"T Nos. 624. and fj. • ..: ;i .  
Price 10  cents each. To be had at this otnce and from 
all newsdealer •. 

BA RREL ,  KEG, 
H cgsh ead , 

.AND 
STAVE IIlAfHIXF.RY. 
Over 50 varieties manu

factured by 
E, & B, HOLMES, 

B V }' }'ALU. N. �'. 

E MODEI.. and L SendforGircnlars, 
XPERIMENTA C.E.Jones&Bro. 

_ ... _ CIIICIIINATI, o. WORK SPECIALTY. (Menllon this Paper.t 

FI RE-B RICK. - BY R. A. COOK, A . M, 
An intpre�ting description of the mining of fire da.y and 
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the count.ry (wvoted to this industn". Contained in 
SCl F. N T , FW A " I l< I < T("A� srl ' l ·�E."ENT,No . • ') a s .  Price 10 
(lents. To be hll� lit this oft\ce and from all ilewsdealers, pERFE'i!;.wSPA�� 
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��!���1��:�����',tO:l����r;��:n'tY;f£Alr�t8edMall!ci ASBESTOS ����'�GFe�rn�'l�:!��i��: �hepard '8 New $60 S����:n�U!t�! ���;e����� 
price reduced. !'"bscrlbers to the SC I "NT I F I C  AM"H I - 98 Malden Lane, N, y, I For Heater, Steam Water P ipes �.. PlLr
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" SClEN'r!FlC A.\ IERlCAN'"" in ",It. Neces8ary for No More Splintered Floors. .. .. l payment. 
every one who wishes to preserve the paper. Addres8 !Send for catalogue of Outfits 

MUN S &: C O . ,  Publishers SCIENTIFIC AMKRlCAN. Dilferent Style.. Catalogue Free. II! for A mateurs or Arl i sans. 
G P CI k W' d L k Ct ..:l Address H. I .. S H EPA R D ,  

C· U RE FOR DEAF eo. • ar , Box L. I n  sor o c  s ,  ' � 
1 34 E�'s't�r�'I I'eet, . 

�_'BTpHATEE.NT IMPROVED cu-' 1 $ 1 0 . 0 0  to $50 .00 gfa�:�:�g::?: '" 
Clnclnnati, Ohio. 

.n;�a � VOL�EY W .  Jl A �UN It co .. IONED EAR DRUMS Perfectly Re. nes.. 11'1 atrle I.anterns and VlewM of popular sub-""� 8tore the Hearln ... whetherde&f· jects. Catalogues on Ilpplicatlon. Part I Optical. 2 FRICTION PULLEYS CLUTCHES ann ELEVATORS ness is caused by colds, fevers or m- Mathematical., 3 Meteorolo.J{tcai, 4, Magic �nterns, etc .. 
jurie.tothenatural dram •• Invlaible, I .. M A l'IA"�E. ss MlldlRon Streer, Uhicatro, Ill. PItOV I DENUE. It. I. 
comfortable, alway!!! in positien. Mn-
if�c�l�v

e
��:iow��mgs08rt8� 

Br:;::rway, cor.14th St.New YorIr._ E.:�L:::.I��.J ilIustratea book of proofs li'REE, 

TA I,CUTT'!'! C I I M 81NA T JO N  

PATEN'r BELT H O O I{S, 
w. O. TAI.COTT, Providence. R. I. 

S c ientifi c 8� Catalogue 
UEt:ENT L Y  P I ' n 1 .1 :O\ u  Ell. 

Our new catalogue containing uver 100 pages, includ� 
ing works on more than fifty dit1"erent suLjects. Will be 
mailed tree to any address on upplication. 

M U N N  &: C O . ,  Publishers ScientifiC American, 
a6 1 1l " ondwll:f ,  l'i ew yo,·k. 

BEST t;\r:�RET TE L E P H O N ES PRICES REDUCIJ:D. 
El isworth''S "EI Eco" Telephones 

For short lines and �peakin� tube pur. 
poses. 151.;'i0 pel" pair. 

Send two 2·cent stamps for illustrated 
catalogue and CIrculars. 

T, U. f;L I . :S W O R'[' U ,  
1 "" \\ e . t  I"t. , N. Y .  City • 

LE A D S 'I E LTING. - A  FULL DESCRlP-
tJ(ln of the Lewis Bltltlett process, bv William RHIDsay ; 
illustrated with 9 engravings. Contained in SCIENTIFIC 
A 'I l< BICA� 8 1 · l'l' L I- M toNT, No. ",'a. Priee 10 cents. 
To he had at this otnoe and from all newsdelilers. 

FACTORY TO LET. 
1y 1o�� �S;�;: �:��� ��\\
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and power. Wi l l  l et 1t as R whole, or in pllrts. A pp]y to 
JOHN A .  EA STO:O: . 36 Temple Place. Boston (over Bank), 

T ��;�i��:nf. �;�'KI:ai�; 25n� M'irk�i: v��;;b'i:tfeya��: 

T� S c ientif i c A merican 

PUBLICATIONS FOR 1 888. 
--0-

The prices of the dilferent publlcatioDs ln the United 
States, Canada, Rnd Mexico are as fol lows � 

I RA'l'IJ:8 BY )IA IL. 
The ScIentific American (weekly), one year $3.00 
The Scientitic American Supplement (weekly), one 

year. . . . . . . . . . . 5.00 
The Scientific American, Export Edition (monthly) 

one year. . . . . • . . . . 5.00 
The SCif'ntitlc American, A rchitects and Builders 

Edition (monthly) , one vear. . 2.50 
COMBINED RATI!:S. 

The Smentiflc American and Supplement, . $7.00 
The Scientlflc American and Architects and Build-

ers h:ditioTi., • b.OO 
The Scientiflc American, Supplement, and Arcbi� 

tecta and Huilders Edition, . . . . . 9.00 
Proportionau Rates for Six Months. 

This include. postalle. which we pay. Remit by postal 
or express money order, or draft to order of 

MUNN &; CO •• 361 Broadway, New York. 

© 1888 SCIENTIFIC AMERICAN, INC.
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THE GUTTA PERCHA & RUBBER MFG. CO. SYKALU� t MAllt �� l t I��� W��KS I n .lde f-I'aare. ench j D 8er, I o n  � _ _  .,. � centlJ a line. Back I'all't", ene" i lult"rl i oll • • •  11 .00 a line. 
The above are char�mg per 8J!'ate hne-about eillht 

words per l ine. 'rhis notice shows the width of the line, 
and i� 8et in Rg'ate type. .h:n(lravin�s may head adver
tiselllenth at the s.ame rate per RJZate line. by measure .. 
roent, as the letter press. Advertisements must be 
received at publication office as early 8S Thursday morning to appear in next issue. 

The March of Progress ! 
O U R  LATEST IM PROVEMENT I  

" ' (�ompet i l i nn i N  t b e
'

l i fe of t ra de," and if you 
have not s�en our i m proved $:.1 �hne. made for the 
Su lll lnt.· .. n n d  Fn l l  trade of l SSS, yon cannot tmagme how l ive ly trade is. or how hard our competitors 
have to work to keep within I"igh t of us. . 

A sk your retai ler for the James Means' 83 Shoe, or 
the James _'1 ean!:J' S-l Shoe, according to your needs. 

l'osi tivel y nOlJe) cenuine u i l i ess having our name and 
price "'tamped plainlY on the soles. Yc)ur retaller will sup
I)]Y YoU with shoPM so starnped if you insist upon his doing 
80; if you do not insist, some retai lers wil l coax yon into 
buying inferior shnes upon which they make a larger 
proOt .  MEANS' 

SHOE 
ELLE D I N  

U N E P UALLED 
D U RAB I LITY 

S n c h  has been the recent pro�ress In our branch of 
indu�try that we are now able to affirm that the Jllmes 
. Means· S t Shoe is in every respect equal to the I'lhoes 
which on ly a tew years ago were retailed at eight or ten 
dollars. If you will try on a pair. you will be convinced �hat we do not ex�gerate. 

Ours are ' he original S3 Bnd 84 Shoes. and those who 
Imitate our system of business are unable to compete 
with us tn qual ity of factory product.s. In our lines we 
are the lar�e�t manu facturers in the United States. 

Shoe .. fI'OIIl O U l· Ct-.phl·al ed factory ore Mold 
��n����-n�n!'ifI p'i:�::�:�8 e!�'i l:!!itJ::�I��u��e��g 
in any St.ate or Territory - if you wiJl invest one (�ent in a 
post .. 1 card and write to us. mentioning the SCIENTIFIC 
AMERICAN. 
J nmes lUenns & Co., 41 Lincoln St .• Boston, Mass. 

Barnes' Foot-Power Machinery 
(<>mplete outOts for· Actual Worksliop 
Business. A customei- _Y8 : .. Consid .. 
ering its capacity and the accuracy of 
your No. 4 I.athe. l do not see. how It 
can be produced at such low cost. The 
velocipede foot-power Is simply ele
gant. I can turn steadily for a whole 
day. and at night feel as little tired 
8S if I had . been walking around." 
Descriptive Price I�ist }i·ree. 

w. �'. &; JOHN B ARNES CO., 
19'.I'J RUBY ST .• Rockford. Ill. 

TO BUSINESS MEN. 
The value of the SCI ENT I FIC AMERICAN as an adver

tisin/l medium cannot;- be overestimated. It,8 circulation 
�o�a�tib�l��sd�r'�t:�e�bi��o t:I�\,�: g�!te

s
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r 1��:t�� 
ries, and is read In all the principal libraries and reading 
rooms of the world. A business man wants something 
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advertises iT] thE:" SeIESTH'IC AMERICAN. And do not let the advertising rulen" inttuence you to substitute 
some other paper for the SCIENTIFIC A MERICAN, ·  when 
selectinJ: a list of publ icationt; in wown yuu aoolde It is 
for your interest to advertise. This is frequently done, for tne reason taat tile ll4lent gets a larger commiSSIon 
from the papers havinJ[ a smull Circulation thfton is aUow
ed on the SCIENTIFIC AMERICAN. 

�'or rates see top of first column of this page, or ad
dress 

M V N N  &; CO •• Pnblls1a .. rs, 
361 Broadwny, New YOI·k. 

THE KOD'AK C·AME·RA 
1.00 

Instantaneous 
Pictu res I 

Anybody can use It. 

No knowledlle of 
p h o t o g r a p h y  is 

�--'-- necessary. 

Price -82li.OO. 

The l a t e s t  and 
best outfit for ama
teurs. 

Send for descrip.tive circnlars. 

The Eastman Dry Plate & FUm .Co. 

PAT E N T S .  
MESSRS. M UNN 01: cu .. in connection with the pubU' 

catlon of the SCIKN'ru"lc A M KKI(."A N, pontinue to ex .. 
amine 1luprovements. Rnd to act as Sol1.-ttora of Patents for Inventors. . 

In tlno line of bURme .. they have had 1.irr . .  tl II--t>/ni" !/M'" �ce. and now hRV., URt'quaiM f<ic� for the 
preparntlOn of Patent DrawiDKB, �pecitlcu.t"ms. and the 
proseeution .of A pplicationlit for Patents t�� ·the United 
States. €anada. and )I'orei� Count.ries. " e8srs Munn & 
�r ���:��''?a\��8�_

h
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on InfrinKement8 of PAtents. All  bU8iness int.rusted to 
them is done with Apecial care and prqmptnes8, on very reasonable terins 

A pamphlet sent free of charlle. on application. con
tainiu51 full information about Patents and how to- pro
cure them ; directions concerninll Labels. CopyriJ,rhts, 
Designs. Patents. Appeals. Rr.issues. Infrin�ements. As
.illnmen,s • .  Rejected Cases. lIlnts on the 8ale of Pa
tents. etc. 

We also send. lr •• t>f .c1w.f'9'. a SynoDsls of �'orel"" Pa
tent LaW8. sbowing we C(lMt ana method of secunDa patents in all the principal countries of the NOJ"ld. 

KI1NN &; CO •• Solicitors of P.leDIa, 
361 Broadway. New York. 

BRANCH OIl'J'ICKS.-No. 622 and 624 II' Street, Pa
cillo Bulldlna, near 7th Street, Waahinaton. D. C. 

The Largest Manufaoturers of Meoha.nioal Rubber Goods in the World. 
E_T.A..�X.X.�:mx> :Lsaa. 

Packing, Belting, Hose, Mats , Matting, etc . 
NflW York , Chicago, �an Franci sco, Portland, Oregon. 

The " ALLARD " SPIRAL SCREW DRI VER. For 
For ltach lnts'".s, GUll and Locksmiths, Cabinet Makers and others. The 
Ing tool extant. III •• iiiiiiiiiili.llli1ililililliilliililliiliiliiitill'" Saves Its cost In 
a very short time. 
Best quality of U1ltterial. Superior workmanship. No tiresume turning of I;;.ii';;".,<",,;;'-;;; el:J�gTOII �he
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J A M E S  B. EADS.-AN ACCOUNT OF 
the life and labors of  this eminent ellJrlneer. With a 
pt 1rtratt. Contained in SCI E � TIJI' I C  AMKRICA N SUPPLE
M E � T. No. ;)O·J. Price 10 cents. To be had at this 
office aDd from alI newsdealers. 

Mention this paper. 

ELECTRIC CONVEYORS.-DESCRIP-
tlon of two Ingenious systems for the electric carrlalle 
of sma l l packages. Illustrated with 13 engravlnlls. Oon-
4.64. !'rlpe 10 cents. To be had at this office and from 
all newsdealers. 

KEUFFEL &; ESSER, New York • 

INDELIBLE DRAWING  IN KS. 

STEEL BALLS. 
For A uti-F,·ictlon BeR.·i n jf8, of 
Bf"st ( :nHt �Ieel. H p ,odened, 
H.· u u n d ,  D nd Bllrull!lhed, trom 8-16 In. to 2 in. diameter. 

I n quality and density of metal. 
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ed unequaled. 
IT" Sample� a!Ul, prices <m applica

tion. 
Simond's Roil ing-Machine Co • •  Fltrhburg, MBIl8. 

TH E NEW CROTON AQUEDUCT.-
Detailed description of the great aqueduct now belnll 
constructed to Increase the water supply of New York 
��\rd ��O���h�f J��,�e�v��.�tJ'���e� 1:rrJ�E�·t\llt� 
engraving's and a map. Contatned In SCJJr.X TIFIC AMEJtI
CA" � ' · P PI.F:ME ' T. No. ;);�S. Price 10 cents. To be 
had at this office lind from all newsdealers. 

Bl�:e�:�!:��::�C�I�:=;:==; HISTORY O F  THE ELEVTRIC A L  A RT 
Ink �'iller. which regulates supply to pen ; ��t\�� �is�o�a���h�:c;,ewti�XfCel�c��

n
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n
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n
�gr; prevents soiling outside of pen-hlades ; Is the c n t d otl e f f th . port t only cleanly device for 1llling pens. Sample �oJe[lin 
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assortment. seven vials (of above colors), :;I 'IE'TIFIC AM "RICA S SUPPLEM E � T  No. ;) 4 4 .  Price 10 
mailed on receipt of Ii 0 cents. cents. To be had at this office and from all newsdealers. 

OrA-B E::N'"GrIN'":E: 
"The Bald wi n" 
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heap power Is required. Manu-
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N A V AL ARCHITECTURE.-AN IN-
teresllng review. by Mr. R. Duncan, of the prOj{ress 
that hlul been made in this hrancb of science during 
the laot Otty years. Contained In S(,IE�Tl.l!'IC AMBRI
C .' "  SUPPLEMENT. No. ;)SIJ. PrI ce  10 cents. To be 
had at this office and from all newsdealers. 

ESTABLISHED HALF A CENTURY. 

It'!mM'S 

Elevators and HOi8Unl( Machln .. ry, 
3S PA RK ROW, N EW YOltK. 

w 8 E u � ri .  P R O P '  

QUARANTIN I� f:3 YSTEM OF LOUISI-
anlt.-By Jose�h Holt. M . D. Description of the methods of diRinfectiun practiced. With t llgures. ';ontslned In 
SC"',�TI F I C  AM �IHCAN SUPPU.lII "NT. No. Ii�". Price 10 cents. To he had at this office an d  from all Dewsdealers. 

(-,- 0'�"L'?\-.\.'L" ': A '<  J c: A ..- RED  l P O N  S :: I E N T I FaC  A � D  P RA T : A l  F R I N C I F lI;: S 
B A L L  E N G I N E  C o  E R I E  P A  

THE AMEnI�AN �ELt TELEPH�HE ��. 
95 M I LK ST. ,  BOSTON ,  MASS. 

Th is Company owns the Letters Patent 

granted to Alexander Graham Bell, March 

7th, 1876, No. 174,465, and January 30th, 
1877, No. 186,787. 

The transmission of Speech by all known 
forllls 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
ed by it or its l icensees responsible for such 

unlawful use. and all the consequences 
thereof, and l iable to snit  thl'refor. 

'l:' ::a:: E 

$ titntifit �mtr i tau 
£STA BLlsn .. D 1 �4.6. 

The lIIost Popolar SeieIl lllle Paper in the World. 
OnlT 83.00 n V .. n r, I nc ht d l n g  l·ostnlfe. Weekly. �� � u lllber8 IL Y ear. 

Thill widely cl r�ll ltl , e" and splendidly 1llustrated 
paper Is pub Isl pd weekly. Every number contslns sIX • 
teen pages of useful lnfOImation and a large number oj 
uriginal engravings of Ilew inventfons lin d  discoveries ' 
representlnjf Engineering Works, Steam �l llchlnery, 
New InyenUons. Novelties in MechaniCS, M8Duf"ctureB, 
Cbemlstry. Electricity. Te egrapby. Photography. Archi
t ... ·ture. A grtcnlture. Horticulture. Natural ITistory, etc. 
Complete List of Patents each week. 

T"'·1118 <o r ,,"u b.c.·lptioll .-Qne copy 'of the SC'lEN
TI.l!'IC A \lERICAN will be sent for one vear-52 numbers
postage prepald. to any subscriber ill the United States 
or Canada, on receipt I)f ' b '· .... dol l " .·" by tbe pnb
lIahel'S; six months, $L50 : three months. $1.00. 

ma:btl.-Speclal rate. for several �eR, and to Poat 
II 1IlIt'I!It:. . WTfte for partlcnIa.rs. 

The safest way to remit is by ·Postal Order. Draft. or 
Express Money Order. Monny carefully piliced Ins.lde 
of envelopes, securely sealed. and correotiy addrelsed. 
seldom goes astray. but is at the sender's risk. Ad
dress all letters and make all orders, drafts, etc., pay
able to 

�"O'NN &; 00_, 
36 1 B roadway. N ew York. 
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Scientific Ameri can Supplement. 
This Is a separate and distinct publication frolll 

TH>: SOn NTIFI<l AMERICA N.  but Is unlform therewith 
In Size. every number containing sixteen large pages full 
Of engravings. many of which are taken from foreign 
papers. and accompanied with translated descriptions. 
TH � SC'I""TIF[(' AM "R I CAN SUI 'PL "M"NT Is published 
weekly, and luclude. " very wide range of contents. It 
presents the most recent papers hy eminent writers In 
all the prin 31pal departments of 8cience and the 
Useful Arts. embraCing Biology. GeclolO', Mineralogy. 
Natural History (ieo�raphy • .l rchlllology . Astronomy. 
Chemistry. ElectriCity, Light. Heat, �I echanical Engi
neering. Steam and Railway En8!neering. �I lnlng. ' 
Ship Bnlldlng. llarine .... En�lneering. Phot.,gr;,phy. 
TechnololO', Manufacturing lndustrl .... SanItary BnS A F E: S  

JLAVE M�JEtl3i�avEMEN1S 
60T rOUND Itl Eft IAAKES 

GLACIAL EPOCHS AND THEIR PE- I 
glneerlng. Agriculture. Horticulture, Domestic Econo

rlodlcity.-By A rtolphe d'Assier. A presentation of the my, Blollraphy, M ed icine, etc. A vast amuunt of fresh 
oon>lderations that tend to estsbllsb the fllct that the and valnable Information obtainable III no other pub. 
��r.���:��3��d °tl�.:',:�:;l�r ��:�ii'?s .
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periodic and alternate return of tnese in the two hpml- Tilt moat impvrtant En{/Ineering Workl. �I echllnl.D18. 
spheres Is c luse!y connected with tbe secular displacp- and Manufactures at home and abro&d are Illustrated 

. OTH r'- " t:: 
�'l.� gfl��&����o�oa�"'in::J';.�'i�"i!���lt�:nt and described in tbe SUPP LEM E NT. 

each. To he had at this office and from alI newsdealers. Price for the S" PPL"MENT for the United Stafes and 

THAT WtLL WELL REPAY AN 
INVESTI GATI O N  
By.TI1.0SEo��I�E -T O SECURt 
THE BEST SAFE 

MARVIN SAFE CO. 
N EW YO R K ,  P H I L A D E L P H I A, 

LON DO N .  E N C LA N D .  

LIMITING NUMHER8 O F  TEETH IN 
Gear Wbeels.-A valuable paper by  George B .  Grant 
treaUng or tbe .dl:ll'erent methods of detel'mlnlng the limiting numbers of teeth in Ilear wheels when slLall 
t!���k�a'l,'l� ��h�'ts:�Y.t!::'� Ct���.:'�_m���liaJg���t 
volnte system. Unrevers hle teeth. With 11 f1"ure8. 
Contained In the SCI>'NTlFIC AME il l CAN SUPPLEM I': �T. 
No. 1j9·l. Price 10 cents. To be had at this otllcs and 
from all newsdealers. 11 l'ATE S T  

. . '  PI�n
.
�r�o�!! J,I���!!�!J lb. 

, pressure. Send for J�tAtS. 
, HAND. BURR &; CO .• 
, 614 and·616 Market Ilt., Philadelphia. Pa. 

B E L  T I N O ,  PAC K I N O ,  HOSE. 
Oldeet and l.aqest Mannfnctarers in th .. United !'Itat ..... 

V U LCAN IZED  R,U IIER F A I R I C S  
For MechaDlcal Purposes. 

A:l.r Brake :l3:08e 
A SPKC l A I.TY. 

R U B B E R  M ATS. 
R U B B E R, M A TTI N C ,  

A N D  STA I R  T R E A DS. 

!t"1f � r 
,. "' . 

, � J:-
NEW YORK BELTING & PAC K I N G  CO., U i  PARK ROW, N .  Y. 

JOHN H�""BEV1I:R, Tress. Branches:-W. D. A llen &; ('0 •• 151 T",ke St .• Chlcuo: :JOI Che'tnut St .• Phlla.; 52 
SlllDDler St., Boston; Post &; Co., Cin .. O. European Branch, Plckhuben 6 HSII1bul"ll (FrelhafellJreblet), Germany. · 

Canada. �.OO a year, or one copy of the SCIEN1'III'IC AH
EItICAN and one copy 01 the SU I ' PI, " lIf " I<T, both mailed 
for one year for $7.00. Sing le copIes 10 cents. Address 
and remit hy postal order. expre ... money order. or check, 

�I U S N  "" (!o., 36 1 Brondwny, N. Y., 
Publishers SCIKNT I Il' I Il  AME IlICAN. 

• 

Builders Edition. 
THE SCIENTI.l!'IO AM ERICAN ARCHl'rECTS' A ND  

BUILDERS' EDITION is Issned monthly. '2.00 a.  year. 
Single copies. 25 cents. Forty IHrge quarto pages, equal 
to shout two hundred ord inarv book palles ; forming a 
larlle and splendid M alrnzi nr. of A ,·chi l f'et llrf', rich
ly adorned with elegant plates in colo .... and with other 
line engravings ; illustrating the most Interesting ex
amples of mudern Archltectursl Construction and 
allied ""bJects. 

A sp�cial feature Is the presentstlon In each nnmber 
uf a VSl iety of the latpi!t and bept plans for private resi
dence •• City and country. including tho�e of very mod
erate oost as well as the more expensive. Drawings In 
perspective and In color are 8!ven. tOllether wltb full 
Plans. Spec·Ocatlon., 8heets of DetalIs. Estimates. "tc. 

The elegance and cheapness of this IDBIlnlllcent work 
have won for It the ',Il rll e"' C I o'culn' ion of any 
.ArcbltecturaJ publlcation In the world. Sold by al 
nCWlldealera. '2.00 a year. RemIt to 

MUN S & CO., Publisbers, 
36 1 Broadway, New York. 
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bard Ste., PhUa .• and 17 Rose St., opp, Duane St,. N. Y, 
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