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THE GREAT TRAINING JETTY AT THE MOUTH 
OF THE COLUMBIA RIVER, OREGON. 

The successfu l  completion of the Col umbia 
Rh'er jetty and the permanent improvement 
which it has made in the entrance channel is 
anothet· tribute to the gen ius of Captain Eads, 
the author of this method of harbor improve
ment. What he did for the entrances to the 
Mississi ppi h is brother engineers have now 
accompl ished at the mouth of the Columbia 
River. 

The theory of the training jetty is based upon 
the fact that the velocity of a given volume of 
water in  passing through a channel in a cer
tain time wil l  be proportional to the area of the 
cross section of the chan nel. The smal ler this 
cross section, the higher the velocity . 

The lower reaches of the Columbia open out. 

to a width of several miles, and the silt 
wh ich is brought down the river is de
posited by the now sluggish current at its 
broad mouth, form ing in conj unction with 
the littoral drift of the sand a bar, which 
in former days was a serious hindrance to 
navigation. 'I'he plan of improvement 
contemplat.ed the constrnction of a rock 
jetty on the sonth side of the entrance 
w h ich should confine the outflowing tidal 
and river water, increasing its velocity 
and causi ng it to scour out a channel to 
deep water on the outside of the bar. The 
undertaking has been a bril liant snccess 
from the first, the i mprovement in the 
channel keeping pace with the seaward 
advance of the jetty. The original plans 
called for the construction of a pile and 
broken rock jetty, which should start 
from Fort Stevens on the southern side 
of the entrance and extend 4 t� m i les to sea. 
It was est i mated that the total cost of the 
work would be $3, 710,000, b ut the favor
able cond itions wh ich prevailed, and the 
improved methods of work devised by 
the engineers, enabled them to carry the 
jetty nearly half a mile fu rther to  sea, or 
about five miles in all, and to com plete the 
whole scheme for $2,025, 650, or about 45 

per cent less than the original est imate. 
Before the commencement of the work 

there were two or more shifting channels 
across the bar whose depth was variable, 
ranging from 18 to 21 feet. It was rarely 
that any vessel of more than 1,300 tons 
register, or drawing over 21 or 22 feet of 
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water, entered the Colum bia, and the va
riable nature of the entrance necessitated 
a close watch upon the channels  and an 
intimate knowledge of their condition 
upon the part of the pilots. 

The crossing of the bar, which required 
great caution at any time, became posi
tively hazardous in boisterous weather, 
and the grain ships which arrived off the 
har when a heavy sea was running, or 
the weath er was th ick, were liable to be 
detained on a dangerous lee coast for 

several days. 
The work was cOlllmenced in 1885. and 

it vet·y soon began to show a good effect 
upon the channel. As the work proceed
ed, the waters, confined by the rock work 
of the jetty, were prevented frol l l  flowing 
out toward the south and were concen
trated to the north of the work. The in
creased velocity proved su ffi cil'nt. to sconr 
out and carry to sea the  intern'll ing sand 
between the various chanllels, and a 

broad , magnificent entrance was formed 
which is now over two thousand feet wide 
and affords a low water depth of 30 feet. 
The new channel kept pace with the ad
vance of the j etty, and now that the ful l  
five miles have been completed, the Co· 
lumbia Ri ver is  capable of ad mitting 

(Continued on pa.ge 40.) 

CONSTRUCTION OF THE COLUMBIA RIVER JETTY, OREGON. 
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CYLINDER RATIOS IN MULTIPLE-CYLINDER 

ENGINES. 
STEAM traction will prove a great boon in the populous dis

trict affected by it. 
'1'he best ratio of expansion in multiple-cylinder en

gines has yet to be determined. At present there is 
considerable divergence of practice. Each builder is 
guided by his own conclusions, which al'e based more 
upon observation than upon any scientitic tests. Luco
motive builders are awaiting with considerable inter
est tllE' results of the experimental work which is to 
be carried out upon the new 10ColIloth'e at the labora
tory of the Purdue University, which has been fur
nished with high and low pressure cylinders, the latter 
being bushed to enable various ratios of expansion to 
be tested. A valuable contribution to our knowledge 
of this subject has been afforded by a series of tests 

which Prof. Thurston has lately carried out at Sibley 
College. The experiments were malle on an ex
perimental triple-expansion engine with cylinders !l 
Inches, Hi inches, and 24 inches diameter, by 36 inch 
strokp, A compound engine with a cylinder ratio of 
;1 to 1 was produced by combining the high pres
surp and intermediate cylinders ; another compoulHl 
WIth a ratio of 7 to 1 was secured by combining the 
high pressure and low pressure cylinders; and the 
engine in its nornlal condition was used for the triple 
expansion tests. 

The results were in some respects surprising, although 
previous experiments with the Rockwood compound 
engine had shown similar results. The diagram show
ing steam consumption per indicated horse power 

proves that at about 37 horse power the steam con
sumption was about the same in each case. Above 
this the 3 to 1 compound showed a minimum stea III 
consulllption of 18 pounds per horse power per hour 
at 75 horse power. The minimum steam consumption 
for the 7 to 1 compound was 15'8 pounds, and fo� the 
triple expansion engine 13'7 pounds. The efficiency 
diagrams showing the variation in steam for dynamo
metric or delivered horse power show that the triple 
expansion engine was 1lI0st economical under Imtds of 
from 115 to 120 horse power; but strange to say, the 7 
to 1 compound consumed less steam per horse power 
at loads under 85 horse power and less steam than a 3 

to 1 compound at loads abo\'e 72 horse power. Mr. 
'fhurston further proved that the most economical ratio 
of expansion for the 3 to 1 compound is 12 and 21 for the 
triple expansion engine. For the 7 to 1 compound the 
best ratio would probably be about 17. The conclu
sion is drawn that, after making all �llowances, the 
triple shows an economy over the 7 to 1 compoun(l of 
over 1 pound of steam per horse power per hour, aut! 
that a still larger gain is made by the 7 to 1 compound 
over the 3 t,o 1 compound. 

• • • 

ELECTRIC LOCOMOTIVES ·AT TERMINAL STATIONS. 

Although the day when the electric will supplaut 
the steam locomotive on trunk lines may be quite re
mote, it is steadily encroaching upon it� domain in 
certain branches of locomotive work. The latest evi
dence of this comes ill the shape of an announcement 
that the handsome Union D�pot at Boston is to make 
use of electric locomotives aml that no steam traction 
will be used with:n a mile of the station. The steam 
locomotives will bring their trdins up to the electric 
yard, where they will be picked up and brought in by 
the electric locomotiVES. Outgoing trains will be simi
larly handled, being picked up by the steam locomo
tives at the limits of the electric Y,ln1. The proposed 
scheme is an excellent oue aud could be adopted by 
the existing terminal stations to gl'eat advantage, 
Thongh it might involve a slight delay and greater cost 
of operation, the gain to the traveling public awl 

the locality surrounding' the greltt terminals would be 
valuable in many ways. The handsome terminal 
structures themselves would be healthier and more 
cleanly. Any traveler with an eye b the artbtic 
must have noticed how speed ily tlw fresh pa.intell 

ironwork of such a terminal as the Grand Central Sta
tion in New York , or the Pennsylvania Railroad Sta

tion in Ph iladelphia, is begriJned by the gases from 
the locomoth'es. \Vith the substitution of electricity 
the handsome train shed roofs would preserve their 
proper coloring and the light, graceful effect of theil' 
ironwork indefinitely. In the yards, moreover, the 
noisv exhanst of the switching engines would gh-e way 
to the quiet hUIll of the motor-a change devoutly to 
be wished by the residents of the adjoining di�tricts, 
who would at the sallie time be rid of the smoke and 

ashes tbat ad(1 their qnota to thp general inconvenience. 
When the approach to the terminal is in tunnel, as in 
many of the European cities and here on Manhattan 
Island, the purifying of the atmosphere due to such a 
change is too obvious for comment. 

Before leaving this subject. it should be noted that 
an electric switching locomotive has this week made a 
successful trial on the Hoboken Shore Road, New Jer
sey. It has been bnilt for hauling heavily loaded 
freight trains between the railroad terminals and the 
wharves of the transatlantic liners at Hoboken. The 
locomotive, which is eight-wheeled, develops a total 
horse power 01 540 on tour axles. each ruotor being of 
135 horse power. The substitution of electric for steam 

FORETHOUGHT IN THE CONSTRUCTION OF 
DRYDOCKS. 

The figures which have bpen given out respecting the 
new additions , costing $5.000,000, which are to be made 
to the dock system of Liverpool are very significant. 
The most striking feature is a new dry dock which is to 
be 920 feet long, with an entrance !l4 feet wide. Other 

eOlltelllplated improvements, wllOse total cost will be 
$16.500,000, include the enlargement of a dock which b 
now 475 feet long to a length of 1,000 feet and the con
struction of two others which \vill be respectively 620 
and ()30 feet. in length. It is probable that, before de
tel'lllining the length of the new docks, the authorit.ies 
consulted the owners of the transatlantic steamship 
lines which run to Liverpool, a�d that these vast dock 
dimensions have been determined by the great size of 
the ships which these companies have in prospect. 
'1'he t.ime is drawing near when the public will be look
ing for an answer on thp part of the Cunard Compauy 
t.o the " Kai�er \Vilhellll del' Grosse" and the" Oceanic," 
and it would not be surprising if their next pair of shi ps 
had a deck length of f!'Om 725 to 7fiO feet. It is inter
esting to note in this connection that the new Liver
pool dock could accommodate the 'Vhite Star liner 
,. Oceanic," 704 feet in length, with 216 feet to spare. 

.. , .... 
AROUND THE WORLD IN TWENTY-EIGHT DAYS. 

'Vhen J nles Yerue wrote his fascinating book, 
"Around the 'Vorld in Eighty Days ," he set a llIark 
which the public has evidently agl'eed to use in noting' 
any advance in the speed of circulllllavigating the 
world. The writer aime.i to show the very utmost 
that could be accolllplished by the means of trans
portation of his day, allll at the time the book came 
out it had all the possibility and improbability which 
('haractel'izeli the other works of the author. In less 
than a quarter of a century, however, the feat of tour
ing the world in eighty days has not only passed out 
of the realm of fiction into t.hat of fact, but we find 
ourseh'es within a few years of the day when til() ordi
nary tourist can llI ake the trip in less than half of 
eighty days. '1'his will be possible just as soon as the 
Trans-Siberian railroad is COlli pie ted, or early in the 
twentieth century. 

The Russian minister of ('ollllllunicat.ion, M. Chilkov, 
has stated that when the great railroad is opened the 
tonI' of the world can be cOlllpleted in thirty-three 
days, the various divisions of the journey being cov
ered as follows: 

Bremen to St, Petersburg......................... .... 1� days. 

St. Petersburg to Vladivostok ... ... . . ..... . ... . . . ..... 10 " 
Vbdivostok to San Francisco..... ... .. . ... .. ....... 10 
San Fl'anClSr.o to New york .... . . . . . . . . . . . . • • • •  • • • • • • .  472 H 
Nc\v York to Bremen................ • • • • • • • . • . . .  • . • • .  'l 

Tot al. .. ... . .. ... .. . . . .. . . . . . . . . .. ...... .. . . .. . . 33 
'fhese t1gures are evidently based upon the actnal 

runniug spee(ls of the VR,l'iOUH transportation lines, and 
an estilllate(l spppcl of about 2;) miles an hour from St. 
Petersburg to Vladivostok. 

There is no doubt that even this time could be greatly 
reduced if the speed of the trains, and to a less extent 
of the ships, were not kept down by considerations of 

economy. 

If any Olle were to set out to complete thil circuit 
of the globe in the least possible time that Illodel'll 
transportation, in the shape of existing ships and 
railways, is capable of, irrespective of cost, it would be 
possible to reduce the estimate of ]\f. Chilkov by five 
days at. least. 

In the t1gures given below it is assumed th:tt the trav
eler has the services of the fastest existing ships on the 
ocean, and that the trains are run at the highest rate 
of speed consistent with the gradients, curvature and 
condition of the roadbed, in the variolls districts 
passed over. Thus the " Kaiser 'Vilhelm" would be 
available for the Atlantic passage, with her speed of 
22'34 knots per hour, and a 20 knot ship is assumed for 
the Pacific passage. To maintain the high averages of 
the special trains chartered on the railroads, it is as
sumed that speeds of from 60 to 70 miles an hour would 
be llIaintained on the plains to compensate for time 

lost in crossing the mountain divides, What can be 
done with special facilities is shown by the fast rnns 
which are frequently made in this country and in 
England. 

The probable best time that could be made by 
chartering special trains would be about as follows: 

Miles 
Ronte. or Knots. 

New York to Plymoutn ... 2.990 
Plymouth to London ..... 194 
London to Moscow .... .... .. 1,800 

MoscolV tu Tchehabinsk ... , .. . .  1,100 
Tcheliabinsk to Vladivostok. .. 4,500 
Vladivostok to San Francisco ... 5,400 
San Francisco to Omaha ........ 1.8ti4 
Omaha to ChIcago .• . 493 
Chicago to New york .......... 998 

Speed 
pcr Hour. 

22'35 knots. 
60 mile •. 
50 " 
40 " 
37 " 
20 knots. 
40 miles. 

50 " 
UO " 

11im8 
in lIours. 

133'8 

3'2 
35'0 
27'5 

121'6 
270'0 
46'6 

9'9 
16'6 

665'2 
This gin's a total of 27' days 17 hours for the whole 

journey. If 7 hours be allowed for delay in transfers, 
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we get a total of 28 days, as the time whic'l would 
probably be occupied by a special courier in making 
the entire trip around the world. This is what could 
be accomplished at the opening of the twentieth 
century. The rapid increase in  steamshi p  and railroad 
speeds which is now taking place makes it likely that 
before a quarter of the century has passed the saUle 
distance could be covered iu three weeks or less, or in 
about the time that it took our forefathers, in the.days 
of the stage coach, to travel overland from Boston to 
Washington and back. 

••••• 
NEW YORK CONSOLIDATED. 

The opening of the year 1898 has seen the crea
tion of a new metropolis which easily takes rank as 
the second greatest city in the world. If the ghosts of 
the fou nders of New Amsterdam could have joined the 
vast m ultitude which gathered on New Year's Eve in 
the Ci�y Hall Park to celebrate the birth of the new 
New York, they would have found themselves i n  a city 
which in size and wealth had grown far beyond the 
most sanguine dreams of its founders. In point of area 
and population old New York was rapidly climbing to 
the position of second city in tile world, and the con
solidation has simply hastened an event which was 
already within measurable distance. 

Old New York covered an area of about 39 square 
miles and was popularly associated with Manhattan 
Island only. New New York covers an area of 320 
sq uare miles and includes five great boroughs : Man
hattan, or that part of the original city comprised 
within the island of Manhattan ; the Bronx, the part 
of old :New York to the north of the Harlem ; Brook
lyn, including the city of that name and the districts 
between the city and the Atlantic Ocean ; Queens, a 
district in itself larger than the old city, lying to the 
east of Brooklyn and between the Sound and the 
ocean ; and Richmond, including the whole of Staten 
Island. The population of the city is increased from 
2,000,000 to  3,388,000, giving it a place between London 
with 4,500,000 and Paris with 2,539,000. The next 
largest city in America and the sixth largest in the 
world is Chicago, with 1,438,000. The new city has 
6,587 acres of parks and squares, 1,200 miles of streets, 
of which 1,002 are paved ; 1,156 miles of sewers ; 65� 
miles of elevated rail ways; and 466 miles of surface 
rai lways. The shipping facilities of the  new city are 
shown by the fact that it has over 350 miles of water 
front. The bonded debt is about $200,000,000, or equal 
to that of London, aud the assessed valuation of real 
estate is about $2,500,000,000, that of London being 
over $5,000,000,000. The annual expenditure is about 
$67,000,000. The daily water supply, reckoned at 
330,000,000 gallons, is over 50 per cent greater than that 
of London. If the present rate of progress should be 
maintained, i t  is likely that the coming century will not 
be half spent before Ne w York wil l  be both numerically 
and in point of wealth the metropolis of the world. 

••••• 
A NOBLE THOROUGHFARE. 

The rapidity with which tall office buildings have 
been multiplying in the downtown districts of Man
hattan Island has indirectly been the means of pro
viding the consolidated city with one of the noblest 
thoroughfares in exi stence ; for it was the necessity for 
increasing the water supply of these structures which 
led to the tearing up of Fifth Avenue to lay larger 
water mains, and the asphalting of the thoroughfare 
fot a distance of ove� six miles. When the old mains 
wure laid the calculations as to the city's requirements 
were based upon the necessities of b uildings of from 
five to eight stories in height. The subsequent erec
tion of so many fifteen to t wenty-five story structures 
has, of course, greatly increased the consumption. To 
meet the demand and make a liberal provision for the 
future, the authorities have laid t wo 48-inch mains from 
Eightieth Street to Fourth Street, one line on each 
side of the street, and between these a subsidiary 12-
inch water pipe has been laid . Previous to this the 
avenue was.Iaid with Belgian blocks, and the unceas
ing din of traffic was a serious drawback to this hand
some thoroughfare. The opportunity presented by 
the excavations was used for laying t.he whole six miles 
with asphalt pavement. The change in the appear
ance and quiet of the street is striking; and. no doubt, 
j ustifies the statement of General Collis, on his return 
f!'Olll an inspection of European capitals, that in some 
respects, and especially in its electric light.ing, Fifth 
A venue is unsurpassed among the notable thorough
fares of the world. 

...... 
LIVING WITHOUT A STOMACH. 

In these day8 of remarkable achievements iu surgery 
there seems to be almost no limit to success in opera· 
tive procedure. In the matter of brilliant achieve
ments along this line must be noted the operation per
formed by Dr. Carl Schlatter, of the University of 
Zurich, who has succeeded in extirpating the stomach 
ot a woman. At present the patient is in good physi
cal condition, having survived the operation three 
lIIonths. 

Anna Landis was a Swiss silk weaver, fifty-six years 

J tieutifit �meri,a •• 
of age, and, as all surgeons know, a capital operation 
at. this time of life is att.ended with more than usual 
risk. Frolll childhood she had abdominal pains, and 
medical treatment afforded no relief. On examination 
it was found that she had a large tumor. After a pre
liminary strengthening of the vital functions, she was 
operated upon, and the entire stomach was found 
hopelessly diseased. Dr. Schlatter conceived the bril
liant idea of removing the !ltomach, which he did, 
unit.ing the intestine with the Olsophagus. This done, 
there was then a direct channel from the patient's 
throat down through the intestines, while, in place of 
a stomach, was the end of the intestine-a length of 
about fifteen inches. 

The abdominal wound healed rapidly, and three 
days after the operation nourishment by enema was 
discontin ued and the patient was fed by the mouth. 
In a few days she could eat eggs, chopped meat and 
even a half of a ('hicken. This, however, appeared to 
haye overloaded-we cannot say her stomach-her sub
stitute for that organ , and she vomited, thus proving 
that this act, which is usually associated with the 
spasmodic contraction of t hat organ, can be considered 
special to it no longer. 

A New York physician who saw the patient says 
that he was struck by her ruddy complexion and gen
eral alacrity. Her appetite was good ; she did not eat 
much at a time, but ate every two or three hours. 

In the lower formA of life the functions are little spe
cialized, and in case of need other parts of the organism 
may be impressed into service to take the place of 
those which are missing ; but with man it is different. 
When deprived of an organ' which ordinarily  performs 
functions essential to life, he dies. The recent opera· 
tion on the S wiss woman throws over our preconceived 
and st.ereotyped notions as to the vital organs. The 
stomach has long been supposed, in a certain sense, to 
govern the other functions of the body, but its physio
logical place in the human economy is threatened and 
the work done by this autocrat is now performed by 
the intestines, which, in  this case, have assumed the 
whole burden of digestion, an d, to all accounts, they 
are performing their good offip.es in  an exemplary man
ner. It is not beyond the limits of possibility that 
there will be a future enlargement of the digestive 
tract to form a food pouch, and replace, in some de· 
gree, at least, the missing organ. Such an incident 
tempts one to speculate on the validity of many 
opinions we now hold regarding the physiology of the 
vital functions. There is a limit  somewhere, but medi
cine and surgery are constantly pushing it farther 
away and the end is not yet. 

Owing to the unique nature of this daring and bril
l iant operation, we have published a full account of 
the case in the current iEsue of the SCIENTIFIC AMERI

CAN SUPPLEMENT. 
...... 

JOINT KLONDIKE RELIEF EXPEDITION. 

The arrangement effected December 30, says The 
Ne w York Times, between Mr. Sifton, the Canadian 
Minister of the Interior, and the War Department con
templates that the relief expedition shall be executed 
jointly by the United States Army and a force of the 
Mounted Police of Canada, which constitutes the 
military arm of the Dominion. The United States 
force will proceed with the relief stores to Skaguay, 
where they will be joined by the Canadian Mounted 
Police, about forty in number, and the two forces will 
then proceed together to the points where the relief ,is 
to be distri buted. 

The determination as to Skaguay is, however, still 
open. The Canadian officials concede much latitude to 
the American authorities in the actual distribution , 
recognizing that the expedition is fitted out on this 
side, although a considerable part of its work will be 
done on the Canadian side of the border. No duties 
will be imposed on the stores carried by the relief ex
pedition. 

Mr. Sifton
' 

also held a conference with Secretary 
Gage and discussed the unsatisfactory condition of 
customs regulations along the border and at coast 
ports where goods are received by one country for 
transportation to the other country. It was the mut
ual feeling that an improvement of the system could be 
made, and negotiations are in progress which are hoped 
to effect changes advantageous to both sides. 

Mr. Sifton says that the only practicable rout.e to 
Dawson City is what is known as the White Pass, or 
commonly called the lake route, commencing at Ska
guay, on Lynn Canal. He stated that they have 
eighty-five men in the territory, and expected to have 
fifty more at Skaguay on or before January 5. They 
have thirty tons of supplies now stored at Skaguay 
for transportation over the pass. 

The Canadian authorities have a post at Lake Ben
nett, another at Tagish, at which latter place twenty 
men are st.ationed; another post at White Horse 
Rapids, and t.wo posts intervening between the hitter 
point and Fort Selkirk. 

It is the intention of the Canadian government to 
have a detachment of two hundred and fifty men in  
the  territory within the next thirty days. Their de
tachment will be ready to leave Skaguay on January 

35 
15, but the minister has kindly consented to hold the 
expedition, that it may accompan y the expedition of 
the War Department, which will leave Skaguay on or 
before February 1. The minister was over the pass 
in October last. He stated that the government would 
be very glad to grant the expedition the use of its posts 
on the route and all other facilities over the territory. 

• Ie, • 
A YEAR'S SHIPPING RECORD. 

The Custom House figures on the shipping of t.he 
Port of New York for 1897 show, says The New 
York Times, that t.here were 4,614 arrivals of vessels 
from foreign ports, 7,095 from Eastern domestic ports, 
and 3,798 from Southern domestic ports. Of the foreign, 
2,313 were British, of which 1,667 were steamships : 952 
were American, of which 323 were steamships ; 517 
were German, of which 444 were steamships ; 281 were 
Norwegian, of which 242 were steamships ; 149 were 
Dutch , of which 138 were steamships ; and 115 were 
French, of which 111  were steamships. 

Of sailing vessels from foreign ports there were 94 
entries of ships and 131 of barks, 40 of brigs, and 381 of 
schooners flying the British flag ; flying the American 
flag, 58 ships, 67 barks, 26 brigs and 478 schooners. 

There were 1 Nicaraguan steamer, 1 Greek steamer, 
2 Haitian brigs, 1 Hawaiian ship and 2 Hawaiian barks, 
1 Brazilian steamer, and 2 barks carrying the same 
flag ; 20 Austrian steamers, 23 Portuguese steamers, 31 
Danish steamers, 53 Belgian steamers, 58 Spanish steam
ers, and 4 Italian. 

The coastwise trade confined under the navigat.ion 
laws to American bottoms shows that of the 7,095 
vessels from Eastern ports 6,564 were schooners, while 
only 503 were steamers. The others were sail ing craft 
of various rig. The Southern trade shows a large pro
portion of steamers, there being 1,483, as compared 
with 2,246 schooners, the remaining 69 vessels being 
ships, barks and brigs. 

The disparity in proportion of the steamers in the 
coastwise trade with the East is accounted for by the 
fact that the Sound affords a sheltered course for steam 
vessels of a class which do not enjoy the d ignity of a 
place in the shipping records of the Custom House. 
These are the Sound steamboats, which carry on so 
large a part of Eastern traffie. 

The December reports of arrivals show 358 vessels of 
all classes and nationalities from foreign ports and 859 

from domestic. 
.,.,. 

THE CONDITIONS OF MODERN NAVAL WARFARE. 

In the late war between C hina and Japan, naval war
fare on a large scale and under modern conditions was 
for the first time fairly exemplified, says The Medical 
Record. Without doubt, if the Japanese had met foe
men more worthy of their steel, the lesson taught from 
a medical and surgical point of view would have been 
even more instructive. However, quite enough facts 
have been gathered to demonstrate plainly that a com
plete revolutivn has been effected in the methods of 
naval warfare. Not only has it  been shown, as might 
have been anticipated from the nature of the new con
ditions, that the wounds received were of a more fear
ful and generally of a different character, but it also 
has been clearly shown that the shock to the nervous 
system from the noise an d vibration was terrible-i n 
some instances, i ndeed, fatal. Dr. S. Suzuki, fleet sur
geon in the imperial Japanese navy, read before the 
International Congress at Moscow a paper treating of 
the wounded i n  naval battles between Jap�n and 
China, together with some notes on the sanitary con
ditions of the navy duri ng the war. This paper has 
j ust been published in pamphlet form. Many inter
esting details are given. The principal seat of injuries 
appears to have been the head, while the hurts caus
ing the largest number of deaths were those affect
ing the larger parts of the bod y. This was a natural 
result, because in the majority of these cases at least 
one-third of the body was burned and in some wholly 
destroyed. It is pointed out that in sea fights most of 
the wounds are in the head, and i n  land fights in  b oth 
extremities. The explanation is that in land fights sol
diers as a rule are injured only by shells and bullets, 
whereas in sea battles all materials around the com
batants, as ship planks and rigging, etc. , being blown 
to pieces by the bursting of shel ls, increase the causes 
of inj ury. The antiseptic treatment, which was of 
course pursued, seems to have been attended with 
most satisfactory results. No infectious diseases of 
wounds occurred, with the exception of one fatal case 
of erysipelas. There was one case of burns leaving re
markable keloid scars. The sanitary condition of the 
Japanese navy was throughout the war excel lent. 
Venereal disease and its sequels supplied 37'69 per cen t 
of the total number of cases of disease. Diseases of the 
respiratory system numbered 9'01 per cent ; diseases of 
the digestive system, 10'09 per cent; and skin diseases 
8'91 per cent. There were 167 cases of malarial fever, 
4'79 per cent of which were fatal. But 3 cases of chol· 
era occurred in the Japanese navy. Of the 43 cases of 
kak'ke, 3 were fatal, the ratio of cases per 100 of force 
being 0'21. Of the total number of persons dying at sea 
d uring the war, 150 were killed in action and 177 died 
of disease. 
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A SWINGING SCAFFOLD IMPROVEMENT. 

In using ti wingiug scaffolus it is generally necessary 
to provide cross-bars which project inward from the 
inner edge of the scaffold to engage the surface of the 
b u i lding, and hold the scaffold out at a convenient 
working distance. The invention i l lustrated herewith 
represents an improved spacing and guiding device of 
thb uescription, in which the cross-bar is made ad
justable upon the scaffold, both lengthwise and also to 
vary the projection of the bar, regulating the distance 
at which the scaffold is held away from the building. 

CODY'S SCAFFOLD. 

J t itu f i f i t  1\utetitau. 
explosives, the combustion takes place upon the sur
face of the solid particles composing the powder, and 
an appreciable period of time is consumed in their com
bustion. At the moment the powder is ignited, the 
consuming flame attacks the whole surface of each 
grain, whether the grain measures a cubical inch in 
bulk, as in  the powders of heavy guns, or whether it be 
the size of a pinhead, as i n  the COllllllon black powder. 

The early black powder, though it was not a deto
nating powder, was consumed with such rapidity that 
the whole of it was converted into gas before the shell 
had moved forward twelve inches in the gun, and the 
expansive force of the gas then served to further accel
erate the shell during its travel through the remamder 
of the bore. This brought a very high initial pressure 

I ll Pon the gun and prevent�d the use of sufficiently large 
charges of powder to give high velocities. 

It was found, however, that by compressing the pow
der into cakes the total area exposed to the flame was 
reduced, and hence the time of combustion was pro
longed. The result was that the pressure was produced 
gradually during the travel of the shell toward the 
l ll uzzle, the pressure being spread out, as it were, over 
a larger area of the bore. The resulting velocity of the 
shell was the same, the difference in the action of the 
powder being the same as that 
between a blow and a push, 
but there was the added ad
vantage that the initial or 
maximum strain on the gun 
was less. The ideal powder 
would burn at such a rate 
that sufficient gas would be 
generated to maintain a con
stant pressure behind t h e  
shell throughout the whole 
length of its travel through 
the gun. At the same time it 
should be consumed at such a 
rate that no unburnt pow
der should escape with the 
gases. 

37, 756 pounds per square inch. '1'he powder consists 
almost wholly of guncotton and contains about 9 per 
cent of nitroglycerine. 

... ' .  I .  

THE GREENVILLE TREATY. 

One of the most interesting pUblications which the 
B ureau of Ethnology has ever published is Mr. Mooney's 
monegraph entitled " The Ghost Dance Religion and 
the Sioux Outbreak of 1890. " Even the layman when he 
examines this splendid volume cannot but feel proud 
of the Bureau of Ethnology, and, after considering this 
and other publications of the government, it is little 
wonder that foreign scientific journals speak of them in 
the highest terms. One of the i l lustrations of Mr. 
Mooney's monograph is the Greenvi l le Treaty Medal, of 
which, by the courtesy of the director, we are enabled 
to present an engraving showing the obverse and the 
reverse of the medal. 

By treaties made in 1768 with the Iroquois and Chero
kee Indians, the two leading confederacies in the East, 
the Ohio and the Kanawha had been fixed as the boun
dary between the two races, the Indians renouncing 
their claims to the seaboard of the Delaware and the 
Susquehanna, while they were confirmed in their pos-

i' he improvement has been patented by Martin Cody, 
No. 106 East 109th Street, New York City. It COIll
prises a cross-bar in which are longitudinal slots and a 
clamp having U -shaped arms adapted to embrace the 
side-bars of the scaffold, a bolt passing through one of 
the arms being adapted to engage the side- bars, while 
a bolt secured to the bend of the clamps pa8ses through 
the slots in the cross-bars, whereby the cross-bars Illay 
be adj usted upon the scaffold without loosening the 
attachment of the clamps to the side-bars. T wo of 
these U -shaped clevises or yokes are provided for each 
cross-bar, and the inner ends of the bars are provided 
with rollers to engage the building. Any required ad
justment is easily  effected as the scaffold is shifted to 
different places upon a building, or as it  Illay be 
necessary to have the cross-b ars in contact with the 
building and not projected opposite a windo w. 

The smokeless powders, be
cause of the small quantity of 
solid products of combustion 
and the great volume and 
high temperature of the gases, 
enabled the artil lerist to se
cure velocities far in excess of 
those obtained by the use of 
the old powders. Moreover, 
smokeless powders lent them

GREENVILLE TREATY MEDAL, OBVERSE AND REVERSE. 

. ' . '  . 
THE COMBUSTION OF SMOKELESS POWDER. 

The popular idea of an explosive is a substance 
which is capable of instantaneous cOlllbustion in a con
fined space to which no air is admitted.  Although the 
terlll b urning is freely used i n  speaking of powders, it 
is l ittle understood that the various explosives have 
different rates of combustion, entitling them to be 
termed either slow burning or quick burning or de
tonating, as the case may be. As far as our senses are 
able to inform us, all explosives are instantaneous, and 
; t would seem as though the solids were converted into 
gases in a literal instant of ti me. 

As a matter of fact, however, there is a differenCE in 
t l lP,  rate of com bustion which is sufficient to divide ex_ 

seh'es to the formation of powder grains which would 
i nsure the very best control of the combustion of the 
powder. We present illustrations of the Maxilll
Schupphaus smokeless powder, which is formed into 
multi-perforated grains, whereby the burning area is 
regulated so that only a desired initial pressure is ob
tained, and the powder is consumed with such increase 
of burning area as to maintain a practically  equal 
pressure behind the projectile throughout the gun. 

It is evident that solid cylinders of powder would de
crease in area as they burned, and there would be a 
corresponding decrease in the amount of gas given off. 
If, however, the cylinder burns up on the interior by 
means of suitable perforations, the b urning area and 
therefore the volume of gases produced will increase. 
The accolllpanying engraving is from a photograph of 

sOllle u nburned and partially burn
ed grains of Maxim-Schupphaus 
smokeless cannon powder. T h e  
partially burned grains were picked 
up in front of the gun after some 
experiments in firing powder from 
a gu n  too small for the grain of 
powder employed. They illustrate 
the action of the combustion of this 
powder in the gun and demonstrate 
that the powder is consumed with 
the effects claimed by Mr. H udson 
Maxim. 

MAXIM-SCHUPPHAUS POWDER BEFORE AND AFTER FIRING. 

It will be seen that two kinds of 
perforations are employed, those in 
the cylinder to the right being cir
cular and those of the opposite cyl
inder being quadrilateral i n  section, 
with two sides rad ial to the center 
of the cylinder. The latter form 
was adopted to secure a more even 
and complete combustion of the 
powder. That this is done is shown 

plosives broadly into two classes, those which are de
tonated and those which are quick burning and slow 
b urning. Detonating explosives are those in which 
the explosive is consumed simultaneously, or p raClti
cally so, throughout its entire mass by what is called 
a wave action. '£he generation of gas is so complete 
and instant as to produce a disruptive or shattering 
effect, which renders such explosives useful for blast
ing purposes, but unfits them for use in rifles or artil
lery. 

In the gunpowders as distinguished from detonating 

by comparing the bulk of the solid 
sections which remain in the two types of powder 
grain. 

We subjoin the results of tests oorried out by the 
United States Navy at Sandy Hook and Indian Head 
proving grounds. With 1 1 '75 pounds of this powder 
fired in a 5-inch rifle of the United States Navy a velo
city of 2,556 feet per second was obtained with an 
initial powder pressure of 34, 900 pounds per square 
inch. With 11 pounds of the same powder fired in a 4'7  
inch breech-loading field gun the high velocity of 2, 839 
feet per second was obtained with a powder pressure of 

session of the Alleghany, the Ohio and the great N orth
west ; but the restless borderer would not be limited, 
and encroachments on the natives' domains were con
stantly being made, resu lting in a chronic warfare which 
kept alive the spirit of resentment. The consequence 
was that, in the final struggle of the Revolution, the In
dians ranged themselves on the British side. When 
the war ended, and a treaty of peace was made between 
the new government and the old, no provision was 
made for the red allies of the king and they were left 
to continue the struggle single handed. The Indians 
claimed the O hio country as theirs by virtue of solemn 
treaties, but pioneers had already occupied Western 
Pennsylvania, Western Virginia and Kentucky and 
were listening with eager attention to the reports 
brought back by adventurous h unters from the ferti le 
lands of the Muskingum and the Scioto. They refused 
to be bound by the treaties of a government they re
pudiated, and the tribes of the Northwest were obliged 
to fight to maintain their territories. Under the able 
leadership of Little Turtle, they twice rolled back the 
tide of white invasion, defeating two of the finest armies 
ever sent into the Western country, until, after twen t y  
years of unceasing warfare, crushed a n d  b roken b y  
t h e  decisive victory of Wayne a t  Fallen Timbers, their 
villages in ashes and their cornfields cut down, the dis
pirited chiefs met their conqueror at Greenville in 17!J5 
and signed away the rights for which they had so long 
contended. 

By this treaty, which marks the beginning of the end 
with the Western tribes, the Indians renounced their 
claim to all territory east of a line running in a gen
eral way from the mouth of t.he Cuyahoga, on Lake 
Erie, to the mouth of the Kent.ucky, on the Ohio, leav
ing t.o the whites the better portion of the Ohio Val
ley, i ncluding the hunting ground of Kentucky. The 
Delaware, the 'Vyandotte and the Shawana, three of 
t.he red tribes, were almost completely shorn of their 
ancient inheritance and driven back as refugees among 
the Miami. Our engraving shows the Greenville 
Treaty Medal of 1795. 

The original silver medal presented by George Wash
ington to Red Jacket was recently sold in New York.  
It closely resembles the medal shown in our engraving, 
only the date is 1792. It was presented to Red Jacket 
during Gen. Washington's third visit to Philadelphia.  
U pon the death of the Indian chief it fell into the 
hands of James Johnson, his successor, and it finally 
came into the possession of E. S. Parker, an educated 
Seneca Indian, and at his death it was sold by his  
widow. 
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A HYDRAULIC LIFEBOAT. pound engine are 8% inches and 14% inches in diame-

We present illustrations of one of the few successful ter, with a common stroke of 12 inches. Steam is sup
hydraulically propelled boats which have been con- plied by a Thornycroft water-tube boiler placed in a 
structed in recent years. Most of our readers will re- closed compartment forward of the engine. The pres
member the attempts which were made years ago at sure at the boiler is 140 pounds to the square inch. 
hydraulic propulsion by means of a jet of water driven The water is drawn into the pump by means of an in
at high pressure from a three-quarter inch nozzle at the take, A, formed by a break in the skin plating, which 
stern of the boat. The attempt in question was not is formed in the shape of a scoop. The outlet and in
successful for obvious reasons. Since that time hy- let passages are short, being made so with a view to 
draulic propulsion has been successfully achieved by carrying as small a quantity of water as possible. 
enlarging the area of the discharge and forcing through The go-ahead outlet is located j ust below the water 
it a large volume of water at a moderate pressure. level and the go-astern outlet j ust below the sponsons. 
T his system was applied some years ago to a hydrau- In whatever direction the boat may be traveling, the 
lic lifeboat named the " D uke of Northumberland,"  centrifu gal pump is always t urning one way, and the 
which was constructed by Messrs. Green, of Black wall, reversing of the boat is accomplished by directing the 
the machinery being supplied by Messrs. Thornycroft, flow of water either ahead or astern, as the case may 
of Chis wick, the well known builders of torpedo boats. be. After the water has passed through the pump it 
This system of propulsion was not applied with any passes to either side of the boat, and each delivery pipe 
idea of economy, b ut with the object of providing a is divided into two branches, which enable the water to 
s t e a m - p r o 
p e I I  e d boat 
which should 
not have any 
e x p o s-e d  pro
peller, w h i c h 
might be dam
a g e  d by the 
w r e c k a g e  of 
vessels. Since 
she w a s  put 
a c t i v e l y  to 
w o r k ,  t h e  
" D u k e' 0 f 

N o r  t humber
land " has ren
dered excellent 
service at Har
wich and also 
at New Brigh
ton, where she 
i s  a t present 
stationed. 

"The Queen" 
is the second 
lifeboat of this 
type to be built 
and she takes 
her p l a c e  as 
one of the fleet 

o 

o 

37 
a speed of 8 '85 knots per hour. As  was to  be  expected , 
the boat runs ,vith great steadiness and practically no 
vibration, and there is only a slight throbbing move
ment noticed , which is, of course, due to the momen
tum of the reciprocating parts acting in a fore and aft 
direction. 

It will be noticed that, for the power developed by 
the engine, the speed is low ; but, as we have alread y 
stated, the hydraulic propulsion is not adopted fOI" 
motives of economy, but becanse of its fitness for the 
particular class of work which the lifeboat has to ac
complish. The ordinary propeller would be simply 
out of the question, because of the certainty of its 
being fouled by the ropes and wreckage which is 
usually floating alongside a stranded ship. The intake 
of the hydraulic engine is built entirely within the 
hull and is protected by gratings ; it is, therefore, well 
adapted for use where the sea is encumbered with 
wreckage and floating spars. Moreover. the short, 

s t e e p  s e a s  
which a life
boat, in put
ting out, has 
t o  encounter, 
would c a u s e 
screw propel
lers to race ex
c e s s i v e l y ;  
whereas t h e  
hydraulic pro
pulsion is not 
a ff e  c t e d  by 
rough water. 

The lifeboat 
is p r o v i d e d  
with a heay�' 
steel w ire haw
ser 100 fathoms 
in length. It 
is carried on a 
reel located in 
t h e  cockpit. 
The boat also 
carries a steam 
capstan which 
will prove of 
i n  e s t  i m a b Ie 
value in the 
work of t h e  

o f  t h e  Royal 
National Life
b o a  t Institu-

LONGITUDINAL SECTION AND PLAN OF " THE QUEEN " SHOWING ENGINES C, CENTRIFUGAL PUMP B, SUCTION A, AND 
THE DELIVERY PIPES FOR THE HYDRAULIC JETS. 

boat. At the 
conclusion 0 f 
the speed trials 

tion. Her dimen
sions are as fol
lows : 

Length over all, 
55 feet ; width of 
hull, 1 3 f e e  t 6 
inches ; breadth 
on deck, 16 feet ; 
the d e c  k being 
carried out con
siderably beyond 
the sides of the 
hull so as to form 
sponsons of tl!e 
kin d  with which 
we are famil iar in 
American r i v e r 
steamers. T h e  
sponson deck is 
very solidly con
structed and acts 
as a fender for 
the hull when the 
boat is t a k e n  
alongside a wreck. 
It a I s o  affords 
protection to the 
jet orifices in the 
sides of the boat. 

The hull was 
designed by Mr. 
G. L. W a t s o n ,  
b e s t  known in 

HYDRAULIC LIFEBOAT " THE QUEEN " CONSTRUCTED FOR
' 
THE ROYAL NATIONAL LIFEBOAT INSTITUTION . 

interesting expe
riments were car
ried out to de
termine the turn
ing capacity. A 
life b u 0 Y w a s 
thrown overboard 
while the vessel 
was running at 
f u l l  speed, and 
the jets were a t  
once delivered i n  
the go-astern d i 
rection. It took 
j ust one minut e 
to r e c o v e r  the 
buoy. For pur
pose of compari
son, the tillle was 
taken in recover
ing the buoy with 
the j e t s going 
ahead a n d  the 
rudder put hard 
over. I t t 0 0 k 
exactly the sallle 
time to recover 
the buoy as in the 
first place. The 
draught o f  t h e  
lifeboat, when all 
g-ear, stores, fresh 

America as the designer of the " Thistle " and the 
. .  Valkyries, " chal lengers for the America cup. It. 
is built entirely of steel and is fully subdivided into 
lVatel·tight compartments. I n  the after part of the 
boat is a large open cockpit, from which the steering is 
done. The cockpit is made watertight with non-return 
relieving valves, which allow any water which may be 
shipped to flow out immediately. The rudder projects 
considerably below the bottolIl of the boat to enable it 
to take hold of the water in a choppy sea. The steer· 
ing is greatly assisted by the method of hydraulic pro
pulsion, as will be explained later in the article. 

The boat i� dri ven by engines, C, of 200 horse power, 
which are direct connected to a centrifugal pump, B, 
which is placed approximately horizontally near the 
bottom of the boat. The pump is 2 feet 6 inches in dia
meter, and, when running at full speed, it makes 450 
revolutions per minute. The cylinders of' t�e COIIl-

be d i recte(l either toward the bow or the stern by Illeans 
of two sl uice valves, which are located at the point of 
div'ision of the outlet passage. These valves are opera
ted by means of hand wheels, which are located con
veniently within reach of the coxswain's hand in the 
afterpart of the cockpit. This gives the coxswain a re
markable control of the boat. If he wishes to make a 
sharp turn to port, he will direct the port race from the 
pump ahead, while the starboard jet will be kept going 
astern. The action is somewhat similar to that of a 
twin screw vessel, but more effective, owing to the fact 
that the jets emerging amidships give a greater turning 
moment than is afforded by screws located near the 
keel at the stern. Another curious feature is that the 
boat can be stopped without stopping the engines, by 
placing the valves so that they divide the water de
livered from the pump between the go-ahead and the 
go-astern positions. On her trial trip the boat showed 

water and thirty
nine persons are on board, is about 3 feet 3 inches, 
and at this draught the displacem ent is about 30 
tons. 'Ve are informed by Messrs. Thornycroft & 
Company,  b y  whose courtesy we are enabled to present 
the illustration and particulars, that t hey are now con
templating a steam l i feboat driven by a scre w turbin . 
propeller, which wil l  secure all the advantages of hy
draulic propulsion, but which will give an equal speed 
for about fifty per cent as much power as is required 
to drive the centrifugal pump. 

.. . . � .. 
RECENTLY a bust of Michael Faraday was unveiled 

at the Michael Faraday Board Schoul, at Wal worth. 
The bust was presented by the managers of the Royal 
I nstitution, and is a copy of the origi nal bust executed 
by Matthew Noble. Sir J. Crichton Browne, F. R. S. , 
and other representatives of the Royal Institution, 
were in at tendance. 
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ExhIbItion of K o dak P"oto�rap"s, 

The introduction ten years ago by the Eastman Ko
dak Company of a new system of roll holder or fi lm 
photography, when the word " Kodak " was first ap
plied to a camera and the phrase, . .  You press the but
ton, we do the rest, " became popular, is now fittingly 
celebrated by a singularl y large and interesting exhibi
tion of Kodak pictures, going on froIll January 4 to 
Jan uary 15 at the Academy of Design i l l  this city, cor
Her of T wenty-thil'd Street and Fourth Avenue, and is 
well worthy of a dsit. 

The exhibition combines work sent in in answer to a 
number of competit ive competitions gotten up by the 
Eastman Company last yeal', besides several loan ex
hi bits sent u pon i n vitation by a number' of well known 
art photographers and also by members of the royal 
family of England. The pictures have been exhibited 
in London and are now put on vie w in New York as 
examples of the latest progress in film photography. 
'l'he excellence of the d isplay, the prominence of IlJany 
of the contributors, make it very attractive to all inter
ested in photography. 

T he south (largest) room is devoted mainly to en
largements on the Eastman bromide paper by notable 
photographers and the royal family, some of which, in 
ton e  and color, simulate etchings to a remarkable de
gree. 'rhe latest method of softening masses of light 
and shade in enlargements is to place over and in con
tact with the sensitive sheet an ordinary fine open 
meshed bolt ing cloth, such as is used in flour mills, 
during the exposure. \Vhile the dots and spaces pro
dnced by this l tlethod are observable on close i nspection 
of the print, they disappear when viewed at a little dis
tance. 

'rhe magnitude of several of the enlargeluents also 
d p i llonstrates the freedom from grain in the speci al 
transparent film used as the basis for the sensitive 
e l llU lsion, as well as the excellence of definition of the 
lenses employed. 

The west hall is filled with large frames of prize Ko
dak and pocket miniature photographs, all  of excellent 
uniform quality. 

The north hall contains loan photographs and 
large r sized direct pictures, while the east gallery is 
devoted mainly to the industrial branch of film photo
tography and to lantern slides and transparencies. 
H ere were to be seen specimen prints toned in several 
different ways, negatives and transparencies produced 
directly by the solarization or reversal of the image 
method, remarkably well executed X ray, large photo
graphs, and specimens of the film as pl"epared prior to 
the coating of the sensitive emulsion. 

There were also examples of the Eastman transfer 
bromide paper, by means of which the developed image 
can be transferred to porcelain, glass, linen, silk, and 
other articles. 

The pictures were neatly framed and the several halls 
appropriately draped. As a whole the exhibition may 
be considered a s.uccess, not only as illustrating the art 
and scientific possibilities of film photography, but 
also the remarkably rapid growth and extension of a 
purely American industry devised by Americans keen 
enough to comprehend the popular demand for simple, 
inexpensive picture-taking apparatus and appliances. 

• t • • • 
Conunon Errors About Snakes. 

BY NICOLAS PIKE . 

Much has been written recently in relation to snakes, 
when in danger, receiving their young into the esopha
gus and retaining thelll u ntil danger is over. This has 
been denied in strong lallguage by many naturalists 
who seldom thinl, it worth while to study the biology 
of this interesting class of animals. It appears strange 
that at this late day the wildest superstitions are still 
extant with regard to reptile life. There is one reason 
that may account partly for it. Nine out of ten per
sons who llIeet a snake either kill it or run from it. 
Now if a l ittle trouble were taken to watch some of their 
habits, they wou ld soon lay aside their erroneous ideas. 

I intend to show in this article that not only 
one species of snakes, but many, haye been known 
positiyely to care for their young in this manner. I 
shall also try and correct many errors concerning 
snakes. It  is a vel'y difficult matter to erad icate super
stitious ideas and foolish errors, when universally en
grafted upon the public mind. Many of these errors 
have become fixed alllong the ignorant, and even 
among some that are educated. 

That snakes receive their young into the esophagus 
when they are in danger is a well known fact . More 
than forty y ears ago ' Sir John Richardson published 
an account of a rattle�,nake that he saw take a brood 
of young ones she attracted by her rattles, and they 
darted into her mouth, which she held wide open. 
The moment the litt le  ones heard the warning, they 
disappeared into her esophagus. 

Prof. Brown Goode, Curator of the Smithsonian 
Institution, Washington, in a paper read by him before 
the American Association for the Advancement of Sci
ence, proved that the performance was not an uncom
mon one. 

Col. F. W. Prince, of Hartford, Conn. , says he saw a 
snake, probably an adder, about whose head and 

J ' �tut i f i t  �mtri,au. 
body her young brood were' disporting themselves. 
Instantly the mother snake opened wide her mouth 
and down her throat ran the baby brood, one OIl the 
tail of the other. Dr. Ed ward Parker states that when 
in Paraguay he saw seven young rattlers run into the 
mouth of the old one. He secured them, and they are 
now in the collection of the National Museum, Wash
ington. 

Thomas Proctor, lawyer, naturalist, and gentleman, 
w hose veracity is undoubted, informed me that he has 
seen the comlllon garter snake take her young into the 
esophagus alld, after retaining them for some minutes, 
has seen them cOllie out again. 

I have obserycd thi� habit in a number of species, 
including the rattlesnake, the common adder, Hete
rodon platyrhinos, two species of garter snakes, Euta
nia sirtalis and saurita. In the year 1842 I made a tour 
on foot rou nd Long Island, in order to gain a knowl
edge of its fauna and flora. A naturalist of distinction 
accompanied me on the trip. At this early period 
,.m akes, 

. 
including the rattler and copperhead, were 

t.here not unCOUlIllOn. The striped pine snakes and 
sand adder were very numerous. One day while in 
camp I observed, very near my tent, a striped snake 
with a number of l ittle ones around her. I called my 
cOlll panion. who was near, to come and see the pretty 
sight. As he came forward the snake became fright
ened and made 'a blowing noise, which the young 
understood, for they quickly gathered near the head 
of the mother, who opened her mouth wide, and they 
all disappeared into her esoph agus. I quickly seized 
her by the neck and secured the whole family, seven
teen in all. I kept them a week and then gave them 
their liberty. During the period of confinement I had 
t he pleasure of seeing the mother protect her young 
several times in  the manner above stated. Prof. 
Brown Goode has accounts like the above from more 
than one hundred different sources. Of these, sixty
seven observed the young- dart into the old snakes' 
mouths. Twenty-two noted the means of comlllu nica
tion t hat warned them of danger, which was either a 
b lowing, a click, a rattle, or whistle. Five witnesses 
saw the young go in and cOllle out again, and OIle 
observer saw the act repeated on several successive 
occasions. Why should we disbelieve that the snake 
take their young into the esophagus, when it is well 
known that fish do the same thing? The fish in Panama 
called the arius, according to Agassiz, carry their young 
in this way. While at the Seychelles group of islands, 
Southern Africa, it was my custom to bathe in the 
ocean every morning. On one occasion, in company 
with an officer of the English army, we observed a fish, 
v/hich I thought to be " Laffe volant, " lying quite 
motionless near the bottom, in shallow water. N umer
ous small fish, t wo inches in length, were swimming 
around the larger fish's head. When we disturbed 
what proved to be the mother, she opened her mouth 
wide and instantly the young disappeared down her 
throat. At first we thought she had devoured them, 
but in a few minutes they all appeared, swimming 
round the head of the mother as before. Again when 
disturbed she did the same thing. We tried the experi
ment with a number of individuals with same results. 
We thought at the time we had made a great discovery. 
In speaking of the circumstance to some friends, we 
found it was well known to those living in the island. 

There is a fish in the Amazon River, South America, 
that has been observed to care for her young in the 
same manner. '1'he fish is called the • •  stud is. " There 
are many an imals that have a similar h abit. Among 
the reptiles there is a lizard, native of South Africa, I 
have observed do t his, I could add largely to the 
above, but space will not admit in this article. 

The common error, which is almost universal, is that 
snakes bite. Snltkes do not bite ! Their jaws are con
nected only by a cartilage, are not hinged, and cannot 
be brought together with any force. The poisonous 
snake strikes from its coil, throws its head and body 
forward, and strikes or hooks its fangs into the object 
aimed at. The entire work is done with the upper 
jaw, the lower jaw having nothing to do with it. 'l'he 
serpent does not swallow its prey ; but slowly draws 
itself over the creatu re it devours. It is enabled to do 
so by the elasticity of the skin and the extraordinarily 
loose condition of the teeth-bearing bones of its fangs. 
As for a snake depositing a thick slime al l over its prey 
before swallowing it, it is a mistake. The tongue does 
not carrv moisture enough to do this, but when once 
inside tl�e animal there is an abundance of saliva. The 
tongue is looked upon as a sting, and the common 
expression i.s " Look out for its sting- ! " 

The tongue is a mobile, extensile organ of both 
touch and taste. So far from being a sting, the deli
cate implement is of the greatest use, and expresses 
fear. anger, or pleasure ; also when testing any objects 
of food. This we have often proved whenever a d iffer
ent kind of food was given. There is no doubt but 
that the tongue of a snake is very important to its 
o wner, as the slightel:lt inj ury even to its tips generally 
results in the snake's death.  

That Snakes Fascinate Their Prey.-The notion for
merly entertained that snakes fascinate their prey is 
superstitious and now exploded. 

Shedding of the Skin.-'rhe general opinion is that 
snakes shed their skin once a year. Snakes do not 
shed their skin or hide, only the cuticle. I have known 
this to take place four or five times in one year. 

As snakes have no ears, they are supposed to be quite 
deaf. Snakes are very sensitive to sound when there 
is a vibration in objects in contact with their bodies, 
It is said that they have also an appreciation of sound 
through the delicate nerve of the tongue. 

Many positively assert that snakes are not fond of 
music. As a rule, snakes are fond of music. I have 
had them wriggle about, erect their heads and bodies, 
to t he sound of the piccolo and flute. Loud mUSIC, 
such as the cornet and bugle, frightens them. While 
living in the East, I was frequently invited by friends 
to accom pany smal l hunting parties to the forest. On 
one occasion I had been out all day, and our bunga
low was left in charge of a servant. On our return ,  
we were informed that a large and dangerous serpent 
had been seen to ascend to the thatched roof and 
secrete hilllself there. A fakir was sent for and callie 
illlmediat.ely. Seating himself, with a companion, on 
the floor, in the center of the house, he commenced to 
play an instrulllent similar to a clarinet. Soon the 
snake made his appearance, first showing its head only ;  
gaining confidence, he soon llloved to  a position direct ly 
over the head of the IlIusician, lett ing himself down 
full  length,  holding on a minute by its tail, then drop
ping down to the floor and coiling up directly w here 
the lllell were seated, elevating its head and body 
about twelve or fourteen inches, s waying back ward 
and forward , keeping time to the m usic for sOllie min
utes, when the llIusician's assistant placed

' 
a basket 

over its head and secured it. Snakes are very t i mid 
creatures, and always try to avoid man when they can 
do so ; but when cornered, and find that they cannot 
escape, will turn upon him. I h ave had small garter 
snakes do this, and have al ways given them their lib
erty for displaying so llluch courage. They are easily 
frightened, but if handled carefully, wil l  soon becollle 
very tame and fallliliar. Although I have studied 
them for llIany years scientifically, I am always learn
ing something new a.bout thelll-some new disclosure 
in their life history. So it is in all branches of nature ; 
therefore, it becomes very important to note down care
fully observations for future reference and comparison. 
The proper way to study natural h istory is in the field. 
There are few works on natural history that are pro
fessionally treated, and man y of these are unsatisfac
tory. 'rhose who have been obliged to examine care
fully, in the hope of collecting original observations, 
statements of facts worthy of repetition, or remarks 
properly illustrative to obtain the information desired, 
have been sadly disappointed. There is no doubt that 
many naturalists of the present day study natural his
tory improperly. A collection of stuffed bird skins, 
sea shells, reptiles in alcohol, scientifically arranged, 
with Latin names, and locality, is all that is required. 
Biology is ignored ! I am not much surprised at the 
superstition which many people entertain about 
snakes. Most people have great antipathy toward 
them, and the hand of man is almost universally raised 
against them. \Vith the exception of the poisonous 
kinds, the snake should be protected as a friend to 
mankind. They destroy an immense amount of rats 
and mice, and are truly a friend to the agriculturist. 
Many people have erroneous ideas which were instilled 
into their minds in childhood, especially concerning the 
serpent, and it is a very difficult thing to eradicate such 
ideas of long standing. It  seems incredible that such 
things exist, and are countenanced in this enlightened 
age, especially by those who profess to be educated. 
But such is a fact : and the object of this article is to 
correct some of the most glaring of these mistakes. 

• · e l  • 
Alfred N o bel's 'V ill Proved. 

The will of the late Alfred Nobel, the Swedish chem
ist, an expert in high explosives, who died at San 
Remo, Italy, on December 9, 1896, has been proved. 
'l'he personalty is valued at $2, 1 70,465. 

About half the estate goes to relatives and the re
mainder is invested, the interest to be divided annual ly 
into five prizes of about $10,000 each. Prizes one,  t wo, 
and three are to be awarded to the persons making 
the most important discoveries in physics, chemistry, 
physiology or medicine. 

Prize four is to be given to the person making the 
best literary contribution upon the subject o.f physi
ology or medicine, and prize five is to be awarded to 
any person who has achieved the IlIOSt or done the 
best things looking to the promotion of the cause of 
peace throughout the world. 

These prizes, which are all open to any persons any
where in the world. will be awarded by the various 
S wedish acadelllies, except the prize for the propagation 
of peace, which is left in the hands of a committee to 
be elected by the Norwegian Parliament. 

• .  e . •  
ACETYLENE can be neither manufactured nor sold in  

Great Britain now save by express permission of the 
Home Secretary, the prohibition being made in a re 
cent Order in Council. 
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®orr espon il ence . 

N ebra.ka and the Sugar Heet Indu.try. 

To the Editor of the SCIENTIFIC AMERICAN : 
As a constant reader of your instructive scientific 

journal. permit me to call attention to two communica
tions which appeared lately, calculated, by inference at 
least, to do inj ustice to a part of this State, touching 
an industry in which we are al l  very lUuch interested, 
viz. , sugar beet. 

Your iss ue of November 27 contained the following : 
" Nebraska, also, is not likely to show rapid or im

mediate progl·ess in  the industry. Drouth and the 
lack of sufficient surface water to make irrigation 
practicable debar a considerable portion of the State 
from profitable agriculture, and, while eastern N e
braska has sOllie very fi n e  sections of l and that in a 
normal y ear can be depended upon for crops that will 
compare favorably with E u rope, the general results 
have not been good enough to warrant anything but 
most cautious progress. Two of the most desirable 
sites are now looking for a factOl·y, and if such a one 
were bu i l t  of not less than 500 tons capacity, it could, 
without doubt, be made to pay well. '1'0 sum up, 
thel·efore, the future of the indnstry in  Cal ifornia and 
New Mexico is quite rosy ; in Nebraska and Utah it 
is somewhat problematical, though by no means dark. " 

In a letter written by . .  Sarkander, " which appeared 
in your issue of the 25th inst. , he supplies s tat istics 
touching rainfall in the eastern part of this State. 
'I'he \niter says : 

. . The reports of the 'Veather B ureau are easily ob
tainable and ought to be made the bas is  of all  such 
del iberations, for they are the only rel iable source of 
information on subjects in regard to this new industry. 
A study of these reports bearing on the climatic con
ditions of the eastern half of Nebraska will convince 
every unbiased observer that these conditions are most 
favorable for the successful development of the beet 
sugar industry. Essential tests, quality and quantity, 
of beets grown in the State, in the existing sugar fac
tories have proved this to be the case beyond any 
doubt or negation." 

The reader is left to infer that the western half of  
Nebraska does not show as favorable conditions as the 
eastern half, or other part8 of the United States. Had 
he examined records of the Chemical Department, 
State University, Lincoln, he would have d iscovered 
that, while t.he eastern half grows the larger tonnage 
of beets to the acre, the western half grows a beet richer 
in  saccharine qualities. Also, that experi ments gener
ally teach that as they are extended toward the East, 
the tonnage gets greater and sugar qualities less, 
while toward the West, the " land of sunshine, " which 
a beet must have, the tonnage grows lighter, but sugar 

J t itutif ic �mtriclu. 
Science Note •• 

That birds build their nests by imitation has been 
called in question by Mr. A. G. Butler, of London, who 
says that the reason why many of them at the begin
ning of the season trifle with building material for 
some time before they produce a satisfactory result is  
that they are unable at once exactly to remember what 
the character of the nest was in which they first saw 
the light of day. 

It has been noticed that in times of epidemics tan
ners are surprisingly free from attacks of the il lness. 
This is due to disinfectant action of tannic acid. T he 
chol"era periods of 1850 and 1880, and later still the 
Hamburg epidemic in  1892, have clearly shown the 
comparative security of tanners. They are, however, 
attacked by two diseases peculiar to their trade, and 
caused by the manipulation of the skins. One par
ticularly occurs frequently, attacking the finger tips 
and making the person afflicted unfit for the work. 
-La Science en Famille. 

From the United St.ates Monthly Weather Review for 
August we learn that the Postal Telegraph Cable Com
pany is co-operating w ith the U l l ited States Time and 
Weather Service Company, of New York, in  establish
ing throughout t h e  city a number of handsome clocks 
which shall exhibit standard t i llie, not only by the 
face of the clock, but by the d ropping of a time ball at 
noon. Under the dial are panels which are filled up 
partly by sp�cial  ad vertisemen ts and partly by the 
latest Weather Bureau reports and forecasts, which 
are t h us made know n two or three hours before they 
appear in the afternoon papers. The stands contain, 
in addition, a barometer and t.hermometel·. The clocks 
ha.ve also been erected in llIany 'Vestern cities, and thE:l 
arrangement is somewhat s imilar to the so-called 
U ,·ania columns, in Berlin, where they are said to be 
very popular. 

After a long experience with typhoid patients, Dr. 
Ussery, of St. Louis, maintains that the best food for 
them is the banana. He explains by stating that in 
this disease the lining membrane of the small  intestines 
becomes intensely inflamed and eng01"l�ed ,  eventually 
beginning to slough away in spots, leaving well-defined 
ulcers, at which places the intes tinal walls become 
dangerously thin. Now, a sol id food, if taken into 
the stomach, is likely to produce perforation of the in
test ines, dire results naturally fol lowing ; and this 
being the case, solid foods, or those containing a large 
amount of in nutritious substances, are to be avoided 
as dangerous. But the banana, though it may be 
classed as a solid food,  containing as it  does some 95 
per cent nutrition, does not possess sufficient waste to 
irritate the sore spots ; nearly the whole amount taken 
into the stomach is absorbed, giving the patient 
more strength than can be obtained from other food. 

q ualities (:"accharine aI)d purity) greater. For instance : A general professional i ndorsement is accorded views 
A recent bulletin issued by the State Experiment expressed by Prof. Allport, of the University of Min
Station of Missouri advised farmers not to engage in nesota, on some of the means at present required to 
the sugar beet growing, as resu lts had been unsatis- protect the eyesight of children. He asserts that pri
factory, quality too low ; while the following appears maril y  in the structure of a school building as few ob
from South Dakota : " O ut of four hundred tests of stacles to vision as llIay be should be permitted ; ample 
S ll""ar beets made at the South Dalwta Experiment i l lumination, whether natural or artificial, should be 
St�t ion at Brookings, many gave over twenty per 

'had from the left side of the desks ; the desks them
cent sugar. Some farms give as h igh as twenty-fou r  selves should be of such sizes as to permit the pupils' 
per cent. These are believed to be the most remark- feet to rest firmly on the floor ; they should also be 
able beet tests ever made." provided with comfortable backs and slightly slanting 

So far as experiments i n  this State go, I understand tops, the latter placed at such d istances from the eyes 
that S ioux County, in the extreme north west, has shown as to render sight easy without the close approxima
best results. tion of books ; the blackboards, maps, etc. , should be 

President Oxnard, . of the two Nebraska and one so situated as to be readily seen ; an erect style of 
Cali fornia factories, has recently stated that results of handwriting, less irksome to the eye than slanting 
this season's run in Nebraska are in  every particular charactel·s, should be taught ; and frequent changes 
equal ly  sat isfactory w ith that in Cali fornia, which of study or intervals of intermission shou ld be secured, 
ought to settle the quest ion of any advantage that so as to avoid continuous work of one kind. Finally, 
State h as over us. Furthermore, certainly a difference school principals should be trained i n  the detection of 
of some two t housand miles uearer point of distribution eye disorders and in a system of notification to parents 
and consumption ought to be in favor of this State. of discovered defects req uiring attention from compe-

Western Nebraska has land that · can be o btained tent authority. 
cheap, which has no superior for growing a rich beet ; 
plpnty of sunshine ; l imestone, building stone and the 
very purest water. T herefore, w hen capital begins 
in earnest to look up locations for factories, we hope 
we may not be o\'erlooked on account of conclusions 
arrived at upon reading t he two cOl Il lll Unications re-
ferred to. C.  H.  CORNELL. 

Valentine, Nebraska, December 31, 1897. 

1 1 00,000 fo r Oue-third of Hi. Patent. 

Mi llard l!'. Field, of Newport, has invented a mach ine 
for drawing in warps for looms, and has sold a third 
i n terest in his patent to B. P. Cheney, of Boston, for 
$100,000, says The New York Sun.  It  gages its work 
automatically, and it draws in  2,000 ends properly in 
seven minutes, something that would require the most 
expert workman about three hours to perform. 

• • • t . ' 

AN Englishman has j ust completed a journey of 
1 , 600 miles on a motor car through England and Scot
land. He was five weeks traveling and used 114 gal
lons of oil, which made his traveling cost him three 

farthings (a cent and a half) a mile. 

M. Raoul, a navy pharmacist of the first class, has 
just returned from a scie�tific mission to the far East. 
The object of his voyage, made on behalf of the French 
government, was to endeavor to find new plants likely 
to be of use in  conunerce and industry. The results of 
his mission are !'laid to be of considerable i mportance, 
both from a commercial and scientific point of view. 
He penetrated into the interior of the island of Sum
atra, and has written with some enthusiasm on the rich
ness of the land . According to him, gold, petroleum, 
resin, India rubber, gutta percha, etc. , are to be 
found there in  plenty, but all cannot be uti lized, be
cause the natives are apathetic and will not work. He 
is said to have brought back rare plants, diverse in 
variety, which it is hoped to cultivate in  the French 
colonies, and some are thought to be quite new. The 
task has not been an easy one, and toward the end he 
was taken seriously i ll, and had to be carried for 
th irteen days through the forest and brushwood to
ward the coast. Some of his assistants and carriers 
were bitten by serpents, but they appear to have been 
satisfactorily  treated by injections of Dr. Cal mette's 
serum. That gentleman is director of the bacteriolo

gical institute of the island. 

39 
lnl.cellaneou. N ote. and Hecelpt.. 

Practical Production of Medicinal Soaps. - Thiosa
vonal is the name of new SUlphur soaps soluble in 
water. For their production sulphurized oils are used 
(Ph. Centrh . )  Grube gives the following directions for 
the preparation of thiosavonal. Soft sulphur soap : 
The thick l iquid thio oil is made fluid with alcohol  
and gradually mixed, whi le being constantly sti rred , 
with an equivalent volume of potash lye which j"  
l ikewise thinned with alcohol. The addition of large 
quantities of potash lye at one time produces separa
tion of sulph nr, but this danger becomes less toward 
the end of the mponification. At last a small excess 
of potash lye is used. (The fact that an the thio
sebacic acid has saponified is indicated by the liquid 
appearing clear as a whole and a sample taken being 
clearly soluble in water as well as in alcohol. ) The 
excess of alkal i is n eutralized by volatile fatty acid. 
The soap solution thus obtained is freed from the 
alcohol in a steam bath and boiled down to the con
sistency of soft salve, being occasionally tested for 
neutrality. 85 parts of this soap are mixed with 15 parts 
glycerine. The percentage of water in this mixture is  
12, that of thiosebate of potassium is 5. 

Liquid Sulphur Soap . -The mode of production is the 
same as above described, but the soap solution is only 
boiled down to the consistency of s iru p ; 88 parts of 
this liquid soap are mixed with 12 parts glycerine ; 
There is 29 ·6 per cent water in t.his mixture and 4 per 
cent thiosebate of potassium. Both thio",avonals may 
be readi ly mixed with larger quantities of tar, the 
salvelike thiosavonal at a moderate heat . 

The mixing and determination of a new shade of 
color, in al l  branches of industry, such as cloth and 
carpet factories, cotton print works, dye houses, col
ored paper and wall paper factories, picture-printing 
establishments, pai nt shops, etc. , as weli  as in art, says 
the Fal·ben Zeitung, is a very tedious and laborious 
process the way it is  now performed. The testing and 
mixing of a new tint lIlay be accomplished in a s imple 
and quick manner by the dry proc.ess, using gelatine 
or glass plates for this purpose, which are d yed in all 
primary colors and some m ixed colors, with all the 
gradat ions from light to dark of each color. If  two or 
more of these colored p lates are put together and held 
against the light, the effect of the mixtUl"e can be seen im· 
mediately. S uitably arranged in a receptacle. these co lor
ed plates are the simplest and most convenient means 
of producing any desired color mixture and testing the 
effect at once. This may be regarded as a crude 
method, compared with the rotating disks already de
scribed in the SCIENTIFIC AMERICAN. 

Gutta Percha Paper.-According to a patented pro
cess, says the Rundschau, a fabric saturated with gl ue 
or gelatine solution and subsequently treated with 
gaseous or dissolved formaldehyde furnishes a good 
substitute for gutta percha paper. The formaldehyde 
renders the glue or gelatine insoluble in hot water and 
prevents cracking. 

For Drilling Glass.-An optician recolIlmends the fol 
lowing method : Dip a drill borer heated t o  white heat 
first into quicksilver, whereby it is excel lently hardened, 
and sharpen by grinding on a whetstone. If  the dri l l  
thus prepared is moistened with a saturated solution of 
camphor and oil of turpentin e and the borehole is 
kept rather moist, glass may be drilled like wood. 

Lubricant for Plaster Moulds.-The mixtures, greases 
and oils usually employed for this purpose have the  
disad vantage of  being sticky or of easi ly attractin g 
dust. AccOl·ding to Puscher, this draw back is avoided 
if stearic acid is  used instead. Melt one part stearic 
acid in a glass by immersing the same i n  boiling water 
and add four to five parts alcohol (95 per cent). A "i
tate the clear solution unti l  cold ,  whereby a thin 
paste of very finely distributed stearic acid is forllled , 
with which the moulds are coated by means 01 a paint
ing brush. The spirit evaporates at once and lea yes a 
very thin layer of stearic acid, which adlllits of readily 
freeing the cast fl·om the mould. 

Leaks in steam pipes may be stopped with manga
nese cement, which hardens in  a few hours. The COlll
position of the cement is as follows : 4 parts black man
ganic oxide, 10 parts l itha rge, 5 parts red lead, 5 parts 
unburnt limestone and 5 parts yellow ochel·. Pul verize, 
mix well and knead into dough, adding a little boiled 
linseed oil and asbestos fibers. 

Black Leather Varnish. -Into a spacious glass flask 
pour 4 l iters of spirit, to this add, somewhat reduced, 
150 gram mes of the finest sh el lac, 50 grammes of sanda 
rac and 20 grammes of mastic and dissolve completely, 
shaking frequently. To this sti l l  brittle varn ish add 
100 grammes of pure Venetian turpentine. When the 
whole has dissolved uniformly clear, it is dyed deep 
black with nigrosine (ani l ine black) soluble in spirit or 
in  water. For this purpose lampblack is also recom
mended. The varnish should al ways be kept well 
closed up, and if it should thicken in t.i llle, owing to 
the spirit evaporating, it can be di l uted again with 
spirit. The process can, of course, be carried out on a 

larger sca.le. --Fil.rben Zeitung. November 10, 1897. 
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THE GREAT TRAINING JETTY AT THE MOUTH 
OF THE COLUMBIA RIVER, OREGON. 

(Continued from first page. )  

the largest ships afloat at any state of the tide or 
weather. 

In constructing the jetty a double track pile trestle 
was built to carry out the mattresses and rock filling, 
t he trestle being kept a short distance 
ahead of the rock. The bents were 
16 feet apart and each bent consisted 
of four piles, the outer piles being 18 

feet from center to center. The bents 
were capped with timber 12 inches by 
12 inches and 22 feet long. The two 
tracks, 13 feet center to center, were laid 
directly on four lines of 12 inch by 16 
inch stringers. The pair of piles be
neath each track were braced with 6 
inch by 6 inch braces, 10 feet long. 

'eitut if ie �tutritau. 
to the bottom. The object of the mattresses was to 
form a foundation for the rock, hold it together and 
prevent it from sinking piecemeal into the sand. They 
were laid in two long strips, each 20 feet wide, one be
neath the trestle and one adjoining the trestle on the 
north side. The inside mattresses were lowered from 
the floor of the trestle and sunk by piling rock upon 

carried from five to eight tons each. T hese were made 
up in trains of ten or a dozen cars and hauled out to 
the end of the jetty, where the rock was dumped onto 
the newly laid mattresses. The dumping was done by 
means of a rack and pinion, and was so expeditious 
that two men could dump twenty cars of rock in five 
minutes. When the jetty was nearing completion, 

three spurs were run out for the pur
pose of protecting the shore line. The 
first two were washed out by heavy 
surf, but the third attempt was more 
successful, and a substantial break
water now extends from a point near 
the commencement of the jetty proper 
across the dock in a southeasterly di
rection a distance of about half a mile. 

In a work of this magnitude the 
total quantities of material reach re
markable figures. In the present case 
the material in the jetty and its groins 
includes over half a million lineal feet 
of piling, nearly four million feet of 
sawed lumber and about one million 
tons of rock. 

A large and powerful hydraulic or 
jet pile-driver was specially  construct
ed for the work. It was carried upon 
four eight-wheeled trucks and revolved 
upon a turntable whose platform was 
formed of heavily  trussed timbers. 
This platform was 17 feet long by 19 
feet wide and covered both tracks, its 
load being transferred to the trucks by 
box girder transoms. A circular track 
of 30 pound rail was laid upon the 
platform an d a similar track was bolt
ed beneath the floor of the pile-driver. 
The latter was 64 feet long, and was so 
arranged that the gins, hammer, etc. , 
at one end balanced the boiler, tank, 
fuel, etc. , at the other end. A stout 
pyramidal gallows-frame was b u i I t 
above the track circle, from which a 
set of heavy hog chains led down to 
the ends of pile-driver floor or frame, 
thus relieving it of bending strains and 
allowing it to be kept up to level. 
The engine, which was placed over the 
track circle, turned the driver, pro
pel led it on the rails, and hoisted and 
drove the piles. A pump for working 
the hydraulic jet was located on a plat
form attached to the side of the driver. 
From the pump the water was led by 
a 4�-inch hose to a V-shaped coup
ling, from which it was conducted by 

THE JET PILE-DRIVER USED IN CONSTRUCTING THE TRESTLE. 

The construction of this important 
work has served to call public attention 
to the rapidly growing commerce of 
the Northwest, and the part which 
the Columbia River w ith its tributaries 
is destined to p lay in developing the 
States of Oregon, Washington, Mon
tana and Idaho. This wonderful river 
drains a territory fully four times as 
large as all the New England States 
combined. For a distance of 560 mi les 
from its mouth there is but one serious 
obstacle to navigation, the Cascade 
Rapids, and this  lIIay now be passed 
by way of the splendid lock recently 
completed by the government engi
neers. There is every reason to be 
lieve that the dream of John Jacob 
Astor, the founder of Astoria, at the 
mouth of the river, will ultimat ely be 
realized, and that its growth wi l l  
rapidly entitle it  to a leading posit ion 
among the centers of commerce on ihe 
Pacific coast. Our thanks are .due to 
Mr. M. J. Kin ney and Mr. Robert Gib
son, of Astoria, Oregon, for the illus-

two 2�-inch branches to a couple of pipes which were 
loosely attached on each side of the pile by means of 
staples, the bottom of the pipes terminating near the 
foot of the pi le. 

When a pile was to be driven, the pile-driver was 
swung around, and a hOisting rope, which passed over 
the sheave at the top of the gins, was made fast to 
the large end of one of the piles on the tender. '1'he 
t wo jet pipes were then fastened loosely down each 
side of the pile, and the pile was hoisted, swung 
round and lowered i nto position. The p UIllP was 
then set to work, and the weight of the pile and the 
hammer - the latter 

them. They were 20 feet wide, 64 feet (the length of 
four bents) long and 5 feet thick. T hose on the out
side were 20 feet by 20 feet in area and 3 feet in thick
ness. They were all built of brush and poles, with five 
or seven stops alternating in direction on the layers of 
brush and securely fastened by wire or rope to the 
poles. The placing of the outside line of mattresses 
in position necessitated the construction of special 
launching cars. These consisted of flat cars on which 
frames or platforms meas uring 20 by 24 feet were car
ried upon rol lers. The mattI-esses were brought to the 
site on t hese cars and, by means of a tripping gear and 

being lowered onto 
the head of the pile 
-caused it  to settle 

,--------- - --- ---- -----""--0:'-":....,_-.. 

as the jets of water 
loosened t h e  sand. 
'fhe average rate of 
sinking was 10 feet 
per minute. 'Vhen 
the water jet had 
s u n  k it nearly to 
grade, a fe w taps of 
t h e  hammer com
pleted the work. As 
soon as the pipes and 
hose had been dis
connected, the sand 
closed tightly about 
the pi le, giving it  the 
necessary frictional 
resistance and bear
ing power. It was 
not n e c e s s a r y  to 
build any temporary 
platform for cutting 
off the piles. This 
was done when they 
la�' on the gridiron 
before the driving, a 
: lark on the hammer 

trations and data used in preparation 
of the present article. 

. . . � . 
A. Cll eap Ruby L amp. 

An inexpensive dark room lamp may be easily made 
from an empty tin (a one pound French coffee tin does 
admirably). One inch from the top, and parallel with 
it, by Illeans of a slllall file, cut a slit 3 inches in length, 
and quite underneath it cut another one parallel with 
the bottom of the tin, 1 i nch from it, and the sallle 
length as that above it (3 i nches). Now, froUl the ends 
of the sl its al ready made cnt two s l its (which, if pro
perly done, will be parallel to each other), so as to take 

a square quite out 
of the side of the 
tin.  A double p iece 
of ruby fabric is now 
to be glued O\'er th is  
square hole. Now in  
the center of  the bot
tom a c i rcular hole 

>St'rving to indicate 
d uring the sinking 
when the p r o  p e r  

DUMPING ROCK AFTER MATTRESSES HAVE BEEN LAID IN PLACE. 

of % inch in d ia
meter is to be cut (by 
means of a flat file 
or an old knife) . .  A 
piece of tin, � inch 
less i n  width than 
the diameter of the 
tin ,  is to be bent in 
the shape of a V, 
with a piece protrud
ing on each side. 
This is  now to be 
soldered inverted to 
the bottom of the tin, 
over the hole, so as 
to prevent any l ight 
escaping from the 
hole, which is  for the 
purpose of venti la
tiOl l .  A tin tack is 
now to be driven 
through the lid of the 
tin (point inward) 
and its head soldered 

level had been reached. The driver was then swung 
round again to the tender, and a cap was picked up, 
brought round to the front, laid in place and drift
bolted, similar operations being gone through in laying 
the stringers and rails. 

After a certain length of trestle had. been eompleted, 
the brush mattresses or fascines were built and sunk 

tripping lines, the platform was given a sufficient pitch 
to slide the mattresses off into the water. 

The rock for the jetty was quarried on the banks of 
the Columbia River and towed in barges to the docks 
at the shore end of the structure. H ere it was hoisted 
by steam derricks onto self-righting dump cars, of the 
pattern shown in the front page engraving, which 

to the lid of the tin. 
By pressing a night light or smal l piece of candle on the 
point of the tack, and placing the tin in its lid, we have 
an inexpensive ruby lamp. When required for use with 
isochromatic plates, fasten a piece of yellow fabric over 
the ruby by Illeans of elastic bands at top and bottom. 
The brighter the tin is inside, the better, for the sides 
then act as a reflector. -Photographic News, 
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JANUARY IS ,  1 898. j 
HIGH ELECTROMOTIVE FORCE. 

PROll'. JOHN TROWBRIDGE. 
1 have lately perfected a large plant for the study of 

the discharges of electricity through gases which I be
lieve is more extended, and on a larger scale, t.han any 
at present in existence ; and I hav e obtained some re
sults with it, especially in the subj ect " of high electr9-
motive force, which throw light upon many mooted 
points. The source of electricity which produces the 
electrical discharges is obtained from ten thousand 
storage cells. From these cells I obtain very approxi
mately twenty thousand volts, and by means of a 
peculiar apparatus called Plante's rheostatic machine, 
I am enabled to obtain over one million volts-which 
enables me to experiment with powerful discharges in 
air, more than four feet in length. 

By the employment of storage cells in the subject of 
the discharges of electricity through gases, one can 
form a fair estimate of the amount of energy that is 
employed to produce the desired effects-for instance, 
the X rays ; while with the use of electrical machines 
or induction coils and transformers it is extremely dif
ficult, if not impossible, to form an accurate estimate. 
Fig. 1 is an i llustration of the type of cells of which the 
battery consists. Each cell is composed of a te�t tube 
572" inches long and %" of an inch internal diameter con
taining two strips of lead which are separated from 
each other by rubber bands and are immersed in 
dilute sulphuric acid. The surfaces of the lead strips 
are roughened by a mechanical device, and the cells 
are charged in multiple circuit by means of a dynamo 
machine. When the cells are properly formed, each 
one gives two volts and has an internal resistance of 
one-quarter of an ohm. The problem of insulating 
these cells was a serious one ; but it was practically 
solved by mou nting the cells in sets of threes, in 
holes bored in a block of wood which had been care
fully boiled in paraffine. The mechanician of the lab
oratory, Mr. George Thompson, devised a simple s witch 
board which enables me to throw the cells into multi
ple or into series-to use the ent.ire ten thousand, or 
suitable portions of this number. The battery gives 
eight amperes of current with twenty thousand volts, 
and this amount of energy is amply sufficient to kill a 
llIan. By accident an operator received the shock from 
only one thousand of the cells and was badly shocked 
and burned. It is prudent therefore in experimenting 
with this battery to use rubber gloves, even in throw
ing the switches. and it is recommended to employ only 
one hand covered with a rubber glove and to keep 
the other hand in  a 
pocket. 

1 had at first in
tended to use this 
large battery in the 
study of electrical 
discharges through 
Crookes tutes, but I 
speedil y  found that 
X rays could not be 
excited by a differ
ence of potential re
presented by twenty 
thousand volts. I 
found that at least 
one hundred thou
sand volts were ne
cessary to produce 
them strongly, and 
I, therefore. resolved 
to construct a Plante 
rhecstatic machine. 
This  machine is sim
ply an apparatus by 
llIeans of which Ley
den jars are first 
charged in parallel 
and are then dis
charged in series or 
b y  cascade. That is, 
all the in side coat
ings of the jars are 
connected to the ne
gative terminal of 
the ten thonsand 
cel ls, and all the out
side c o a t i n g s  are 
c o n  n e c t e d  to the 
positive terminal of 
the cells. When the 
cells are charged, the 
i nside of one Leyden 
jar is connected to 
the outside of the 
n e x t ,  and so on. 
I n  this way a very 
high electromoti ve force can be obtained. I use sixty 
Leyden jars in the forlll of plates of glass 15 X 18 

inches coat.ed on both sides with tinfoil. Starting with 
twent.y thousand volts, I can exalt this to one million 
two hundred thousand volts. The accompanying illus
tration (Fig. 2) shows the Plante machine. The me
chanician of the laboratory has introduced a notable 

'-eitu t i f ic jmtticlu. 
improvement in the apparatus of Plante. Instead of 
a revolving commutator such as was used by the latter, 
Mr. Thompson employed lever arms, by means of 
which the jars were first charged in parallel and then 
discharged in series. It was found that the apparatus 
desig!led by Plante could not be used for higher volt
ages than one or two thousand without serious error 
and loss. By means of this apparatus I can study elec
trical discharges at least four feet in length--of great 
body-which are produced by an electromotive force 
of one million two hundred thousand volts. This ap· 
paratus possesses the great advantage that it enables 
one to obtain a fairly exact measure of such high volt
age. \Vhen we reflect that the trolley car employs only  

Fig. 1 . - THE CELLS. 

4 1  

would therefore require the enorlllous !l u lllber of over 
one hundred million volts. In reflecting upon the de" 
velopment of such enormous energy in the air we can 
understand why telephone bells ring during a thunder 
storm ; why su bsidiary sparks occur in networks of 
wires ; and why telegraphic messages are interrupted. 
The world beneath the thunderstorm throbs and pul
sates with the oscillatory discharges of lightning. 

One of the I!lOSt interesting results of my study of pow
erful disruptive discharges is the discovery that such 
discharges will pass through glass tubes which are ex
hausted to such a high degree that they are said to con
tain a vacuum ; for the eight-inch spark of a Ruhmkorff 
coil prefers to j ump around the tube to passing through 
the extremely rarefied space in the interior of the tube. 
Such tubes, however, are bri lliantly lighted by a differ
ence of potential of a million volts and rtadily show 
the X rays, and exhibit the skeleton of the hand 
in a fluoroscope. The so-called brush discharge from 
the positive terminal of the Plante machine extends 
visibly to a distance of over a foot. If the hand is ex
posed to this brush, it produces the well known X ray 
burn, such as various investigators have received in 
taking photographs of the skeletons of their hands. or 
in testing the condition of Crookes tubes by exposing 

I their hands before a fluoroscope. The skin of the hand 
becomes irritable and turns a bright red color, especial

! ly after exposure to cold winds. 
This result interested me greatly ; for it proved that 

the so-called X ray burn could be produced by the 
brush discharge of very high electromotive force. The 
extent of the influence of this powerful brush discharge 
is very great. For instance, photographic p lates in a 
plate holder carefully insulated from the ground and 
covered with a plate of glass half an inch in thick-

five hundred volts, and in the system of transmission ness show the inductive action of the brush discharge 

of power from Niagara Falls it is proposed to use on ly  from the positive terminal, which is distant at least a 
ten thousand volts, it is evident that the effects pro. foot. These inductive effects are manifested by star
duced by voltages of over a million m ust be of great shaped figures on a photographic plate. They are sur
scientific interest. rounded by dark clouds. When the burn on the back 

The study of such high electromotive forces irnmedi- of one's hand produced by such brush discharges is 
ately showed that previous estimat.es of the electromo- 'I examined by a microscope: similar c�mters of disturb
tive force necessary to produce a spark of a certain ance (in this case points of mflaUllllatlOn) are seen. Al
length were highly erroneous. For instance, Heyde- though the Leyden jars of my machine are carefully 
weiler, a German investigator, believes that Prof. Elihu insulated on supports of v ulcanite which are mounted 
Thomson's statement, that a spark of five feet in length on dry wood, which in  turn is supported on rubber . 

which he produced required a voltage of five hundred I can obtain a discharge of more than two feet in 
thousand, is very wide of the mark, and Heydeweiler length when I bring a point connected to the steam 

maintains that one hundred thousand would be nearer pipes to the neighborhood of one terminal of the ma
the truth. I find that even Prof. Thomson's estimate chine. The other terminal of the machine is carefully 

Fig. 2.-PLANTE RHEOSTATIC MACHINE. 

must be more than doubled. Experiments with my 
apparatus show conclusively that the length of the 
electric spark between points separated by more than 
one inch varies directly with the electromotive force. 
A spark forty-eight to fifty inches in length req uires an 
electromotive force of one million two hundred thou
sand volts, and a discharge of lightning one mile long 

insulated . This ex-
peri lllent shows con
clusively that it ,is of 
no u�e to i nsulate 
l ightning rods. My 
experiments thus far 
show that no vacu
um w h ich I can pro
d uce can resist the 
discharges which are 
caused by one mil
lion volts. It now 
becomes an interest
ing q uestion w hether 
there exists mechau
ical or c h e 1lI i c a I 
means by which a 
so-called vacuum can 
be produced which 
will resist such dis
charges. 

------..•.. ------
ACCORDING to The 

London Electrician, 
a curious accident re
cently happened to 
a gas �ngine in the 
w o r k s  of Messrs. 
N alder Brothers & 
Thompson, London. 
Owing to a flaw in 
the shaft, it sudden
ly snapped off short 
outside the bearing. 
The flywheel, weigh
ing 780 pounds, and 
the pulley were thus 
dropped on the floor 
while running at a 
rate of 300 revolu
tions per minute. 
Fortunately the belt 
remained on tbe pul-
ley, and pulled up 
the flywheel w ithout 
any seriom; damage 

resulting. A motor company was immediately tele
phoned, and forwarded at once an alternat i n g  current 
motor, by the aid of which the shops w e re' running 
again the same evening. 

• f • • •  
THE art of making stockings in a frame was in vented 

by the Rev. Mr. Lee in 1589. 
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lJIauufllct u re of Wax Cloth, Leather Cloth, etc. 

The name wax cloth carries us back to those ancient 
days, several decades removed, when it was really at
telllPted to waterproof materials by means of bees' wax 
or waxlike substances. At present everybody uses oils 
or varn ishes, also rubber ; the latter goons would be 
distinguished by name. The texture, says The GUllllll i 
lIel ttl ng, may be coarse or fine, but it should be homo
W' I I eOlIS. Linseed oil, adlll ixed or not with resins and 
other  oi ls, is the chief il1gredient w h ich is general ly 
app l ied to the  stretched textUl·e. "Vhen this is done 
by h a l Hl and lH'ush,  an almost obsolete process, of 
COU I'se, the first c loth is  stretched near the floor and the 
others are fixed in succession above i t ,  as the work pro
cee1ls. For large pieces t i le  hand brush does not ails weI'. 
Machines do their work more uniforlll ly. The first 
coat requires the gt'eatest care ; the second coat lltay be 
appl ied as soon as the first varnish is no longer sticky 
or after thoroughly drying and rubbing the first skin, 
in order t o  remove all knots and bl isters, etc. No 
color is ad mixed to the oil furnishing the first skin. A 
good wax cloth genera l ly  gets three layers and a fur
ther facing with a transparent varnish, mostly copal, 
dil nted with  oil of turpentine or  petroleum. The 
layers of coloring matters should al ways be very thin. 
"Vax cloth works are not d e�irable neigh bors ; the d ry· 
ing processes are apt to be lltalodorous. The first coat 
appl ied to canvas for packing E hould also be linseed 
o i l ,  without any dye, lest the stuff should crack. The 
black color is produced by lltea:]s of soot ; the textu re 
l t l llSt be loose. The leather clot h, which came over 
fl'om A ttlerica about 1860, has a base of  very firm and 
;; t ttooth cotton texture. T his is stretched over rolls ; 
t he fi rst coat consists of a solution of rnbber in petro
leu llt. Before this has completel y dried, very finely 
powdered materials, Frencll chalk, magnesia, ocher, 
z i t lC  oxide, English red, ultramarine, soot, etc. , are 
spread on the cloth ; the sieves are pieces of silk gauze 
I,ept in reciprocating Illotion. The excess of powder 
is  removed by IIleans of soft brushes, and one or more 
coats of varnish are then applied ; the outer skin 
s!lOuld always be a transparent varnish. The tar 
which is to render sail cloth waterproof must be boiled 
for some time in closed retorts in order to get rid of the 
more liquid constituents ; the distillation products of 
this operation are, of course, collected. Heavy cloth is 
tarred on both sides, and is not, as a rule, elastic. The 
admixtures to tar, certain soaps, rubber, tar oils, etc. , 
do not supply any cheaper articles. 

. . � . 
PUEBLO ARTS AND INDUSTRIES, 

BY COSMOS MINDELEFF, 
In a recent annual report of the Bureau of Ameri

can Ethnology there appears a full and complete trans 
lation of an old Spanish docu ment which is of the 
greatest importance, not only to the better understand
ing of the events which led up to and followed the 
Spanish discovery and conquest of the region we now 
term New Mexico and Arizona, but also to the student 
of Pueblo art and culture. The document referred to 
is Castaneda's narrative of the Coronado expedition, 
made in 1540, and has a curious histOt'Y. Its im port
ance is indicated by the fact that, of the hundreds of 
books and special articles which have been written 
about the Southwest, probably not one was finished 
without more or less extended reference to Castaneda. 
Yet, up to this time no complete translation into 
English had been printed, and, what is more strange, 
the frag ments we have had were all, with one excep
tion, taken from a French translation, while the 
Span ish text has been for many years in the custody 
of the Lenox Li brary, in New York City. 

'I'h e  nart'ati ve was written about 1560, some t wenty 
years after the expedition, but, although search has 
been made for the original in  Simancas, Madrid and 
Seville, where there are extensive collections of Spanish 
docu ments, it has not yet been found. The copy now 
in the Lenox Library was made at Seville in 1596, 'and 
is the one used by Ternaux ·Compaus in preparing a 
translation into French, publis hed in 1838, i n  his " Col
lection of Voyages ."  This French translation has now 
been shown to be very defective, for the Spanish was 
someti mes rendered with great freedom, and in several 
cases the translator failed to u nderstand what the 
original writer endeavored to relate. Notwithstanding 
these radical defects, the French translation has been 
the source of practical l y  all the knowledge of Cas
taneda's account that we have, and the pu blication of 
a complete English translation from the Spanish text 
wi l l  be of great value, espe(' ially as the publ ication 
is accompanied by the Spanish text itself, and by 
nUlllerous related doculllen ts, i n  the original S panish, 
with English translations, consisting of other deserip
tions of the same expedition. The translation was 
made by George Parker 'Yinship, of Harvard Univer
sity, than whom no one could be more competent, and 
he is also the author of the article referred to which 
is printed under the title " The Coronado Expedition, 
1540-1542, " in the annual report of the bureau re
ferred to. 

The value of Castaneda's narrative is largely in the 
graphic and, on the whole, consistent account he gives 
of the Pueblo Indians of 1540, their houses, manners 
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and customs, arts and industries. The general truth- whole, or with bushels and bushels of corn, dark blue, 
fulness of the account is apparent, aside from all other white, and parti-colored. 
proofs, from the fact that, although more than three In fact, corn has al ways been the staple, the main re
and one-half centuries have elapsed since the Coronado Jiance of these people. Among the Moki towns in north
expedition boldly plunged into the unknown country ern Arizona, where the conditions are very unfavorable, 
not·th of the Gila River, and eventually reached the large crops are raised without irrigation, althongh the 
Pueblo country, Castaneda's descriptions of the man- average white farmer would be hard pushed to harn'st 
ners and custolllS of the Indians might almost have the amount of seed he put into the ground. The 
been written by a careful observer who traveled methods followed are peculiar and distinctively Indian.  
through the country fifteen or twenty years ago, before Tlte seed is al ways planted in what appears to be pure 
the advent of the railroads. sand, generally in the bed of some intertll ittem strealll 

For over th irty years following the Pacific Rai lroad 01' drainage channel, where deep down in the grol1 u d  
surveys i n  1853-54, which practically first brought t h e  there is  always a little Illoisture. The seed is pl;Lntetl 
Pueblos under out· notice, t here were tremendous con- at a great dept h ,  often two feet or more ; holes are 
troversies as to the location of the " seven cities of made with a planting stick and a small handf u l  of grain 
Cibola," the search for which was the prime cause of i s  dropped into each. The plants cotue up i n  thick 
the Coronado expedition. It is now universally ad- CIU l ll PS, instead of in  rows, and are not thinned out ; 
mitted that the Province of Cibola of 1540 and the Zuni for w hen the sutIlmer rains come the water flows i t t  i ts  
cou ntry of to·  day are the same, and this complete ' natural channels, and only heavy clumps could  w i th
id entification adds much to the value of Castaneda's stand its force. 
narrative. At the time he wrote the Zunis J ived in The native corn or maize has practica l ly  d i sappeared 

seven villages located in the valley of the Zuni River, within the past ten years. This is much to be regret
within a short distance of each other. One of these, ted, for in sweetness and delicacy of flavor it  was m uch 
called Haloua, has been partly covered by the modern superiOl' to many of our so-called sugar corns.  Perhaps 
vi l lage of Zuni, built over its remains, while the others in some remote districts away from the traveled routes 
are located by well marked ruins in the vicinity. it  may still be found, but elsewhere the part ia l  settle-

The houses are descri bed by Castaneda as being ment of the country by whites and the constan t pas
ordinarily three or fou r  stories high, but consisting sage of wagons has destroyed it. 'Vhere wagons go, 
sometimes of seven stories, all with flat roofs. They there American corn is carried to feed the horses, aud 

did not h ave doors below, but the people used ladders, the Indians, tempted by the larger gra i n  of our corn, 
which cou l d  be lifted up l i ke a drawbridge, and so the have picked up the waste and planted it i ll their  fields. 
Ilten could go up to the corridors (or terraces) which The well k nown faci l ity with which corn cross-fer
were on the inside of the Village. The doors opened tilizes has done the rest, and the native species are now 
on these terraces, which served as streets. A referencf' almost exti nct. 
to the i llustration, showing some terraced houses in However, corn is to-day, as it has al ways been, the 
modern Zuni,  wi l l  demonstrate the essential accuracy distinct ive Ind ian grain. and they have many ways of 
of this description. The overhanging roofs shown here preparing it  for food, but the bulk of the crop is d l'ied, 
are mentioned also in the old narrative, and altllost the and, as occasion demands, is made up i nto bread. The 
only modern innovations to be seen are the dome i l lustration, which is frotll a photograph of a lllodel in 
shaped structure i n  the foreground,  which is a baking the National M useum in Washington, shows a group 
oven patterned after those of the Mexicans, an d t he of Mold (or as they call  thetllselves, Hopi) women and 
chimnf'Ys. The latter, a lthough not of aboriginal girl s  preparing piki or paper bread. In one room in 
origin, are one of the lllost picturesque features of the eaeh house t here is a binIike trough along one side, 
Pueblo Villages. placed directly on the floor and framed in with low 

Externally the chitllneys consist of one or more old slabs of stone set on edge. This bin is divided by 
water jars of pottery, with the bottoms knocked out. transverse pieces of stone into three or four COlli part
The pots are placed one above another, sometimes in a ments, and in each of these there is mounted on a 
series of seven or eight, and usual ly rest on a plinth or slight incline a flat piece of rough stone, usually black 
base of masonry or of adobe. In the interior there is lava, wh ich is abundant in that country. This i� the 
often all elaborate sllloke hood , formed of small sticks metat! of the Azte cs, the mitata of the Mokis, and in 
covered with clay, l i ke that shown on the right of the connection with a small piece of flat stone which is 
picture illustrating Hopi grinding and bread making. rub bed back and forth over the lava slab, is the grind
Sometimes the hood is formed of slabs of stone, cleverly ing mill of the8e people. 
fitted and keyed together. Under the hood there is a The corn, having been previously soaked in water to 
fireplace of stone, and the whole structure is commonly loosen the hard outer skin, is thrown i nto the first 
placed in a corner of a room, the walls of which fur- compartment, where it is rubbed between the stones 
nish two sides of it. into a coarse meal. This is passed over into the next 

The illustration of terraced houses in Zuni shows compart ment., where it is ground finer, and then into 
also some of the roof trap doors which are described in the next, where it emerges in a fine meal, as fine as our 
the ancient narrative as being • . l ike the hatch way of a wheaten flour. Castaneda, in his account of Cibola, says 
ship, " for that peculiar construction has come down to that a special room is set apart for the grinding of the 
the present day unchanged by the lapse of centuries. corn, and that this room contains a furnace and th ree 
In the olden days, and to a large extent now, access to stones made fast in masonry. Three women sit dow n  
the first story rooms could b e  had only through these before these stones ; Ule first crushes the grain, the 

trap doors, as no large openings were made in the first the second brays i t, and the third reduces it entirely to 
story wall. Ladders are used ft'om the ground to the powder. The accuracy of this description is apparent.  

fit'st roof or terrace, and from this other ladders de- The fine powder which comes from the t.hird gril)d· 
scended into the rooms. ing is mixed with water to a thi n  batter, which another 

When the Spanish soldiers led by Coronado stormed woman spreads with her hand on a heated stone, and 
the first of the " seven cities of Cibola " they were fee- i mmediately after peels off a thin layer about the 
ble and worn out by long journeying and lack of food, thickness of heavy manila paper. A number of sheets of 
but after an hour of stubbot'n fighting they conquered this peculiar bread are show n  piled up in the centet· of 
and took possession of the houses, where they found the picture in front of the mealing bin. Ordinarily i t  
a n  abundance o f  food ; for the Zunis o f  old, l ike their i s  o f  a dark blue color, as i t  i s  made frotll lilne cort! .  
mOdel'll descendants, were a provident people and laid but, for ceremonial feasting it is made of  pink,  or  yel
by great stores of food. It is no uncoml llon thing to- low, or white, or variegated corn, and in each caSE> 
day to find supplies sufficient for three or fOUl' years partakes of the color of the grain. 'Yhen fresh , this 
carefully put away in the inner rooms of the terraced bread is quite palatable, but when a day old it be

houses. This trait, which is entirely at variance with comes very brittle : and, as it is usually made without 
the improvidence which characterizes nearly all the salt, it tastes much like sawdust. 
other Indian tribes, is one of the peculiarities of the The flat stones on which the paper bread is  baked, 
Pueblos ; and until law and order were established by one of which is  shown on the extreme right of the 
the American conquest of the country in 1846, it made picture, are considered very val uable and often 11e

these people the target of numerous attacks by the scend from mother to daughter through many genera· 
surroundiug Wild tribes·-the Utes, Navahos, Coman- tions. Their manufacture is a secret process, carried 
ches and Apaches-who found in the Plleblo hOUles on only by certain old women of the tri be at a distance 
convenien t  and never failing storehouses, froUl which from the villages and accompanied by numerous rites 
they could draw su pplies of food. and ceremonies. A certain kind of stone must be se-

The Pueblo Indiatls have al ways been successful lected in the first place, aud it must be of even grain 
farmers, and even n nder the unfavorable conditions and free from cracks or flaws. Then,  after being 
which prevail in  the sub-arid region where their homes rubbed smooth, it  is treated with pitch and perhaps 
are located, they seldom fail to secnre good crops. In other ingredient.s, with frequent exposures to fire and 
the dry, clear atmosphere for which New Mexico and smoke, and at intervals certain incantations and 
Arizona are noted. food is easily preserved, and almost formulas must be repeated. At one stage in the prepa
everything is dried for future use. Meat of all kinds is ration the strictest silence must be observed, as, it is said, 
merely cut into long strips and hung in the open ail' a single word spoken then will crack the tablet. If all 
for a few days, after which it will keep indefinitely. In goes well, the final product is a stone of jet black color, 
the late summer ann autumn months the somewhat instead of the light yellowish gray of the original 
som ber yellowish gray tone of the houses is enlivened sandstone slab, with a highly polished surface, from 
by strings of red peppers hung on the walls or festooned which the flakes of papel' bread peel off readi ly. I f, 
from the tops of the ladders ; split squashes line the however, there was any flaw in the stone, or if some of 
tops of the raised copings, while hundreds of sq uare the formulas or incantations were omitted or wrongly 
feet of the roofs are covered with peaches, split and pronounced or spoken in the wrong order, the stone 
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will crack when exposed to the fire and will be worth- only by the maidens of the tribe, and by them only 
less. It will be noticed that the stone is mounted from puberty until marriage. The custom appears to 
some six inches above the floor on low pillars, built up be of great antiquity, for it was l)oticed by Castaneda 
of bits of stone and adobe mud. Commonly it rests on in 1540. The hair is arranged in disklike projections 
two slabs of stone on edge, forming a boxlike flue or on either side of the head, as shown in the il lustration. 

The C nrrent N u m ber of  the Snpplement . 

The SCIENTIFIC AMERICAN SUPPLEMENT for the 
current week, No. 1 150, contains four or five articles of 
more than usual interest. " The American Bicycle : 
Its Theory and Practice of Construction, " by Mr. 

stove, in which a 
hot fire is main
tained by con
stantly feeding in 
small sticks. 

Leonard Waldo, 
deals with the SCI
entific aspect of 
the bicycle, not as 
an assellI blage of 
parts, but as a 
concrete llIachIne 
of I' e m a I' k a b I e 
efficiency. 

W hen there are 
young girls in the 
family the grind
ing of the corn is 
their e s p e c i a l  
duty, and is al
ways ei o n e  by 
them aloue. The 
work is p a I' t I y 
ceremon ial in na
t u re and is done 
in a certain way, 
b e  i n g general ly  
accompanied by a 
weird song, some
times cal led a love 
song, to which the 
go I' i n d e I' s  keep 
t i llle. When three 
m a i d e n s  t a k e  
their places be
hind the bin to 
grind, it is not 
unusual for some 
young man who 
is interested in 
one of them to 
act as musician. 
Squatting n e a r  
by, he evolves a 
peculiar purring 
sound by rubbing 
a stick over anoth
er one in which 
small n o t c h e s 
h a v e  been cut, 
while the maidens 

HOPI GRINDING AND PAPER BREAD MAKING. 

The art.icle I S  ac
companied by ta
bles giving valua
ble data based on 
experiments w i t h  
III 0 d e l'  n testi llg  
apparatus, touch
ing especial ly the 
comparison of the 
chain less and or
dinary w 11 e e l .  
" A c e t y l e n e  as 
a n  ll lu llunant " 
shows some of the 
latest forms of ap
paratus for the 
safe and econollIi
cal generatloll of 
acety lene g a s .  
L i e u t . H. W .  
D unn, U. S. A. , 
has a v a l  u a b I e 
continued papel' 
d e s c r i b I n g  "A 
Photographic Im
pact Testing Ma
chine for M eaSlU'
ing the Varying 
Illtensity of an 
Impn lsive Force." 
It shows an lU
genious a p  p a r -

themselves sing to this accompaniment. The rub
bing is al ways done by a motion of the body from 
the hips, the arms being held rigid . At intervals the 
grinding stone is moved with one hand alone, while 
with the other the corn or coarse meal is gathered u p  
from the bottom and sides o f  the bin and placed above 
it. As the small stone is worked with a slight rock
i!lg motion the grain slowly passes under it, and this 
is repeated until the req uired degree of fineness is at-

atus for w h i c h 
These disks have a symbolical meaning and are thought I the Franklin Institute recommends the award of the 
to represent the squash flower, itself the symbol of fer- John Scott Legacy Medal and Premium. The second 
tility among t hese people. After marriage the women 

I 

installment of Prof. Octave Chanute's " Gliding Experi
always wear their hair in two short queues wound and ments " is of rare interest to all who care for modern 
tied with a ribbonlike strip of their own weaving. aviation. It is splendidly i l lustrated by 14 engravIngs 

- , • , .. I made from instantaneous photographs. " The Mineral 
A '.l'elephone for the Su bmarine Boat. I Statistics for 1897 " gives important statIstICs of Illln-

A telephone has been added to the equipment of the I ing industry. " A  Unique Case of Com plete Removal 
" AI'gonaut, " the submarine boat shown in our last I of the Stomach" describes a brilliant surgical opera-

ON THE TERRACES AT ZUNI. 

tained. The description of this simple but elIective mill  week's issue. Th IS vessel can be connected telepholl l - tiOll and is referred to else wllere. Many of our new 
by Castaneda in 1540 shows that it was the same then cal ly by calling up " 3041 Bal timore. " The tests have subscribers are possibly not familiar with the features 
as it is now and that it is of distinctly aboriginal origin. been very successfu l and there was no difficulty in com- of our SUPPLEMENT. All  our readers who can alIord 

The peculiar style of hair dressing is shown by the mun icating with Washington. The wire is stored on to do so would find it to their advantage to become 
two figur�s at the left of the picture. The hair is so worn a reel and is inclosed in a watertight tube. subscribers to both our papers. 
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RECENTLY PATENTED INVENTIONS. 

Engineerin::. 

COMPOUND GAS E NGINE.-Erl ward R. 
Bales, Centralia. Ill. Thi, engine is designed to rednce 
vibration to a minimum, to ron with a comparatively 
small flywheel, and to ntilize the motive agent to the 
fullest extent. It has two high pressure cylinders, tbeir 
working strokes alternating. discharging into a receiver, 
and a low pressure cylinder having valved commu
nication with the receiver, the low pressnre cylinder 
being driven alternately by the exhaust gases from the 
high pressure cylinders. The arrangement is such that a 
continuous impulse is given to the maID driving shaft 
while the engine is at work, and all parts are so com
pletely counterbalanced tbat there is but little vibra· 
tion . 

SLOW COMBUSTION FURNACE. -A Ilg'ust 
Pampns, Kiel, Germany. This furnace h a s  a fire box 
with two passages in i ts opposite walls, one passage b av
ing a series of apertures conducting tbe draught upward 
and into the fire box and tbe other passage having aper
tures condncting the draught downward frolD the upper 
portion of the fire box into the lower part. The air is 
thus conducted along tbe whole column of fuel in such a 
manner that the gases are completely saturated there
with, cansing an energetic production of heat and increas
Ing the capacity of the apparatus. The invention is 
designed for UEe witb stoves as well as boiler furnaces. 

Il alhv a y  A !' p U a n c e s .  

C A R  BRAKE. -Benjam i n  Jay Cobb, 
Shreveport, La. According to this invention the brake 
beams and complementary parts are raised above or level 
witb the axle. of tbe w heels, that persons lying on the 
track may not be struck by the car passing over them . A 
lever extends vertically adjacent to the inner side of each 
wheel and carries at its lower end a brake .hoe, beams 
connecting the levers in pairs. wbile additional levers are 
connected to the beams. A link connects the additional 
levers with each otber. and means are provided for ap
plying power to one of the levers, tbe shoes swinl!ing 
,u'ay from tbe wheels when the levers are not positively 
uctuated. • 

T U R N  T A B  L E. - Gabriel Rohrbach, 
Del Rio, Texas. This invention relates to an improve

mcnt on a formerly patented invention of the same in
ventor, comprising an operating dcvice consiBtin� of 
clutch dogs adapted to engage a CIrcular rail ,  a vertical 
shaft carrying a horizontal bar engaged at opposite ends 
to the clutch dogs. l inks connected to the clutch dogs by 
which theIr angular position may be changed, and a lever 
for operating the links. There are spring connections 
between the leve .. and links, and means for oscillating 
the vertical shaft, a long leverage being used when 
the tllrntable is started and a short leverage after it is 
nnder way. 

RAILROAD RAIL. -Alexander J.  Gor-
don, Philadclphia, Pat For especial use for street sur
face cars, this rail is arranged to permit of conveniently 
replacing its worn-out head without disturbing the base 
and webbed portions and thc pavemcnt in which these 
parts arc embedded. With this idea the base has a web 
formed at its upper end with a fork between the members 
of which is fitted a depending flange of the head, tbe 
flange having at its lower edge notches for the bolts of 
stay rods formed at their ends with bolts passing through 
the fork, tbereby fastening the flange of the head in place 
in the fork of the base. 
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pull bar, while a clasp consisting of a body bar, and 
baving a lug and cam, is connected with the pull bar, 
tbere Leing a projection from the body to which is at · 
tached a second clasp, both clasps being reversible. By 
this device the wire may be quickly and conveniently 
placed under any desired tension and so held as long ' as 
desired, or the device may be utilized for drawing the 
ends of a broken wire together, or the ends of opposing 
wires, tbat tbey may be brought together and connected 
under tension. 

H OOF SPREADER. - Philip De Loria, I Lake Placid, N. Y. This device comprises a screw 
adapted to be mounted loosely in tbe toe of a horse's I hoof, a block bearing against tbe inner side of the toe 
of the shoe having un eye loosely receiving the screw, 
there bemg an arm pivoted to each end of the block, the 
arms being extended rearward and adapted to engage the 
quarters of the hoof, while a crossbead threaded on the 
screw has sliding connection with the arms. As the 
8crew is turned in the hoof, tbe crosshead is moved 
forward and backward, and the spreading pressure on 
the quarters may be regnlated to cure the hoof of ab
normal contraction. 

MILK PAIL STRAINER. - Angus D. 
McLellan, Crystal, North Dakota. To prevent extrane
ous impurities from dropping into the milk during the 
milking operation, the cover of the pail, according to 
this invention, is made with a central opening surround. 
ed by a metallic flange, there being over such opening a 
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sieve, at one end of which is a plate to receive impurities. 
Within the flange is a casing commnnicating by a per- itT Send for new and complete catalogue of Scientific 

d' I t b ' th f 1 th h h' b th 'lk " and other Books for sale by Munn & Co .• 361 Broadway, pen 
. 
len. ar n e WI a unne roug . iJ,' IC e ml IS I New Y ork. �Tee on application. receIVed, one end of the casing being mclined or beveled I ���������==��===��=�='" 

to direct the milk at an inclination against the sieve and 
throw the impurities upon the plate. 

SAFE T Y  EN VELOPE .-Ru th N. Smith,  
Patchogne, N, Y. The blank for this envelope has two 
foldable end flaps on which are locking tabs that may 
engage slots in tbe flaps, and two side flaps, one of 
which is adapted for side folding and has a keeper band 
produced by two spaced slots, while the opposite flap is HINTS TO CORRESPONDENTS. 

IRS 

narrowed toward the free end, o n  which is a lateral Name s  and Address must accompanv all letter. 
locking tab, the tab and the neck of the flap being or no attention will be paid thereto. Tliis is for oUI 
adapted to pass below the keeper band when the en- R e��f�����: �d

f�����r r,.�?dl:ti�� . 
answers should 

velope IS folded, and tbe lateral tab to be interlocked give date of paper and pa�e or nnmber of question. 
with a single slot in the front side of the envelope. The I nqtl lI·le .. not answered III reasonable time should 

be repeated : correspondents will bear in mind that envelope is formed of a single sheet, and is designed some answers require not a little research, and, 
primarily as a closure fOT letters, but may be made as a though we endeavor to reply to all either by lette, 

f t f thO b t t l h r ht f or in this department. each must take his turn sa e ! cover a III s ee . me a , SIlC as U!; • m or B tl yers wishmg to purchase an;r article not advertised alummum, for the preservatIOn of valuable documents. in our columns will be furnished with addresses of 
S S ·  E W ' l l '  D houses manufacturing or carrying the same . A LES LIP NVELOPE .- 1 lam e Special ''' rlften I nfo rmation on matte .. of 

Witt Bates, Grafton, N. D .  To render the use of sales II personal r�ther than gen�ral interest cannot be 
slips more convenient and reduce their cost this en- expec� w.thout remuneratIOn. 

. . .  . ' .  Scie n t i fi c  A mcrican S U P l) l e m e nts referred velope 18 marle of or,mary mamla paper aud entirely I to may be had at the office. Pnce 10 cents each. 
closed except for a narrow transverse slot across tbe I Boo�s referrerl to promptly supplied on receipt of 
fac� ncar one end. throu.gh which th� end �f the slip \' M Ii."!':�l s  sent for examination should be distinctly proJects, the envelope bemg aleo prOVided With a car- marked or labeled. . 
bonized or copying surface upon the inner surface, 
whi

.
le it may likewise have a �ecord blank upon its I (7302) W .  S. 0, asks : 1. What office bac><. The envelopes co�t

. 
so ht.tle that they may be i does the segmental commntator on an alternating dynamo thro�v� away after th� orlgmal shp has been �eed, th.us . perform ? A. In a composite field alternator one windpro�ldmg a fresh copymg surfa?e for �ach slip �nd m- ing on the field is in series with the line and armature sunng clearer and better copies, whll� preven,.,�g all circuit. The segmental commutator is introduced in tbis b

h
an�hng of 

h
the c

b
arbon sheet and obvIatmg the SOiling of field circuit, and it rectifies the current only in the field t e .mgers t ere y. circuit. Sometimes the field cirCUIt is shunted so tbat 

RAISIN SEEDER. -Cary S. Cox, Fresno, only part of the current is rectified. This causes the 
Cal. This device hilS a carrying roll consisting of a machine to act like a compound wound direct current 
shaft on which are disks having teeth inclined opposite machine, in which the strength of field, and therefore the 
the direction of motion, and a pressure roll having an voltage, depends upon the current in the outside circuit. 
clastic sllrface engaging tbe teeth, there being recipro- 2. Does it change a portion of the current into a pulsating 
cating strippers between the toothed disks, and a blade current when it is shunted off through the fleld to assist 

Electrical. adjustable to and from the teeth of the carrying roll to in exciting the field ? A. It changes a part of the cnrrent, 
C A L  L B o X S Y S T E M. -William T. receive secd from the teeth. which helps to magnetize the field and tbus increase the 

IJndds, Charleston, S. C. In wiring between a main OINTMENT A pPLICATOR. - E ugene A. voltage to account for loss in armature and line. 3. 
If the entire current from an alternator were commutated olliee al arm and It series of operating call boxes, this in_ Bagby, Winchester, Ky. This invention covers a pipe into a pulsating current, would the current not be as effi,'Cntion provides a system whereby, should the mctallic for conveniently applying pastes, oils, etc., internally, 

C ircuit be broken or grounded, the alarm may still be the pipe having external grooves and inclosing flexible cient to transfo:m, and also have the advantage of being 
tllrned in from any one of the boxes. A break may be sheath forming receptacles for the .ubstance, tbe sheath adaptable for direct current motors ? A. It would not be 
qu ickly located, withont an expert lineman, by sending a ' being infiatable. as efficlCnt to transform, as yon wonld have t.o usc rotary 
me8senger to ring in the Eeveral call boxes, none of which , _ . . I transformers to vary the voltage. In all direct cnrrent 
arc put out of connection with the main officc. A motor FIG URl!, TOY: -:-WIlham F. S l m o� , ��st 

I �I\chinps the currents generated are alternating and re.c-
operates a cirCUIt controlling wheel on one side of which Hoboken, N. J .  Th.s Is .a toy tu be made In Iml':'tlOn tlfied b! the co�mntator. 4. H�s there yet been bUIlt 
is a segmental hlock of insulating material, a metallic o f a reptile or snake,

. 
havl�g Its body formed of a spirally I a practICal macbme � generate dlrec.t current that c�n be 

plate on_the block bcing insulated from the body of thc COiled tbm metal stnp, cnmped to prcsent a contra.t of 
I 
taken f�om th: ma�hIne through ordlDary collector rmgs ? 

wheel, wbile brushes normally resting on the plate have lu:bt and .had�. A�Y �1Ctal SUitable for tbe . purp�se 

I 
Thus dispenSIng With the commutator. A. No. 

connection with line wires and a ground wire has con .. n�ay bc u sed, either III .ts natural color or With artlfi- (7303) W. H. S. asks : 1. C a n  a tele-
nection with the body of the wheel. cmlly produced colors or shades. scope be used with a kodak for taking the picture of an 

object some distance away ? If so, how distant an object 
Designs. (as a person) could be taken in this way ? A. Yes ; thc 

B l cyclcs, Etc. si7.e of the pictnre depends on the size of the telescope. 
BICYCLE ALARM . - Frerl B. Sand ers, W ALL PAPER. -Arth n r  Martin,  Paris, With a small telescope it would be minute. The diffi-

North Bend, Pa. According to tbis invention a spring- France. The leading featme of this design is a shield culties would be great, due to vibration of telescope and 
pressed lever clipped to the under SIde of the bandle bar with scroll extensiolls and bearing a panel decorated long cxposure req uired. 2. Ho w  should they be arranged 
may be pressed up to force downward a rod at whose With interlocked horns.  Foliate branches extend from together, the kodak and telescope ? A. Take out the eye
l ower end is jonrnaled a fnction \\ heel, brIDging such : tbe border through thc mem bers of the ,bields, and piece of telescope and lens of camera, and tit the open · 
wbeel in contact with the t.ire, the shaft of the friction groups of f�uit app

_
arently extend from the foliage of I ing into camera where tbe lens was upon end of telescope, 

wheel al80 carrying the wings of a ulower inclosed in a the stems, mterlockmg floral branches. Another wall  w here eyepiece was. Then focus object upon ground 
casing provided with a whistle. Normally the spring. paper design of the slilne inventor simulates a growing !llnss of camera as in the ordinary way . You have, you 
pressed lever holds the friction wheel out of contact with plant of pinks, \\ itb rich groupings of the stems and see, a long camera. The object lens of telescope IS now 
the tire, but when such lever is drawn up under or at the flowers, forming a chain of plants. A sti ll further de · the camera lens. 3. How can lantern slides be made 
side of the handle bar, the friction wheel engagcs the sign, forming the subject of an additional patent, com- . from negatives. provided one has camera ? A. Lan
tire and causes the wings of the blowcr to be rotated. prises a festooned crescent shaped garland with floral j tern slides are very often made without a camera by con· 
thus sounding the whistle as long as the lever is so and ribbon sectiolls, bouquets "eing tied at the extremi- , tact method. A goorl book on slide making is by D. L. 

pressed upon. ties of the garland, witb II eentRrpiece betwecn the bou- , Elmendorf, price SI by mail .  4. Can a reducing or en-
quets and over the center of thc garland. larging camera be made from a kodak ? A. No ; the 

lU l scel l a n e o ll s .  WIRE STRETCHIN G  TOOL.-JamE'S L. bellows of a kodak is too short for the purpose, and in 

AMALGA:r.IATOR. -J u l i us Jean, Gloi)e-
Cates, SenatobIa, M iss . This design is for a tool with all good enlarging cameras tbe lens is io the middle. with 

v ille, Col. For separating the precious metal s. as 
g. lill and silver, from their orcs, this invention pro
" i  les an apparatus designed to make such separation 
! 1' .lctically complete and which may be operated with 
cOlUpall!ltively little labor. It comprises a frame mounted 
to slide on rods at its corners and to he raised by a cross 
head and screw, an inclined trough, copper·lmed, extend
mg longitudinally through the frame, there bemg a comb 
at its discharge end, w hile t>elow this trough is a second 
trongh baving a depression for mercury, there being a 
receiving trough below, and a funncl supported by the 
{mme witbin a box. 

straight handle eection, having at one end a fork and at a bellows on each side of it. The negative IS at one end, 
the other end a yoke body and claw. the plate holder is at the other. With some ingenuity , I and mechanical skill, a copying camera can be made 

BURNER FOR LANTERNS. -James W. from an ordinary camera. Set t h e  lens out on an exDearing, Brooklyn, N. Y. This burner has arms ex- ,  tension tube, and put a ligbt-tight wooden box on the end 
tending npward from a base surrounding tbe burner I of the lens to hold tbe negative. 
tube, the arms being of T-shape and baving perrations • . 
in the upper edge 01 tbeir horizontal bcad portions. (7304) J. B. ask s : 1. Is the actIOn In 

ordinary gravity batteries identical with that III the elecBox. -SI mon Weiller, N e \V York City. troplating bath Y A. So far as coating the copper plate 
This box is of cylindrical form, baving disk caps and with copper goes, the action is the same. The action m 
ornamental bands or pane'ts around the body of tbe box the upper part of the battery jar upon the zinc is not 
adjacent thereto, while a central panel bears " decora- like that In a plating bath. 2. What becomes of the 
tion simulating wonnd braid. zinc ? A. The zinc com::'ines with snlphnric acid to 

WIRE S T R E T  C H E R . - William T. NOTE .-Copies of any of the above patents will be form zinc snlphate. This appears as a white crystal on 
McNeill, Stonebnrg, Texas. This streteher has a body 
portion shaped to embrace a post, and in which is fUI_ 
crumed a lever adjustably connected with an angular 

furnished by Munn & Co. for 10 cents each. Ple.se i the sides of the jar above the liquid. 3. Wbat is that ac
send name of the patentee, title of invention, and date · cnmulation on the copper ! That brown sediment in 
of this paper. I botto!ll of jar f 4. Copper is deposited on the copper 

and copper oxide is the brown sediment. 4. Why is 
blue vitriol necessary ? A .  It prevents the polarization 
of the copper plate. 5. Wben the sounder lever is held 
stationary, the signals ean still be heard in a very sub
dued click. Explain this. A. That is because you do 
not really hold the lever still. If it did not move at all, 
there would be no sound. Permit us to advise you to 
read carefully some elementary text book of electricity 
and to perform all the experiments you can manage to do 
with the tools and materials at your command. If there 
IS a high school in your place, the teacher will doubtless 
be glad to advise yon. Any very elementary book will 
explain the batteries and their action. Avery's " School 
Physics " is a very good one. 

(7305) A. C. M. asks : 1. Can the fields of 
the small alternating current dynamo described in SCI

ENTIFIC AMERICA1i, September 11, be wound with No. 
20 wire to be nsed as a shunt ? If so, please explain how 
to wind. A. 'I'he field of the alternator canm,t be con
nected in shnnt with the armature, but constitutes a sepa· 
rate circuit which must be excited by a battery or a direct 
current from lighting circuit. No. 20 copper wire shonld 
be used on the fields, wound as directed in the paper. 2. 

I have the No. 20 wire for field, and if I cannot. use it as 
a shunt, how should it be wound to nse primary battery, 
and what amount of battery wil l it require! A. Use 5 to 
8 cells of batte.ry to excite the field, Edison-Lalande 
or bichromate. 

(7306) G. B. writes : I am building an 
alternating dyuamo as described in the SCIENTIFIC 

AMERICAN of September 1 1 , 1897. Would like to know 
whether the size of wife given in tbe paper would d" 
to nse iu case I would want to excite the machine 
by hatterie.. If not, would like to know the size of wire 
neressary, also the number of turns of same and the most 
suitable battery to excite same with. A. Wind the arma
ture ju"t as directed in tbe original instructions. For the 
field wind 300 turns No. �o douhle cotton covered wire on 
each spool. Excite the field with some form of bichro
mate battery or with the Edison-Lalande battery, tne 
R of which will be fonnd serviceable. Use about 5 cells. 

(7307) J F. writes : 1. In vol. 72, No. 7, 
of the SCIENTIFIC AMERICAN, the size of the wire of the 
induction coil for the solid back transmitter is given as 
No. 16 A. W. G. for the primary and No. 23 for the set 
condary coil. Does the A. W. G. mean American wirc 
gage (B. & S.) ?  If so, is No. 23 wirc fine enough for 
the secondary coil ? A. Wc have not made the coil in 
question, but have no rea'OIl to doubt the correctness of 
the wire numbers there given. A variation of a few num· 
bers cannot be important. If you wish to use the same 
number of turns of finer wire in the secondary, you can 
do 80. A. W. G. is for American wire gage. The 
sizes are tbe same as in the Brown & Sharpe gage ; 
but, when the gage is made by other reputable makers, 
tbey would hardly mark their work B. & S. A. W. G. is 
the better designation. 2. Is a permanent magnet weak
ened by magnetizing another piece of steel with it ? A. 
No. 

(7308) .J. S. H .  writes : I have a :!4' horse 
power No. 2 dynamo. I n  the directions for winding, 

it says to use 8 ponnds of No. 14 wirc (B. & S.) for thc 
fields and l� pounds of No. 18 for armaturc. This 
makes a series wound for 25 volts and 8 amperes. I want 
to know the size of wire and the number of pounds it 
will take for a shunt wound for 50 \'olts and 4 ampere •. 
It is a direct current dynamo, with a 12 slot illuminated 
d rum armature, 2 inches in diameter and 4 inches long ? 
A .  Usc No. 21 wire for armatnre, putting on twice the 
nnmber of turns as before. For the field, use 10,000 feet 
of No. 20 wire. 

(7309) H W. asks : 1. Please give size of  
wire for field and armature t o  wind Parkhurst motor for 
dynamo for nickel plating, if it is possible, in SUPPLE
MENT, No. 759. A .  The machine is properly wound as 
described for nickel plating. Use large wire for con
ductors, and place a va.iable rcsistance in series with the 
bath. 2. Can 8 ligbt dynamo be wound for lighting and 
use the same with lower speed for nickel plating; if so, 
will you please give size of wire ? A. It would not he 
advisable to wind the machine for both lighting an,l 
plating, as tbe vol tage would be too low to transmit the 
current any great distance through n reasonable size "l' irc. 
3. Possibly I could wind field for hoth ontpnts and have 
twO armatnres, one for light ing and one for plating. A .  

Y o u  can, b y  n�ing N o .  12 wire and winding 4 turns to  a 
coil instead of 16 tUI'DS of No. 20 on armatnre. For the 
fields usc present whlding, connecting two coils of the 
fields in series with each other and in parallel with the 
other twO coils similarly connected together (series). Also 
place in series with the fiElds 2� ohms resistance and 

connect t.he fields in shunt. Use a variable resistance be· 
tween the bath and the machine. You can obtain a bout 
30 amperes thus w ound. Your commutator and brushes 
shollld be madc larger to caery the heavier current . 

(7310) R. W. M. ask� : 1 .  As to the F u l ler 
cel l ?  A .  The 3 cells you name are for very differcnt pur
poses. The Ful ler cell is for telegraphic and similar 
work. 2. As to thc I.atimer Clark ? A. The Latimer 
Clark is a cell for measuring E. 111. F., a standard cell ,  
a n d  gives n o  current. It has no commercial use. 3. As 
to the Schan8chieff ? I wish to know abont their com
parative first cost, cost of running, and lengths of time 
they mn at one charging. I would also like to know about 
the difficulty of making each. A. You will be able to 
get prices from firms named in our advertising colnmns. 
MallY forms of cells are described in SCIENTIFIC AMERI' 

CAN SUPI'LEMENT, No •.  157, 1 58 and 159. Price 10 cents 
eaeh, by mail. The best book on batteries is " Primary 
B�t.teric., " by II. S. Carhart. Price $1.50, by mail. 

(731 1 )  J. G. IJ. writes : 1. I have a C. & 
C. battery motor, made by the C. & C. Electric :r.fotor 
Company, of New York. Motor was made about ten 
years ago. Is stamped, " Speed 2,200 ; Type 1 A. ; 
Amperes (blan k): Volts, 6." Can this motor, by rewind
ing or otherwise, be converted into a dynamo ! If so, 
how ? And what capacity would it possibly have ? A. 
Your motor IS already wound as it would be for a dynamo 
givm g about the volts and amperes it consumes as a 
motor, at the same speed. To determine its amperes 
measure the cnrrent in the line when it is rnnning. All 
tbat is necessary to use it for a dynamo is to connect it  to 
a source of power and drive i ts armature 2,200 turns per 
minute. 2. Where can I procure castings, parts, specifi-
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cations, etc., of a dynamo that will require one-half to 
two-thirds horse power to drive it ? A. Our advertis
iug columns carry the names of firms dealing in these 
articles. 

(7312) W. J. K. asks : 1 .  How many 
ounces of tungstate of calcium would it take to cover a 
screen 6 by 8 inches square ? A. Two ounces, if laid on 
with great nniformity. 2. I am wishing to make a 
•. 'resla �, transformer (simBar to the one described in 
Dr. Morton's X ray) to transform a 2-inch spark of a 
small static machine to a 6- inch spark to excite an X ray 
tube. Could you give me any advice as to the way to 
make it ?  A. The Tesla coil is fully described in SCIEN

TIFIC A MERICAN SVPPLEMENT, Nos. 1087 and 1124, 
price tcn cents each by m,i1 .  We do not think tbe spark 
of a Eimall static machine call be transformed as you 
suggest. The original discharge is not powerful enough 
to be transformed to so blgh a voltage. 3. I have started 
to make a transformer similar to the above one. I took 
a pasteboard tube % inch outside diameter, � inch in
side \ !iameter and 7 inches long, and wound one layer 
(allout 13 feet) rubber insulated wire around it, No. 18, 
and now I have started to wind on the secondary, No. 30, 
single cotton covered. How much wire win I need to 
produce tbe 6-inch spark ? 4. Have I enough primary 
on ? A. Follow the directions of the SUPPLEMENTS re· 
ferred to above. 5. If I nse oil insulation, what kind 
ougbt I to nse, and where can I get it ? A. Paraffine 
oil. 

(7313) J. F. A. R. writes : I have built  
the eight light dynamo as  described in  SUPPLEMENT, 

No. 600. 1. I would like to wind a new armature so 
that I can use it as a molar on a 550 volt current. Now, 
what size wire shall I wind on armature, and what size 
on field, so that by changing armatures I can nse it as a 
motor and a dynamo. 2. Can I make and wind an arma
ture so as to get a 110 \'Olt current with the field winding 
for the other two armatures ; if so, what size and how 
much ? Could I merease the number of commutator 
bars and coils, say, to 3O ? Cannot the field winding be 
arranged so as to incrcase or diminish the amperage at 
will ? Have had the dynamo with its present winding 
connected with the 550 volt cnrrent, but had to discon
nect all but one coil or layer on eacb leg, so as to prevent 
blowing out the 15 ampere fuses ; with tbe one coil the 
ammeter still read 10 amperes. I wonld like to make 
the armature and field winding so that as a motor it will 
not read over 7 or 8 amperes, even less If possible. A. 
On account of the very high voltage It would not be ad
visable to use the machine for 550 volta as well as 60. To 
wind it for 550 volts as a motor, make the commutator 
with 48 sections instead of 24, slot tbe end of the bar and 
solder the wires in the slot, instead of nsing screws. 
Make the bue of the fields 3')4 inches. Wind the arma
ture with No. 26 wire, putting on 63 convolntions in each 
of the 48 sections, �nding 3 layer8 deep, 21 turns per lay
er. For the fields 118e No. 28 wire, wmding 50 layers on 
each leg. Connect the two sides in series and nse as a 
shunt circuit. As a starting box connect a bank of ten 
50 volt lamps in series with the machine, entting tbe 
lamps out one at a time as the machine comes up to speed. 
In winding insulate thoroughiy, using beRt insulated 
wire. Do not allow more than one ampere to pass 
through machine. In a motor the current which it takes 
depends upon the amount of work WhICh it is doing and 
not upon the field winding. 

(7314) H. H. asks fOl' instructions for 
making and setting up a sun dial for (approximately) 
43° 40' N. latitude, 75° 20' E. longitnde. As I am only 
an amatenr, the easier the modus operandi and the sim
pler the mathematical formnlas, the better. A. The con
struction of a sun dml IS described with iIlnstrations in 
SCIENTIFIC AMERICAN SUPPLEMENT. No . 873. Mnch 
mformation regarding them, with illustrations, may be 
found in SCIENTIFIC AMERICAN SUPPLEMENT, Nos. 631, 
796, 810, 866, 932, price 10 cents each by mall. The edge of 
the vertical plate which casts tbe shadow mnst make an 
angle wIth the horIZontal plate equal to the latitnde of 
the place where the dial is to be nsed. In yonr case, 
this angle is 43° 40'. The longitude is not concerned. 

(7315) J. O. K. asks : 1. When smoke 
ascends from cbimneys in a straight line, is It a proof of 
rarity or density of the air? A. Smoke rises when It is 
lighter than the air. Of course, then the air is denser 
when the smoke rises than when it does not rise. 2. 
Should not the field magnets of motor, Edison style, be 
wound in different directions? A. These magnets are 
wound so that the pole piece on one side of the arma
tnre is + ,  and that on the other side -. 3. Is there any 
transformer made for street car currents? 1\. Yes. A .  
rotary transformer. The current from the line runs the 
machine as a motor, and a winding in the armatnre gives 
a current of the voltage and character required, direct or 
alternating. •. What is the meaning of two or three 
phase systems, etc . ?  A. A 3-phase system employs an 
alt�rnating cnrrent which flows in three Impulses, each 
� of an alternation behind the next. Similarly define a 
2-phase system. 

(7316) D. B. asks : Of what size, propor
tion, and wbat size of wire shonld an electro-magnet be 
made to produce the greatest amonnt (approximately) of 
magnetism from a Leclanche or a good dry cell contact 
to last IJ1\ seconds every minute ? Shonld one or two 
spools be useG ? A. Use a % inch soft iron rod, abont 2 
inches long, for thc core of the magnet, and wind on No. 
20 or 24 silk covered copper wire to a depth of % to J1\ 
inch. Two spools will attract an armatnre much more 
strongly than one. 

(7317) E. R. B. writes : Have a Baush 
& Lomb student's microscope, ')4 inch eye piece and ob. 
jectives 1 inch and 14 inch. Is there a possibility of 
rigging the instrument np so that I could project the 
subject on a screen of gronnd glass ) Intend to nse 50 
candle power acetylene fiame at close range. The me
chanical part I can handle, but it is in optics that I am 
a l Ittle " shy." A. Take the eye piece ant of the micro. 
scope and set the tube horizontal. Inclo"e the light in a 
box so Lhat the room may be dark, and have an opening 
into the box against which the stage of the microscope 
should be placad. Adjust focus till image is distinct on 
screen. Tbe size of image depends upon the distance of 
screen from microscope. Good books for you are " The 
Art of Projecting," A. E. Dolbear, price $2 by mali; 
and mnch that is in Hopkins' U Experimental Science," 
price $4 by mail. 

J c itut i f i c  �tUtticau. 
TO INVENTORS, 

An experience of nearly fifty years, and the preparation of JUore than one hundred thousand applicatiolls 
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unequaled facilities for procurlng patents everywhere. 
A synopsis of the patent laws of the United States and 
all foreign countries may be had on application, and per
sons contemplating the securIng of patents, either at 
home or abroad, are invited to write to this office for 
prices, which are low, in accordance with the times and 
our extensive facilities for conducting the business. 
Address MUNN & CO., office SCIENTIFIC AMERICAN, 
361 Broadway, New York. 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Granted 

JANUARY 4, 1898, 

A N D  E A C H  B E A R I N G  T H A T  D A T E. 

I See note at end of list about copies of these patents. J 

Adding machine, A. L. Platt . . . . . . . . . . . . . . . . . . . . . . .  596,539 
Air and inflammable vapor. apparatus for produc· 

ing uniform mixtures of. L. }1'eil . . . . . . . . . . . . . . .  596,658 
Air, apparatus for increasing efficiency of com· 

pressed, J .  McIntyre . . . . . . . . . . . . . . . . . . .  " . . . . . . . . . .  500.822 
Amalgamator, J. A. Hedge . . . . . . . . . . . . . . . . . . . . . . . . . .  500,968 
Amidins, makIng. E '1�auber . . . . . . . . . . . . . . . . . . . . . . . .  500,797 
Animal trap, '1\ H. Bradish . . . . . . . . . . . . . . . . .  , .  . . . . . . .  596,800 
Assay furnace, W. Hoskins . . . . . . . . . . . . . . . . . . . . . . . . . . 596,707 
Auger, post hole, J. A. Green . . . . . . . . . . . . . . . . . . . . . . . . 5titi,587 
Autoharp, }1'. G. McPherson . . . . . . . . . . . . . . . . . . . . . . . . .  596,906 
Awl, sewing. G. F. Summers . . . . . . . . . . . . . . . . . . . . . . . . . 500,554 
Axle, vehicle. J. A. McLaughlin . . . . . . . . . . . . . . . . . . . .  59ti.5i32 
Back and shoulder brace, J. A. Bassett . . . . . . . . . . . .  [)90.839 
Badge or pin, campaign. G. L. White . . . . . . . . . . . . . . . 596.798 
�:fi: ari'3��:;��a�tment. J. L. Clark . . . . . . . . . . . . . 596,481 
Bake pan, R. C. Snyder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  596,668 
Bale ties, machine for making wire, H. �. Schna· . 

bel. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  500.721 
Barrel filling machine. J. E. J. Goodlett . . . . . . . . . . . . 596,870 
Battery. See Voltaic battery . 
Bearing, ball, J. B. Kendall . . . . . . . . . . . . . . . . . . . . . . . . . . 596,886 
�::�����: ��Yfe�,
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Bed brace, R. K. Dent, Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . .  596.858 
��� �f��:jti!. �i���tf: .?: .��o�.r:::::::::::::::.��.�:: g�:�� 
Bedstead, O. S. Foster . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  596.659 
Bell, bicycle, N. N. Hill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 596,775 
Belt fasteneI', W. H. Bristol. . . . . . . . . . . . . . . . . . . . . . . . . 596,690 
. Bicycle, Cardell & Ostergren. . . . .  . .  . .  . .  . . . . . . . . . . . .  596,91',0 
Bicycle, W. Corliss . . . . . .  . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . .  596.695 
Bicycle, air propelled, D. A. Moore . . . . . . . . . . . . . . . . .  596,901 
Bicycle brake, H. Morrison . . . . . . . . . . . . . . . . . . . . . . . . . . 596.526 
Bicycle crank and crank axle, F. J.J. Siglow . . . . . . . .  596.560 
It���l� c����:�L� l�� ���08����'. � : .�i

.��.
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Bicycle �andle bar, J. D. King . . . . . . . . . . . . . . . . . . . . . . . 596,814 
Bicycle luggage carrier, R. Spencer . . . . . . . . . . . . . . . . . 596,686 
Bicycle rim bending machine, A. A. Ferguson . . . .  596,744 
Bicycle saddle clamp, A. L. Garford . . . . . . . . . . . . . . . .  500.869 
Bicycle saddle post, A. L. Garford . . . . . . . . . . . . . . . . . .  596.699 
Bicycle stand, G. B. Price . . . . . . . . . . . . . . . . . . . . . . . . . . . .  596.54J 
Bicycle supplemental seat, R. M. Olyphant, Jr . . . .  596.786 
Bicycle support, W. J. Hosford . . . . . . . . . . . . . . . . . . . . . 596.5J5 
Bicycle toe clip, S. Halligan . . . . . . . . . . . . . . . . . . . . . . . . .  596.810 
Bit stock, K. L. :.\Iarlin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5OC,tm 
Bituminous material. exploitation and convey-

ance of, A. F. L. Bel l . . . . . . . . . . . . . . . . . . . . . . . . . . . .  596,468 
Blowpipe and burner, combined gasoline. M .  C .  

Park . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  596.536 

�g��/oOgf:
o
g���Tgn�r; �oW�;.

st. Stea�· 
. O�· . hot 596,685 

water boiler . 
Boiler cleaning apparatus, steam, Burneson & 

Richey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  596,571 
Boilers, smoke and gas returning apparatuB for 

steam, P. Strauss . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 596,6a8 
Book, sample exhibiting, S. Muhlhauser . . . . . . . . . . . 500,607 
Boring machine. automatic overhead joist, J. C .  

Bonnett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 596,471 
Boring machine. multiple, W. W. Green . . . . . . . . . . . 59fi,172 
Bottle, W. H. Fulcher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... >00,746 
Bottle and closure. H. P. P. Grow . . . . . . . . . . . . . . . . . .  596.588 
Bottle, mucilage. R. C. Dickerman . . . . . . . . . . . . . . . . . .  59ti,485 
Bottle, non-refillable, !. M. Phelps . . . . . . . . . . . . . . . . . .  500,615 
�gnl:' p��ki�e:�:���b�A�:R2hm���: : : : : : : : :  : :  : :  : : :  ��:� 
Bottles, device for preventing refilling of, C .  

Booker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  596,472 
Box. See Match and cigarette box. Packing box. 

Sand box. 
Brace. See Back and shoulder brace. Bed 

brace . 
Brake. See Bicycle brake. Car brake. Elevator 

g��le?UV�h��I�k�rak�.
agnet brake. Railway 

Bridge, portable. H. H. Frick . . . . . . . . . . . . . . . . . . . . . . . .  596,867 
Brooder, J. E. Bennett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 596,46'9 
Broom holder, M. A. Steppart . . . . . . . . . . . . . . . . . . . . . . . 596,724 
Broom or brush, sectlOnal, J. C. Schmidt. . . . . . . .  . 596,7M 
Brusb, J. F. Hoke, Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 596,877 
Brush machine, W. C. Read . . . . . . . . . . . . . . . . . 596,715, 500,716 
Burner. See Gas burner. 
Calcium acetate, apparatus for manufacturing. 
cam�'r::' S����g�api;iC: tii;g;'�' &; ·K'ini:::: . . :::::::: �JA¥ 
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Car. dumping, Cashin & Shalfer . . . . . . . . . . . . . . . . . . . . . .  596;478 
Car fender, G. Hipwood . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  596,592 
g�� ���ii�';t��S��\i: 'Rriiiht: : : : : : : : : : : : : : : : ' : : : : : :  : : : g�:� 
8:�d(;:t�:��i�e �it!g���i{t: J: .p: M.egOiii·�ai : : : :  g�:� 
6:�����is���;A�8.�:n������ : : : : : : : : : : : : : : : : : : : : :  �:WJ 
8:rl��1�o�rJt���\i6h�c:t�\'n�er �'. ���: : : : :  : : : :  : : :  : :: g�:� 
Centrifugal machine, Diefenthaler & Rohl . . . . . . . .  596 576 
Chain, cycle driving. J. W. Deans et al . . . . . . . . . . . . . 596:771 
�g:!� ti§::b:�t:i· �·a��dmon . . . . . . . . . . . . . . . . . . . . . .  596,618 
Chair and ladder, combined, J. F. Von Behren . . . .  596,841 
Chute for apartment houses, waste, J. D. Thomp. 
c!g:��ra�di·ng· mil�hine; "N: ·Du· Bru:l: ·. ·. : : : ·. : : : ·. ·. · . . :: g:;:� 
C!gar cuttmg machIne, G. W. Tanner . . . . . . . . . . . . . .  500.728 CIgar or cigarette. M. Feder . . . . . . . . . . . . . . . . . . . . . . . . . 500 6;)1 Cigar wrapping cutting machine. C. A. Baker . . . . .  59ti.467 
Cigarette making machine. J . H. �chmidt . . . . . . . .  596,547 
Cigarettes with coating materIal for mouthpieces 

mechanism for providing one end of wrappers 
Cla�;: 

T
S:';' i1n;�i;" 's';dCiie . clamp: ' 

. 
Pi'eker 'staii' 596,564 

clamp. 
Cleaner. See Gutter cleaner. 
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gi�l��sr:��g:�i!��j.i!t�g;:,z��s·. · HinCkley: : : . : : : :  ��,�� Colf�e pot, D. J. Field . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  596;965 CokIng and desulfurizing bituminous coal, appa-
Co���rat�;: tir �ia�e

��i�I�g· s·haf·t·, · A: ·Wi·ede·n� 596,753 

Con���[: ·con·du"tts: ·ap·paratus· f()r iD.·ouidi·ng: 'G: .�i." 596,928 
Graham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 596 586 Condenser, A. Hoberecbt . . . . . . . . . . . . . . . . . .  _ . . . . . . . . .  596:876 Condenser, distiller and feed water heater, H. W. 

CooW::���;;am: etc:: apparat;;. for: A: 'jj: iiiii:::: :  g�.�� Coop, folding' chicken. G. C. Speckard . . . . . . . . . . . . . .  596'723 Corn husk!ng mach!ne, Stevens & Swart . . . . . . . . . . . 596:918 Corn.huskmg lI!achlne self feeder, L. D. Swart . . . . 596,921 CornH:;e for rollIng shutters, J. G. Wilson . . . . . . . . .  596 929 Countulg machine, W. C. Porter . . . . . . . . . . . . . . . . . . . .  596'665 COu
r�nrcou�1fng�ar coupling . Pipe coupling . ' 

Coupling. T. C. Edwards . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  596 490 
g�:��: �olfae��r�: i. 'H: 'Fowier::: ':::::::::: ::. : ::.: g�:�TJ Crate. folding, W. A. Whitaker . . . . . . . . . . . . . . . . . . . . .  596:rxll 
8r'�.1II separator. centrifugal. C. Hohnsbehn . . . . .. 596 ,508 
C�ltl;

ator, C, Russell . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . .  596.912 
Curre;:f�r �griBj�rt!r ro'r K���OPbiis·e: ·jjiondei · & 596.600 

curi:i�;�e:ture: it: ·R · Mccieii.iii:: : : : : : : ::: :::: ::: : :  ��.� Curt�in roller attachment. M. L. Kulberg . . . . . . . . . . 596'815 Cyamds. making. H_ R. Vidal . . . . . . . . . . . . . . . . . . . . . . . . 596'641 Dam, gate or weIr, antomatic. W. L. Marshall . . . . 596:755 Dam. water, J. Whitehead . . . . . . . . . .  : . . . . . . . . . . . . . . . . 596 644 Damper for registers. automatic, S. B. Jungkurth 596'709 Dental chair, N. M. Rose . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 596:&'7 

'}If{uveriisements ,  
ORDINARY RATES. 

Inside Page, each insertion, - 11> cents a line 
Back Page, each insertion, - - $1.00 a line 

J'rFor some classes of Advertisements, Special and 
Higher rates are reqUtired. 

rJ.1he above are charges per agate line-about e ight 
words per line. rJ1h is notice shows the width of the l ine • 
r��:e�i� �� �I�t�a%�

e
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a
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a�e�����: 
ment, as the letter press. Advertisements must be 
received at Publication Office as early as rl'hursday 
morning to appear in the fullowing week's issue. 

WOEtPou��!I!���e!�ll!�!S 
time and money by using our 

Foot and Hand Power P1acninerg 
SEND FUR CATALOG UES

A-Woad-working Machinery. 
B-Lathes, etc. 

SENECA FALLS MFG. COMPANY. 

T H E  H A L L  
BRASS P I P E  WRENCH. 

A PERF ECT 'l' O O L  
W I TH F I U C T W N GRIP. 

BusMnj;(s for all sizes and shapes. 
Highly polisbed pipes made 

up witbout scar or injury. 
For Circulars ana Prices 

WALWORTH M F G .  COy 1 6  Ol iver S1. ,  

GATES ROCK . ORE BREAKER, Steam Ore Stamp, 
Mining Machinery, 
50 years experience as builders. 

GATES IRON WORKS, 
Dept. C, 660 Elllton Aue., Chicago. 

Ey�l�t macbin�s. 
We can furnish the Latest Improved Flyelet Machines 

���c��tl�8s.�
hO

*:
y
:i:t

:I��.:SJ.���1 ael31��Si��:i! 
of Special Wlreworking Macbn::.ery. 

pi"" Send jar Circular. 

B LA K E  & J O H N S O N ,  
P .  O .  Box 7 ,  WATERBURY ,  CON N . ,  U .  S .  A .  
YOU R FOOT DO E S  I T  A L L ! 
Every mechanic who has tried it is 

delighted with the 
R ivett Bicycle Foot Power 

which is invaluable to those who do 
not. have steam or other power at 
command. Polished cast iron table, 
:�:el

t
���h �:��;� ���f��ean:g
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power. Weight of all. 350 lbs. 
FANEUIL  WATCH TOOL CO.,  

Boston,  Mass.,  U .  S .  A.  
INS'l.'RU�mNTS. 

iii Bottoms 

II ' . .  : Vi�]��r�U��d 
. ! ,, " � :�2duated. 

Size 4 in. to 18 in. Price $2.50 to $8. For book all the level 
C. F. R I C H A R DS O N  &, SO N ,  

1' .  o .  Box 9" , A 'I'H II L, JU A "' � "  U . � . A .  

B A R N E S '  
New Friction  D isk Drill .  

FO R L I G H T  W O R K. 
Has thes8 Great A d uantages: 

The speed can be instantly changed from 0 to 1600 
:;�beu�;!d�\�� �� sg:f;���:�

ts
�q:al��f:t��

l
�� 

sma.llest or largest drills within its range-a WOD
derful economy in time and great saving in drill 
breakage. Send for catalogue. 

W. F . & l NO. B A R N ES CO.,  
1999 Ruby St.,  Rockford, Ill, 

Queen 's  Patent " Trip le  P late " 
Toepler-Holtz E lectrical Machi ne .  

Can be  used a t  all 
times of year in 
all kinds of 
Prices r","'" from 
to $50. 
on 

SpeCial Mach i nery, D ies and Tools 11 
Sub Press Dies � 

For Punching and Forming Sheet Metal 
. ., 

lS3 St. John S I "  
NEW H"-VEN, 

45 
Derrick, crane, F. V. Fuller . . . . . . . . . . . . . . . . . . . . . . . . . .  59ti,8HS 
Desk attachnH�llt, ScilOOI ,  W. Hummell . . . . . . . . . . . . 596.511 
Digger. See Putato digger. 
Directory. uffice aull building, J. A. Brown . . . . .  " . 596,959 
Door hanger rail joint, G. C. Gardner . . . . . . . . . . . . . . . 596,49:1 
Door lock. sliding, �J. McKean . . . . . . . . . . . . . . . . . . . . . . 5�.757 
Door locking bar, H. Boyles . . . . . . . . . . . . . . . . . . . . . . . . .  596,956 
Door or window securer, C. S. HamIlton . . . . . . . . . . .  500.501 
Drier. See Grain drier. 
Drier, K. S. Blanchard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 596.470 
DrIll .  See Ratchet drill. Seed drill . 
Drilling machine, W. Van 'Vagoner . . . . . . . . . . . . . . . .  500,558 
Drinking fountain, poultry, J. C. F .  Atsatt . . . . . . . .  5Y(i,7:12 
Dye, brown sulfureted, A. Weinberg . . . . . . . . . . . . . . . 500,fl.5H 
Dynamos. automatic potential regulator for, A .  

A .  & P. S .  'l.'irrill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  596.92: 
Eccentric, ball bearing, }'. H. Heath . . . . . . . . . . . . . . .  5W,t;'i b 
Electric cable for propulsion of vehicles. A. Nor· 

nlan. . . . .  . . . .  . . . . . . . .  . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  596,907 
Electric conduit, subterranean, W .  D. M .  How-

ard . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  596,012 
Electric mot()r starting box, J .  D. Ihlder . . . . . . . . . . .  5H6,515 
Electric switch, W. So Hill . . . . . . . . . . . . . . . . . . . . . . . . . . .  596,506 
Elevator . See Fluid pressure elevator. Water 

elevator. 
Elevator. R. W. Hare . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  596,589 
Elevator compound brake. electric, J .  D. Ihlder . .  596,513 
Enameled ware and ornamcnting thereof, J. If .  

:J\-lc(;owall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  596,942 
End gate. wagon. F_ Selle . . . . . . . . . . . . . . . . . . . . . . . . . . .  596,1332 
Engine. See Gas engine. Hotary engine. Rotary 

steam engine. 
Engine starting apparat.us, gas, W. L . Crouch . . . .  596,742 
Engraving machine and color chart, I�. C. U Le· 

sage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  596,8t6 
Envelope, Murray & Schultheiss . . . . . . . . . . . . . . . . . . . . 59t.i,fJOO 
Exhibit protector, H. J. Olney . . . . . . . . . . . . . . . . . . . . . .  596.824 
Extension table, C. B. Smith . . . . . . . . . . . . . . . . . . . . . . .  596.551 
Bxt.ractor. See Rock or stump extractor. 
Eyelet forming die, J. Pickles . . . . . . . . . . . . . . . . . . . . . . . 596,788 
��an, electric, O. F. Conklin . . . . . . . . . . . . . . . . . . . . . . . . . .  59(;,483 
Faucet, R. Sinith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  59tJ,63! 
Feed trough, J. G .  Busch . . . . . . . . . . . . . . . . . . . . . . . . . . . .  59(j,804 
Fence. II. Wyche . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5HG,HSS 
}"�ence, iron, C. E. Guillaume . . . . . . . . . . . . . . . . . . . . . . . .  {)GJi,773 
Fence tightener, wire, J. S. Gilliland . . . . . _ _  . . . . . . . .  500,748 
Fence weaving device, C. F. Farrar . . . . . . . . . . . . . . . . . 5BG,864 
Fence, wire, C. M. Lamb . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  500.711 
Fence, wire, M. D. Pendergast . . . . . . . . . . . . . . . . . . . . . .  59(i,5.18 
Fence. wovcn stay wire, C. E .  Robinson . . . . . . . . . . . 596.544 
Fender. See Car fender. 
Fifth wheel, C. R. Turner . . . . . . . . . . . . . . . . . . . . . . . . . . . .  596,640 
Filtering medium and making same, E. M .  

Knight . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  596,518 
Fire extinguisher. I. Brashears . . . . . . . . . . . . . . . . . . . . . .  59ti,844 
Fire extinguisher, A. C. Rowe . . . . . . . . . . . . . . .  596,622, 596,623 
�i���r��:;�l;;�)���: W�����rci;B��·. � .. �����.� : : : : : :  �:� 
�'la8k. See Mo·uldu.,.;- flask. 
Floor. draining, C. Potter . . . . . . . . . . . . . . . . . . . . . . . . . . . .  596,540 
.l1'loor set .  C. "V. Leavens . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5fVj,�� 
Flower stand, floral arch, L .  M. Newell . . . . . . . . . . .  500.004 
Fluid pressure elevator, W. V. Butterfield . . . . . . . . . 500,7.16 
Fluid pressure motor. P. C. N. Pederson . . . . . . . . . . . aBfi.tiJ4. 
Fluid pressure regulator, G. F. Knox . . . . . . . . . . . . . . . 59(.,001 
���)�

s
g�£�o��d�o

:aiteJ. 'f.){lgl�iieu"s·er: : : : :  : : : : : : :  ��:�g 
Fork. See Grubbing fork. 
Fountain. See Drinking fountain . 
J��;�J�
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:n�zi��ru ti�aE�:;�li��g�·:Middle: 5M,n� 
kaulf . . . . . . . . . . . . . . . . . . . . .  _ _  . . . . . . . . . . . . . . . . . . . . . . . . .  b96.GOt; 

Furnace. See Assay furnace. Gravity fan fur� 
nace. Rotary furnace. 

Furnaces, process of and apparatus for utilizing 
waste products of blast. H. L. Hartenstein . . . . 596,704 

Furnaces, utilizing waste products of blast. H. L. 
Gal:.ar���s����s·tire· gage: · . . . . . . . . . . . . . . . . . . 596,705, 596.749 
Game apparatu8, J. A. 'l�yng . . . . . . . . . . . . . . . . . . . . . . . . . 596,556 
g:�����: �hi�·::J��: i:ewi�: : : : : : :

. : : : : : : : : : : : : : : : : g�:t�� 
Gas apparatus, acetylene, J. G. Kerr . . . . . . . . . . . . . . . . 59ti,9;{7 
Gas burner, E. J. Dolan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  500,578 
Gas burner, W. A. Mitchell . . . . . . . . . . . . . . . . . . . . . . . . . .  596,00) 
Gas burner, acctylene, E. J. Dolan . . . . . . . . . . . . . . . . . .  500.577 
Gas engine, C. Guyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 596.809 
Gas engine, high pressure, \Y. Von Oechelhaeu. 

ser. . . .  . . .  . . . . . . . . . . . .  . .  . .  . .  . . . . . . . . . .  . .  . . . .  . .  . .  . .  . . .  596,613 
Gas. process of and apparatus for generating, A .  

8��;:c����M�::��� :· :· :·:· :· :· :·:· .. :· :· :· :· :· :·; :·; :·;; :. :.:' :' :' :. :':'; ;;:� 
Gear, reversing, J. R. RICkard . . . . . . . . . . . . . . . . . . . . . . 5!Jti,620 
g�:�iri�.

e
:�g���i� .J,:.·j��H!�oi;:::::::::::::::::::: ��:� 

Generator. See Steam generator 
g�i�.

r
�ig�· f�·()�· d,:�

r���·slie·d 
. (;res: ·ap·paratus· for 596.003 

Gove��ig;t�l��o:· �r 0s't�:�l:��iI�e's: M: '0·: Arn."e- 59(1,535 
gaard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  59(i.565 

Grain binder butt adjuster, J Macphail . . . . . . . . . . .  aHti,fjU.1 
Grain binder tem�ion device, F. J .  Dvork . . . . . . . . . .  5H(l,:)8() 
g�:i� ��i3��;i;a�e.����i;esoii 'i; iiichey· . .

.
.
.
.
.
.
. 
5�.'�: �i:l:k�� 

Grating, illumillating-, J. Jacobs . . . . . . . . . . .  500,881 to 59ti,SS3 
Gravity fan furnace. W. F. Shiley . . . . . . . . . . . . . . . . . . .  59().916 
Grinding or polishing machine shield, L. J .  Sevi-
Gro��v

n
� c�tting iiiachi'Iie: ·oir A: Ii: M�);ioi�:: : : : ::: g�:X�] 

a��lb�!��efoJ�il��;gEnl�c��I?�·'v·.·Masoi{:::::::: : :.: g�;:¥�� 
����

e
:B���a!ci�·b�dr!lr,����·,· �j: G: 'J)�ViA: : : : : : : : : : :  g�l:� 

Harvester, grain binding, W. M. Holmes . . . . . . . . . .  bOO,5g,l 
Heater. See Hot water heater FJ.'allk heater. 

Water heater. 
Heel for boots or shoes, rotary. D. McNabb . . . . . . . .  5%,':";,,:'; 
M��LPsr�{;:��(�ri>.Sn�Ig�t\�H�·.·.·.·.·.·.·.·. ·.·.·.·.· . .. .. . .. .. .. .

.
.
.
.
.
.
.
.
.
.
. : gi�;.�·I? 

��i:cln:������1�;�\v.' J:,vebSier: : : : : : : : : : : : : : :  : gi!;�:�r 
N���U�� dee;�fI�e 

E
aii��!�i·C · safety · ·s·t·op·, · 'j : '  in: 5g(j,tlt. 

IIOI�h�
h
c���iac·limeI�t.: ·veiii·cie: R: ·W: 'p'ratt: : : : : : :  g�:�n Hoo� all� ladder truck, etc. , and fire escape. com. 

HO�Sl:;����t.I<�Y����'�l�orii;ac: : : � : : :  : : : : . : : :  : : : : : : :  g�:g�� 
Hurseshoe, spring tread, "V. II. Boyd . . . . . . . . . . . . . .  59ti.ti49 
n��� ��i�e

e
:()�S�p�;f.lW�ls: Auiigst: : : : : : : : : : : : :: g�U�� 

H��eb�:F��p�j.i�u!������:1;lrr·et8()ii .' : .' : ::::::::: :.: Zi:l:1� 
Hot water heater, Grimshaw & Kenisell . . . . . . . . . . .  591:1,498 
f����:ioe:., (1: Ii: ��lil;;8or{: : : ::: : :::::::::::::: ::.::: : : g�::��;j: 
IndIan club, C. J� . HandaJ I .  . . . . . . . . . . . . . . . . . . . . . . . . . .  591;,5.J.3 
Indicator. See IHedicine bottle indicator. Sta-tion indicator. 
Inhaler !Dusk. S. P. Steves . . . . . . . . . . . . . . . . . . . . . . . . . . .  5HG,n19 IllsectIcIde, J. A. Palethorpe . . . . . . . . . . . . . . . . . . . .  '->W,7ti1 Immlators, I're8S for making, H. M. Brookfield . . . .  5oo,ti51 Insulators, press for making, Brookfield & Kribs . 596.652 IIl�ulHtors. press for makiI�g, S. Kribs . . . . . . . . . . . . .  , 500,G82 JOInt. See Door hanger rml jOint. Hail jOint. JOl�rllal box, self oiling, Westervelt & Walters . . . . 500.Gjl Kmttmg' lIlu;chine narrowing and widening mech. 
Laci��"�'e�

I
J:y}.n&l!il�: J��:����.

h
: : : : : : : : : : : : : : : : : :  g�:� 

t��g��: ��t���i��i�\v eat i{e;stoii ·k· Raiikii;:.'.'.': .' �: g�:�� 
��:���

r
j.

s
b�It;�:�y �.��.�� .. : :  : : : :  : .. : :  . .  : : : : : :  : .. : : : :  : .:. �;:;:X� Lamp, acetylene gas generating. P. R. Harrison . .  fi!;(i,.03 

{���� g�l::;:[e�·, �. ��bK�::���·:::::::::::::::::::::: g�:�� Lamp support, electriC, O. C. White • • • . . . . . . . . . . . . .  5�}fi.729 
t:���8����s�o��:�;?�g ·candie·pow·er ·of·inca·n� 500,.65 
J�aI����l�

I
�
t
eh

l
i�y��i�in�c�· ��jf�fkeiey::: :::: :::::: .'.: g�:�� J.ast and tree foot combined, M. A. Linfield . . . . . . . 500.712 Lathe �or hoHow metallic objects, spinning, C. 

(�olhn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5OO,1i7;") Lathe, turret, J. Rodgers . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5B6,S30 Lenses. machine for drilling eyeglass, W. A .  
r'im����i;l' fo·i aceiut·e of; �:i.·1�: Quiiin: : .. : : : '. : : : :  : : : g�JJ4 
Lock. See Door lock. 
�:g��in�·tP:�l�giIid· "rXpe: .j: Heiiders·oil .

.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
. : :  g�:t;.� 

Loom, E. \V . Davenport . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  591i$·) l 
{�gg�'s\�e�(d��a�;:Ch�'ni�n;: ·ii: F�: ii�ichi·n�: : : : : : :  5;:\:��� Loom shuttle. A. \V. Beardsell . . . . . . . . . . . . . . . . . . . . . .  5X.h4J 1 
Loom shuttle box operating mechanism, Meats & 
I, u b

S
ri������· C.' ��.' Engman: : : : : : : .

.. .. ...... .. .. .... .. .. ..
.. .. .. .... '. : :  �im:�:� 

�1:F�:��d
a�:��

a�g�� 'd.. Eo�g!1�!sser·::::::::::: :: gi:;:�� 
:Match receptacle and igniting device, C. Fred· 

man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  596.492 
Mechanical motor, Seward & Joines . . . . . . . . . . . . . . . . 5i16,915 
:\IedlCinal powders. machine for measuring, O. 
�eJfcii'!e

a
���?e 'i�idicaio�: ·Ii: Aitshui: : : : : :: : : : :  : : :  z?:1:�� 

Metal bar cutting or dividing apparatus. W. 
Werner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  596,837 

Metal grinding or dressing machine. Harper & Dow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  596.503 
Metallic .balls, machine for manufacturing, L. W. 

Merriam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . • . . . . . . . .  596,899 
Meter. See Proportional meter. 

(Continued on page M) 
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F O R  F I N E  W O R K  
No machine on the market can e�ual our No. 00 Hand Bench IUilhng 
lllacbine with two speed counter. Spind.les and bearings of hardened and ground tool stee1. Arranged to take same size chucks and other attachments as fit mouth of bencb lathe spindle. rlTaverse movemeut of table 7 inches. �'uller description in free illustrated booklet. 

The l'ratt & II hilney Co., Hartford, Conn. 

DORMAR'S 
VULCARIZERS 

a r e  u sed a l l  over the w o r l d .  
Exclusive Manufacturers of Steam Machines for Rubber Stamps. We also make Dry Heat Vulcanizer�. Complete outfits from $10 to $l,lXXl. A II Stamp and Stencil Tools and Supplies. Brass and Steel Dies for all purposes. S .. a18, Engravlllg and Die :;inking of all kinds. Established 18fil. -_ ..... ..--...... Printing Pressel'S, with complete outfits, from $1 to $100. iT Send for Uatatooues. 

'I' H t-:  J. F. W .  D O U ]L\ N C O .  
121 E. Fayette St., Baltimore, Md. ,  U. S. A.  

AR MSTR O N G ' S  No . 0 T H R EAD I N G  MACH I N E  
Can b e  attached t o  bench or post. Deshmed for t hreading the smaller sizes of pipe, iron o!' brass, also bolts. Has two speeds, one tor pipe � to I inch ; the other for pipe 17.l to 2 inches, inclusive. Uses the regular Ann�trong adjustable dIes. Oth,�r attractive features. �end for 
Kif��Ub��; l�h�e�fr�s�rr��f. New York. Bridgeport . Conn. 

ELECTRO MOTOR, SIMPLE, HOW TO 
make.-By G. M. Hopkins. Description of a smaH electro motor devised and constructed with a view to as!-'i sting amateurs to make a motor wh ich might be driven with advantage by a current derived from a o;l.ttery. and whi.ch would haye Bufficient ppwer to opp...... .. ... -foot 
���h'W[t&nli lfl��;�l�� r�����Wl�tl��1 (1S��tE��i�.icaAfti�: leAN SUPPLEMENT, No. fj4. . .  Pl ice 10 cents. '1'0 be 
ll� �t this otficp �nd from all newsdp.alers. 

eastingS and 
Parts c 
of B Lt. Dynamo, Simple Electric Motor and other Machines described In �ci. Am. Supple-
�]�t8�on�:sa�dnl\��i(�t��� plies. Send stamp for catalogue. 
MIANUS ELECTRIC COMPANY,  - • MIANUS.  CON N .  

,-- . -

- - -_ .. _ --

. NEW AND NOVEL TOOLS 
eM MY NEW CATALOGUE contains many 

k'CH w,.'1� which will interest you. I :. , , Sent free to anyone for tbe asking. 
- _  _ E. G .  S M I T H ,  CO L U M B I A ,  PA. 

Tools For All Trades 
You can't even think of a Tool that ian)t mentioned in our 1897 '.rool Catalogue. Every Metal Worker, every 
Kr��gfn��ieJ����?e�� n���Csh}f��lY h�� business. It contains 710 pages, 
��f7 �n��cc�g�'eJY!� is Ja��:iti:y; bound in cloth, express paUl on re-
;'�\ft�: 'r1e�nd�gn:ltEaWr:rr o���� amountin� t.o $10.00 or over. 
M O NTGO M E RY & CO .  

MAKERS AND JOBBERS IN 
F I N E TOO L S ,  

1 0 5 Fu lton  Street, New York City. 

ICE BOATS-THEIR CONSTRUCTION 
�fr�:ti���r��rifI·. ;��� :::��!�fn����h��i�t�b�:�� con�tl"uction. Views of the two fa�test ice-sailing bOllts us�d on the Hudson river in winter. By H. A. Horsfall. \o1.E . .  Contained in SCIENTU'IC AM}O;RICA� S rjPPLE
M }l; � l', No. 1. The same number also contains the rules and regulations for the formation of ice-boat clubB, tile �a i l i llg and management of ice-boats. Price 10 cents. 

DR ILLING MACHINERY. 
... . , N I.J p' ... TUAED ISV: 

lAMS BROTH ERS. 
ITHACA. N.V. 

" .... ,," ...... .,'n OR ON S I US, FOR 
OR SHALLOW WELLS, WlDI 

STEAM OR HORSE POWER 
S EN D  .. OR C ATA L.O G U £ 

;"ADlIR�5S WIWAMS BROS.JTHACA,"'_� 

A.w. I'IBER 
Mannfactory Established 1761. 

LEAD PENCILS, COLOR I<lD PENCILS, !SLATE PENCILS, WRITING SLATES. STEEl, PENS, GOLD PENE, INKS, PENC'IL CASES IN S IL I'ER AND IN GOLD, STA'!'lONERS' RUBBER GOODS, RULERS, COLORS AND ARTISTS' MATERIALS. 
78 Reade Street, New York, N. Y .  

Mannfactory Established 1761. 

P E R P E T U A L  M O T I O N  
�f ��I���t;aTe�i;:'ig� ���:��t�:.in��� l\�:r�l���ieo�of�: subject is 80 very limtted. the only book being entirely 
out of print, so tbat this series will be important to all inventors. 30 illustrations. !:;CIENTIFIC AMERICAN �UPPLEMENT, Nos. 1 1 30, 1 1 3 1 ,  1 1 33, 1 1 3a, 
M�f';n�117do�!�dS·al��';vi3e".S���. e���d �g; ��� catalogue. 
NO F IRE,  SMOKE ,  OR H EAT. ABSOLUTELY SAFE. 

� ���-
-- -��- .... ��- -:- ... - ;;. ,-

8200 and uP. Send 6 stamPs for Catalogue. 
'NICO" Boat IItg. CO., Drawer 9, St. Joseph, Mich. 

(JANUARY 1 5, 1 898. 
H A N D Milling machine, �'. O. Farwell . . . . . . . . . . . . . . . . . . . . . .  59IJ,491 Milling machine. O. 'l'YberJ;C' . . . . . . . . . . . . . . . . . . . . . . . . . . 5!t6,biO Mining mu'chille chain, C. H. Buardman . . . . . . . . . . .  5�;.ti'j:) Moulding tiask, G. W. Cope . . . . . . . . . . . . . . . . . . . . . . . . . .  500,853 cXrltoEJIE OF MINERALS A D Y N A M O  

Price $2.75. Motor. See ]i'luid pressure motor. Mechanical motor. Wave or stream motor. 
�g:��: 1·. 1r·lt�i�:���: : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  ��:� Mucilage reservoir, pocket, J. H. Wiebl . . , . . . . . . . . 596.�51 Mu�ic turner and bolder, automatic, I.  A. Sban-ton . . . . . .  _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  596,548 Musical i lH�trumeJlt. automatic, M. S. Wright . . . . .  500,730 MUsical instrument, automatically operated stringed, O. H. Arno . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  59fi,iti8 Nailing machine, H. W. Morgan . . . . . . . . . . . . . . . . . . . .  596,002 Necktie fllstener, C. E. Smith . . . . . . . . . . . . . . . . . . . ' . .  [)H6,552 Nut lock, S. 'V. Johnson . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5\)fi.517 Nut wrench , A. Hopkins . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  500,771 Oil cup. 'V. W. 'l'ucker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  500.6:19 
011 fabrics, nfaking, C. J. Grist . . . . . . . . . . . . . . . . . . . . . .  59fi,S'j2 Ore separator, magnetic, L. G. Rowand . . . . 59ti,719, 500,720 Organ solo attachment, S. Howard . . . . . . . . . . . . . . . . . Wti,510 Oven, electric, L. E. Custer . . . . . . . . . . . . . . . . . . . . . . . . . . 59G,mHi Ozune, prodUCing, F. K. Irving . . . . . . . . . . . . . . . . . . . . . .  500.H3(j Package, airtight, If. \V. Forster . . . . . . . . . . . . . . . . . . . .  500,fii7 Packing' box, tobacco or other. G. F. Speaker . . . . . 59fi,!i35 Packing', piston rod, P. J. Gorman . . . . . . . . . . . . . . . . . .  5V6,5..S;) PadlOCk, permutation. 1. M. Johnson . . . . . . . . . . . . . 59ti,f>OO Pan. See Bake pan. Pie pan. Paper cutting machine knife, 1'. �'. McCoy . . . . . . . .  596,530 Paper folding machine, T. C. Dexter . . . . . . . . . . . . . . . 596,807 Paper, machine for applying' gum or glue to sur. faces of webs of, H. A. �·rambach . . . . . . . . . . . . . .  500,006 Paper, machine for blending colors on wall. J. 

186 pages, 40 engravings. Coutains a table gi ving namel 
��:p��:�gr b��ggf��b�f W��k kro°dat�i�����ii!��s� siflcation showing what minerals contain each element. Alphabetical index and other It.ts. For students. prospectors, mining engineers and chemists. Postpa'id, Pa
per bound, 25 cu.; Cwth, 50 cts.; Calf, inte'fleamed, $1.00. 

Dr. A. E .  FOOT E ,  
Col lect ions of M i nerals lor Study o r  Refere ooe. CABINET SPECIMENS. GEMS. PRICE LISTS FREE. 

]0;.,(. M'G. 1 3 1 7  Arch St •• Ph i iadelpMa, Pa . . U. S. A. 

CATALO G U E S  FR E E  TO ANY AD D R E S S  S 
® :� ·����.9£1\.. i £�A G)  . .... , �  

Su itabl e  tor Expeti
mental Work. . 

Mc('oy .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5oo,00i> Paper making machine cleansing apparatus. W. I �  Barclay St . .  The dilference in cost is little. We �uarantee 
NEW Y ORK ou��fg:t���::ynga�:I��t�:. ��1.c:�=�r8 H. Millspaugh . . . . . . . . . . . . . . . . . . . . . . . . .  59ti,�)3n to 500,941 Paper making machine cleansing apparatus, J .  

M .  StmttoIl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  596,950 1 56 Adams St . ,  tpe and instruments are· both good. 
Paper toothpicks, machine for making, M. Pur- C H I CAG O WESTE R N T E L E P H O N E  CONSTR U CTION CO.  din . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  596,714 Peach pitting machine, G. E. Grier . . . . . . . . . . . . . . . . .  5nn,935 3B Court Square , 2 5 0-2 5 4  South C l i nton St . ,  Ch icago. 

BOSTON f:J'fi��,�r:1::�'t.�t'U��1:1 1t:�r.�
ones Pedal, '1'. Curley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5HG.743 l) icker Rtaif clamp. \V. J. 'l'hompsoll . . . . . . . . . . . . . . . .  500.9'.t2 Pictures. apparatus for plate glass, K. \OVirth . . . . .  5flG.672 Pie pan, J. M. Huckins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 500,778 

8 1 �:J;��°ci:�Y�
t

MO. 1 B R O K E N  E Y E C LASSES � 
f,m�' cote;li�;�.o��n!. K1��·en . . . . . . . . . . . . . . . . . . . . . . . . . .  51)6,817 Pipe wrench, J. A. Hawthorn . . . . . . . . . . . . . . . . . . . . . . . 500,505 Planing machinery, Tillison & Blood . . . . . . . . . . . . . 500,555 Planter, check row corn, .) . B. Jarmin . . . . . . . . . . . . . . 59fi,[i16 Planter, �craper and chopper, co�bined cotton, 

I We will save you from 10 to 50% OIl '.rypewri. ters of all makes. I 
PI'"' Send for Catalogue 

PIU�;b�j.'���ii: ·�-: \v: ·6·. Nortb. : : : : : : : : : : : : : : : : : : :  ��:m THE MODERN ICE YACHT.-BY GEO. 
���.uS��i����� atcit�iance, J. Lanz .. . . . . . . . . . . . . . . . .  59(;,781 W. Polk. A new ano valuable paper, containin� ful l ,  
Potato digger, M. M. Baldwin : . . . . . . . . . . . . . . . . . . . . . .  59ti,&17 P{o�t��a!g!r�;����t ���sg:��fi����ndffE[e �:c���6�rx; Pressure gage, Bosworth & MIllett . . . . . . . . . . . . . . . . .  596,674 latest, most approved forms. Illustrated witIJ engrav-
pre�6����. �.���.�·. �.�:�����.� . ��.� .���.t.i:'�: .�' . . �: .��: 59(),5S1 ' ings drawn 'to sCllle, showing the form, position, and 
Pressure indicating and recording gage. F. A. �JI�n:I��in"s�fp�t���iNa.:-�sNO�06���edJclc�Cll����:l� J OIleS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 500,5fICJ '.ro be had at this Office and of all newsdealers. Print,er's chase. B. B. Blackwell . . . . . . . . . . . . . . . . . . . .  5!Ki ,K14 

��::���;�' J����' Jg;�.��c�(�OI�ilJ;d�r·8�itH�r�(·)ii.� �;�:�tl� T Printing machine, automatic stencil , A. B. Dick . . 5!.If,i.Ii.).') H Propeller, bout, \V. n. Knapp . . . . . . . . . . . . . . . . . . . . . . . 5Ufi.754- E Proportional meter, '1'. R. \Vylie . . . . . . . . . . . . . . . . . . . .  59G,H53 A 
��l��W,l�(;�bf��den�t.�O�c��:��· tes't: . E.' N oppc't: : ��t�� N Pump nipple, W. H. Perkins . . . . . . . . . . . . . . . . . . . . . . . . 59(i,7R7 Il Puzzle, \V. R. Groger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 500.500 R Pu"zle, .J. H. Sbortt .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  596.6.13 S 
K�d7�l���\��t!.t,P��P��):���.�������. �.�'. ?'. ��.��� f,�:� NO Rail join, \V. H. Fitch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 500.!l34 Railway brake, fluid pressure, M. Corrington . . . . .  59tj .. �-;4-Railway cattle guard, Dodd & Smallwood . . . . . . . . . 59H.9(i2 Railway. elevated cycle, W. H. Martin . . . . . . . . . . . . 5X,Sn5 

n:n::� ��1t�\1�i.
I
¥t�Jg�������:. ��'. ��'. ������: : : :  ��:�� 

S H O RT H A N D  
T Y P E W R I T E R  

:Is superseding .tenography. One stroke crrints R-Il 
rbi�r� ;;� i s V;. IW� study. no mistakes, 
���at 7fsee3e :���rt Building, New York pr Inclose stamp. 

�----------------

Ratcbet drill, J. Racicb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 596,910 Recorder. See Time recorder. buys more from us than from any other establishment Rec��'bsra�fo�r!.���. ��� .���i.�� . .  ��� . .  ����.��:��.�,. 596,484 Reel holder, D. L. Andrews . . . . . . . . . . . . . . . . . . . . . . . . . 596,799 Refrigerator, J. H. Barrett . . . . . . . . . . . . . . . . . . . . . . . . . . 596,967 

never happen if you suspend them from one of these holders that grips tbe vest pocket like grim deatb. Can be instantly released. Hook turns on a swivel. By mail 10 cents. 

J\l IItus. booklet for the askinQ, showing other novelties that use 
�:te�'rJ!"t�I::er�:::���:: 
Ring Co., Box P, Waterbury, ct. 

W

ELLDRILLING MACHINES of 
all kinas and sizes, for 
drilling wells for house, 
farm, City and Village 
Water Works, Facto· 
ries, Ice Plants, Brew· 

eries , Irrigation, Coal and 
Mineral Prospecting, Oil and 
G a s ,  etc. Latest and Best. 30 
years experience. WRITE US 
WHAT YOU WANT. 
LOO"Ws" f��J�I81fC.·Ohlo. 

Acetylene number of the SCIENTIFIC AMERICA � SuP· PLEM"NT, describing, witb full Illustrations, the most 
������:::f�� o:c��:t:n��e :�: fa°:�:��a�r:iBa:��� 

Refrigerator car, A. J. McArthur . . . . . . . . . . . . . . . . . . . 500.820 Register. See Cash register. Regulator. See Fluid pressure regulator. Tem-perature regulator. 

'1'he flas as made for and used by tbe microscopist and student i its use in the magic lantern. The new French table lamp making its own acetylene. I 'ontained in SCIENTIFIC AMERICA" SUPPLEMENT, No. 1057. Price 10 cents prepaid h y mail. For other numerous valuable articles on this subject we ne.fer you to page 21 . of our new IBm' Supplement Catalogue, sent free to any 
We are tbe largest dealers In address. MUNN & Co., 361 Broadway, New York. 

- in reliable goods, we mean. The 
quality of our Jines cannot be im
proved. The best materials and 
higbest skill make them. 

Ribbon holder. J. V. Risser .. . . . . . . . . . . . . . . . . . . . . . . . .  596,621 Ripping device. F. A. Reynolds . . . . . . . .  , . . . . . . . . . . . .  500,7£9 Rock or stump extractor, S. G. Davis . .  , . . . . . . . . . .  , 596.961 Itollin� mill feed table, S. V. Huber (reissue) . . . . .  11.646 Rotary engine, reversible, G. W. Smith . . . . . . . . . . . .  5Bfi.833 ltotary furnllce, P. Naef . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 500.533 

Rg���� ����i, ����le�ec�r�f.°f.n�hF�·ltrel��.l���].� � :  g�:b�f Rule or measuring stick, extensionl G. H. Massa. 596,800 Saek tie, A. J. Waller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1)96.642 Sand box. automatic. H. B. Morse . . . . . . . . . . . . . . . . . . ,596,527 Sash fastener, 8. J. Nason . . . . . . . . . . . . . . . . . . . . . . . . . . .  591'.;,611 Sash holder. I. W. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . 500.958 Sash holder and fastener, combined. D. Lauer . . . . fi9ti.889 Sawing machine, Brown & Meiklejohn . . . . . . . . . . . . 5H6,8(J2 Scale, O. O. Ozias . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  500.'iliO Scale, C. G. Strubler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 59().'j'27 Scale ,  computin�, C. G. Strubler . . . . . . . . . . . . . . . . . . . .  596.72ti Screw cutting attachment, J. Hartness . . . . . . . . . . . . 596,750 Seed drill , T. J. Kin!!: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  596,bOO Separator. See Cream separator. Ore separator. Sewer, J .  C. McGowan .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  596,5.�1 Sewer trap. D. Higgins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 500,751 Sewing machine, but.tonhole, J. T. Hogan . . . . . . . . 596,593 Sewing machine feedIng mechanism, ",,. . J. Stewart . . . . . . . . . . . . . . . .  . . . . .  . . . . . . . . . . . . . . . . . . . . .  596,920 Sheaf cnrrier. W. \V. Burson . . . . . . . . . . . . . . . . . . . . . . . . 596,848 Hhears, \V. '1'. Hunyan .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 500.546 Sifter, ush. K A. Tripp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  596.924 Sifting apparatus, flour, H. H. Hillman . . . . . . . . . . . .  596,507 Sign, advertising, R. W. Van Hohenhoff . . . . . . . . . . . &00,835 Sign and frame, adjustable, A. C. Roebuck . . . . . . . . 596,831 

�l���:����i�l:.Pt�a���ee;rg!r}g'r Fop��!Ir�:�h: 'Hig- 596,774 

gin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  596,591 Sink, J. Stretcb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  596,763 Skirt, .J. M. Van Orden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  596,5.17 Skirt elevator, C. Newberger . . . . . . . . . . . . . . . . . . . . . . . . 596,759 Sm��:�1��s�8���e����i .������. �.� .�l�� ��������� 596.747 Smoking pipe, B. F. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . .  1)96,8032 Snap switch, automatic stop motion, J. D. Ihlder 596,512 Snow plow, W. 'r. Cook . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 596,740 Sole and heel vulcanizing apparatus, shoe, G. }1'. Butterfield . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1)00,476 Spooling- machine, weft thread, J. Schwetter . . . . . . 596,794 

���i!��l.e�iu�te H.�J�:;�f.r�l����rilect, W. Moore . . . .  596,818 Stacker, pneumatic straw. W. Seburn . . . . . . . . . . . . . .  500,914 Stamp bolder. F. G. �'arnham . . . . . . . . . . . . . . . . . . . . . . . 500,656 Stamp, post office band, E. J. Brooks . . . . . . . . . . . . . . 596,932 Stand. See Flower stand. Station indicator, M. Van Look . . . . . . . . . . . . . . . . . . . . . 500,521 Stationary boiler, D. W. McCallum . . . . . . . . . . . . . . . . .  59ti,785 Stearn generator, C. Ferrand . . . . . . . . . . . . . . . . . . . . . . . . 500,86.1) Steam or hot water boiler, A. Don . . . . . . . . . . . . . . . . . .  500,486 Stool, folding, F. Yunck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 596,931 Stove, cooking, T. R. Kennedy . . . . . . . . . . . . . . . . . . . . . .  596,710 Stove, heating, D. W. Cole . . . . . . . . . . . . . . . . . . . . . . . . . .  596,6903 Stoves, etc., fire pot for, W. T. Bradberry . . . . . . . . .  596,843 Stoves, warming shelf for gas or other, J. C. Cammack . " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  596,477 

��:;;;, sB�knc���'iJ!r .�'. :�����.� : :  : : : : : : : : : : : : : : : :  : : :  ��:� Switch. See Electric switch. Snap switch. Telephone Circuit switch. Railway switch. Switchboard testing apparatus, multiple, C. E. Scribner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 596,629 Table. See Exte.llsion table. '1'ablet, A. R. �·ritz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 500,583 Tag, umbrella name and address, G. S. Guy , . . . . . . 500,873 'l'ank heater, M. T. Lowe . . . . . . . . . . . . . . . . . . . . . . . . . . . . 500,892 Telephone, W. Gray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 596,496 Telephone apparatus, F. B. Cook . . . . . . . . . . . .  5nr..800, 596,851 Telephone circuit switch, F. B. Cook . . . . . . . . . . . . . . .  591.;,8,1-'2 '1'elephone line annunciator, K E. Scribner . . . . . . . 5nfi.627 Telephone switcb plug, F. n. Cook . . . . . . . . . . . . . . . . . . 1)96.850 Telephone switchboard apparatus. C. E. �cribner r,9G,G.')O 'relephone switchboard spring jack, C. B. Scrib-ner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 500.62fl Telephone 8witchboards, plug- and spring jack for, C. E. Scribner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . f>nn,L"2!) Telephone switchboards, supervisory signal for, 
Tel:p�n����i!hboarcis: 'su"per�is'ory' 'st:�llal' 'ior� 596,609 

C. E. Scribner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 596,628 Telephone systems. signaling apparatus for, Ii ... . J. Holmes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  500,509 Telephone transmitter, D. A. Fleming . . . . . . . . . . . . . 596,808 Telephone transmitter, Spencer & Keyes . . . . . . . . . . 500,834 Telephone trunk hnes, signaling system for, F. 
R. McBerty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 096,6JO Temperature regulator, automatic. A. A. Boss . . . . 500,955 Tent and clothing- roB combined, military shelter, 
C. W .  Wilhams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  096,767 Thill coupling-, G. H. Brinser . . . . . . . . . . . . . . . . . . . . . . . .  59H,474 Thill coupling antirattler, A. H. Worrest . . . . . . . . . . 596,562 Thrasbing machine, C. Y. Cbatterton . . . . . . . . . . . . . . 5[16.573 Threshold ,  G. A. Seely . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  596,mB Tie. See Sack tie. Tie plate. J .  L. Yale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  596,731 Time recorder, .J . J. Busenbenz . . . . . . . . . . . . . 500,691, 500,692 Tire, H. R. Wykert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  596,930 Tire and means for securing same in place, W. E. BrulIey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  f>\J6,475 

(Uont'nued on page 47) 

article we put out. 
the world in !Stereopticons. etc., 
and OUf reputation is behind every 

Catalogue of all tbings stereoptic. 
RILEY BROTHERS, 

Bradford , E n g .  16  & 18  Beekman St . ,  NEW YORK 
The Largest Stereopticon Outfitters in the WOTtd. 

BRANCHES-BoSTON : 36 Bromfield St. CHICAGO : 69 
Wasbinoton St. KANSAS CI1'Y, Mo. : 515 East 14tb 

St. MUII'NEA POLIS :  22 Wash inJlton Ave. So. 

TYPEWRITERS 
HALF PRICE 

'We w i l l  ae l l  ),011 an), typewriter 
m a d e  for on.e ha1f reguJur price, 
many for one quarter. Every rns· 
chine guaranteed in perfect ord er. TYPEWRITERS SOLD, RENTED, EX
·CHA.NGED. SentBDyWbere with privilege of examination. Send for Illustrated catalogue. 

National Typewriter Exchanlte, g���!".:!;. 

© 1898 SCIENTIFIC AMERICAN, INC.




