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THE WELLCOME TROPICAL RESEARCH LABORATORNES.
BY THE ENGLISH CORRESPONDENT OF THE 8CIENTIFIC AMﬁRICAN.
It is only ten years since the whole of the Sudan

was a closed book to the outside world, being under

the sway of ruthless barbaric Mahdism. To-day it is

a country of increasing prosperity, and at the ancient

capital of the Dervishes has been erected a magnificent

pile of educational buildings, the Khartum College, a

portion of which comprises an extensive and elabor-

ately equipped tropical research laboratory. When the
country was finally subdued, it was realized that the
peculiar conditions prevailing, both

climatic and geographical, rendered
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agents, particularly the obscure potent substances em-
ployed by the natives; (4) chemical and bacteriologi-
cal tests in connection with water, food-stuffs, and
such sanitary matters as may be found desirable;
(5) the promotion of the study of disorders and pests
which attack food and textile producing and other eco-
romic plant life in the Sudan; (6) to undertake the
testing and assaying of agricultural, mineral, and
other substances of practical interest in the industrial
deveiopment of the Sudan.

The work upon these diverse subjects is under the
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cently the work of the Institution has been extended
to the sciences of ethnology, ethnography, and anthro-
pology.

Tropical medicine comprises researches in the try-
panosomiasis of animals, chiefly cattle and camels—
fortunately the dreaded scourge of sleeping sickness
among humans has not extended to the Sudan. Piro-
plasmosis, spirochatosis of Sudan fowls, and studies
of the many fell diseases such as kala-azar, mycetoma,
and dengue fever, which cripple human life in the
tropics, constitute the most prominent of the purely

pathological and Dbacteriological
work. Then again the sanitary or-.

the territory a difficult one for the
residence of the white man. It
was the home of innumerable and
mysterious diseases and infectious
maladjes, which rendered it unten-
able to the white man, and were
also destructive among the ranks
of the natives. Moreover, these
maladies were peculiarly endemic
to the country, and it was realized
that the only possible method of
reclaiming it for civilization was
the investigation and solving of
these problems upon the spot, by
the most up-to-date scientific meth-
ods possible.

Scarcely had the last shots in the

ganization of Khartum and Omdur-
man has been taken in hand, involv-
ing the destruction of mosquitoes
and the introduction of sanitary
laws and a conservancy service. Dr.
Balfour, the director, is the medi-
cal officer of health of the towns,
and, with the adequate laboratory
resources at his disposal, has been
able to revolutionize completely the
conditions of life in a few years,
and has practically exterminated
malaria at Khartum.

The headquarters of the labora-
tories are at the Gordon College;
and here within a period of seven
years innumerable experiments and

campaign been fired, when a move-
ment was started for the founda-
tion of an educational college on
the site of the Mahdi’s stronghold.

investigations were carried to a suc-
cessful issue, and a mass of unique
information collected which is of

Here it was decided to study the
questions upon a small scale at
first. Owing to the generous mun-
ificence of a well-known English-
man, Mr. Henry S. Wellcome, how-
ever, it was found possible to estab-
lish an extensive institution for
tropical research. The donor, in
connection with his gift to the Su.
danese government, offered to
equip the laboratories with all the
latest appliances that might be de-
sired, so that the investigations
could be carried out upon the most
comprehensive lines. These labora-
tories are unique, inasmuch as
they are the only ones of their
character upon the African conti-
nent, which is unanimously held to
be the greatest seat of all those
peculiar natural conditions inimi-
cal to the white man which have
appreciably retarded the develop-

inestimable value in . connection
with the subjects treated. It was
found, however, that the conditions
under which the researches were
made were not quite perfect, on ac-
count of the possibility of change in
or damage to bacteriological and
other specimens in their transmis-
sion from remote districts to Khar-
tum. It was therefore decided to
carry the war into the enemy’s
camp, and to carry out the investi-
gations on the spot under condi-
tions very similar to those at the
Gordon College. For this purpose
a floating laboratory was estab-
lished, and the work accomplished
therewith has been of far-reachine
value. The southern Sudan is a
country criss-crossed by waterways,
on the banks of which are clustered
native villages,” wherein all manner
of rare and interesting pathologi-
cal conditions are to be found.

ment of the country in the past.
But through the efforts of this in-
stitution invaluable work has been
accomplished in réclaiming the northern part of the
country, which, in conjunction with that of the Liver-
pool and London Tropical Schools of Medicine, has
assisted in the hygienic betterment of the continent at
large.

The work of the Wellcome Tropical Research Labora-
tories is broadly divided into six ramifications, as fol-
lows: (1) The promotion of technical education; (2)
the bacteriological and physiological study of tropical
disorders, more especially the infectious diseases of
both man and beast peculiar to the Sudan, and to
extend assistance to the officers of health and to the
clinics of the civil and military hospitals; (3) to assist
experimental investigations in poisoning cases, by the
detection and experimental determination of toxic

Part of bacteriological section of floating laboratory.

direction of Dr. Andrew Balfour, B.Sc., D.P.H, F.R.
C.P., and he is gladly assisted by the various other
departments of the 'government which are interested
in one or more of the avowed objects of the Institution,
such as the Egyptian Army Medical and Veterinary
services; indeed, the co-operation of outside workers in
the same field is much appreciated and fostered, so
that there may be an indisputable conclusiveness con-
cerning the results achieved. Within the first year
of its foundation the laboratories became fully occupied
ir: all their departments, and then Dr. Andrew Balfour
gradually and carefully selected the- best fields of
work, and concentrated the attention of his staff
thereon. Chemistry and entomology have received al-
most as much attention as tropical medicine, and re-

Flies and mosquitoes abound; the

birds, reptiles, and fish harbor

strange parasites; men die from
curious diseases, and there is a vast field for the study
of tropical medicine. Before the days of the floating
laboratory, material occasionally reached Khartum
from these distant territories, but too often it was in
a badly damaged condition. Blood slides were dirty
and spoiled, insects broken, and notes incomplete. On
the whole, it was recognized that the proper study of
conditions must be conducted on the spot, and then
mtany valuable data could be gathered.

The floating laboratory is a commodious vessel well
adapted to service upon the waters of the South. The
main working room is completely mosquito proof, and
is adequately fitted out for proto-zoological and ento-
mological work. Its maiden voyage was carried out

(Continued on page 381.)

Bacteriological room.

General chemical laboratory.
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Kitchen utensil, F. H. Hamblin 939,251
Kitchen utensil, J. Saul .. 939,329
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Loom filling detector mechanism, G. F.
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Match safe, pocket, J. F. Beatty.......... 939,657
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Matrix channeling machine, H. A. Reynolds 939,631
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Music turner, W. & R. Mark . 939,525
Musical instrument strings, holder and p

tector for, O. J. Muller...........c.u.. 939,734
Musical instrument tracker mechanism, T.
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0Oil and grease gun, combined, F. J. Ball... 939,465
Oil burner, C. Eckland .................... 939,816
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Packaging machine, B. W. Tucker......... 939,353
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Picture machines and phonographs, synchro-

nizing device for, P. Seiler............ 939.337
Pipe and cleaner therefor, M. A. Hadcock.. 939,247
Pipe cleaning apparatus, G. A. Lutz........ 939,608
Pipe coupling, F. C. Pahlow .............. 93- <39
Pipe joint, flexible, W. A. Greenlaw....... 939,908
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Planter, corn, C. W. Lanham .............
Planter, corn, Li. E. McQuitty...
Plow, H. H. Julich
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Pneumatic despatch system, P. R. Shill... 939,872
Pot and kettle cover, I. Chapman......... 939,802
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Press, L. H. Cocner ..
Press, H. G. Miller
Press button, R. Scheewe .........7....
Pressure control, automatic, J. H. Smith... 939,752
Pressure generating and applying device, hy-
draulic, J. W. Nel.
Pressure generating, controlling, and apply-
ing apparatus, hydraulic, J. W. Nelson. 939,737

Printer’s galley, A. S. Orchard........... 939,620
Printing and issuing machine, ticket, R.
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fares, machine for, R. North..........
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Jamaica and the West Indies, and to experience the please
ures of luxurious voyaging, make the ocean trip on one of
the superb 6,000-ton PRINZ steamers of the ATLAS
SERVICE, (Hamburg American Line), sailing weekly from
New York.

These vessels offer all the comforts and conveniences of
of our well known trans-Atlantic steamers, They are
ideally adapted for this service.

Commodious and home-like staterooms, splendid saloons,
spacious decks, excellent cuisine.

RATES One Way $45.00
TO JAMAICA: | Round Trip $85.00

Also cruises of 3 weeks duration and longer, calling at

Jamaica, Colon (Panama Canal), Savanilla, Cartagena, Santa
Marta, Port Limon, Costa Rica

Leave New York every week. Rate, including state-
room accommodations and meals, $125 upwards.

Send for Booklet géving full particulars.
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HEODORE ROOSEVELT’S

> own and exclusive account of
~ his African Trip will con-
tinue to be a very important feature

of the Magazine during a greater part
of 1910.

The articles already published have met every expectation
with regard to their exceptional interest and value, and the
extraordinarily large editions required to meet the demand
have had to be increased with each number. Nothing he
has ever written has better revealed his own attractive
personality, his remarkable faculty for observation and

appreciation of the picturesque and unusual in both human-

ity and nature. The Boston Transcript says:

“ Mr. Roosevelt has a unique way of feeling as the American nation feels.
His general sympathies, modes of thought and emphasis, and even his
prejudices are largely theirs. That fact makes Americans follow with zest
the story of his hunting in the wilds, told with the same grim strength that
has made his political utterances so far-reaching and deep in theirinfluences.”

In the January number he will describe hunting experiences at,

[uja Farm:
ippo and Leo ard

These articles are not only fascinating narratives of adventure, they are
also authoritative accounts of the natural history of many animals but
little known to most readers. The illustrations by Kermit Roosevelt
and other members of the expedition are especially interesting. To

secure all of Mr. Roosevelt’s articles subscriptions should begin with
the October number.

THE WELLCOME TROPICAL RESEARCH
LABORATORIES AT KHARTUM.
(Continued from page 375.)
under the direction of Dr. C. N. Wenyon,
proto-zoologist to the London Tropical
School of Medicine, and proved such a
complete success that the work in this
direction is being considerably developed.

Entomology is another very promising
science that has claimed considerable at-
tention in these laboratories. There is
an immense field in the Sudan for an eco-
nomic entomologist, and the scope and
variety of the work done is almost be-
wildering. There are pests of every
kind infesting every living -being and
plant, and the task of reducing these
would at times seem almost hopeless.
Every year taxes, aggregating large sums,
have to be remitted owing to the ravages
of Aphis sorghi and other pests. Fatal-
ism, natural indolence, and improvidence
often prevent the natives, unless super-
vised, from taking those active measures
so necessary in cases of insect infestation
of crops. These labors have also a direct
bearing on tropical medicine, as results
have abundantly testified.

In the field of anthropology very valu-
able work has been accomplished. The
laboratories are recognized as a working
place for fellows of the Carnegie Research
Fund; and on the recommendation of the
director, Dr. A. MacTier Pirrie was ap-

! pointed anthropologist to the Institution.

In addition to his medical qualifications,
Dr. Pirrie held a special degree in anthro-
pology, and was particularly well versed
in physical work. Alfhough he labored
under the great disadvantage of not know-
ing the country, he undertook and suc-
cessfully completed remarkable journeys
into the totally unknown Burun country,
which lies between the White Nile and
Abyssinia. He lived and moved among
the tribes inhabiting this territory, and
his method of handling the natives was
highly appreciated by the government.
By his free movement among them he was
able to acquire extensive data of their
life, manners, and customs of the most
highly prized character. Unfortunately,
these expeditions proved fatal to the
young, enthusiastic investigator. During
one journey he contracted an indigenoud
disease propagated by the parasite of
kala-azar. He was prostrated and inva:
lided home to Scotland, but died six
months later before he had the oppor-
tunity of setting out the results of his
work. His notes and observations, as
well as those of archsological and
ethnological aspect, were worked up by
competent authorities, and have thrown
much light upon a people and their coun-
try about which nothing has previously
been known.

The chemistry section has received as
much attention as tropical medicine, for
it has an important bearing upon the
commercial development of the country.
The principal fields of investigation in
this direction have been Sudan gums,
food-stuffs, and seeds, as well as water
supply from the Blue and the White Nile
and wells. The study of gums has been
particularly exhaustive. The Sudan has
extensive forests of gum trees; in fact,
such constitutes one of its staple pro-
ducts. Inquiry showed that comparative-
1y little was known about gums, so that
great attention was concentrated upon
this subject. After some four years of
labor, the laboratories have made some
valuable additions to the chemistry of
this commodity, and it is hoped that their
labors may result in placing the Sudanese
gum industry upon a sound basis.

Unfortunately, on May 11th, 1908, the
laboratories suffered a heavy calamity in
a fire, which breaking out in the photo-
graphic dark room, practically gutted the
building, except the library, directors’
room, and one or two other depart-
ments. Not only was a very large quan-
tity of equipment destroyed, but all the
trypanosomiasis specimens were lost, to-
gether with the records of two years
work on the subject. Nearly all the paraf-
fin blocks prepared during the previous

(Concluded on page 383.)
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(Concluded from page 381.)
eighteen months, and containing the im-
bedded organs of fowls dead of spiro-
chatosis, were lost, and thus a far-reach-
ing investigation has been temporarily
arrested, and it has not yet been possible
to replace the material. Upon the receipt
of the news of the catastrophe, Mr. Henry
S. Wellcome, to whose munificence the In-
stitution was due, immediately offered to
replace the lost equipment; and thkrrugh
his generosity the laboratories were com-
pletely refitted and re-equipped with the
most modern appliances, so that work
could be resumel with the minimum de-
lay. Consequently, so far as general use-
fulness goes, the Institution was only tem-
porarily crippled.

Work is now again in full swing, and
it should be pointed out that there is a
very large field to be covered yet. If the
various countries interested in the exploi-
tation of the continent could establish
similar laboratories to this in their re-
spective territories, it would soon become
a white man’s land, and through con-
certed action the terrible maladies which
at present arrest development wculd be
completely subjugated.

ARTILLERY FOR AIRSHIP ATTACK.

(Concluded from page 373.)
is clamped tight against the axles. The
third type of cannon is of a much heavier
build than the two which precede, see-
ing that in this case it is designed to be
mounted on shipboard, and hence the
weight does not need to be reduced as in
the other cases. It is of a considerably
larger caliber, this being 10.5 centimeters
(4.2 inches). In most of the details it
is designed on the same lines as the
second type. It is intended to be mounted
generally upon torpedo boats or swift
cruisers, and naturally the gun can be
brought into service as an ordinary can-
non in cases where it is needed. For the
gun proper, the weight is 3,080 pounds,
while the support weighs 3,520 pounds,
giving a total weight of 6,600 pounds for
this type. Like the former, the angle ot
elevation is 75 degrees at a maximum.
The projectile, weighing 40 pounds, has an
initial speed of 2,300 feet per second. A
horizontal range of 44,500 feet is reached
in this case, and we have the unusual
height of 37,620 feet.

The present types of gun were given a |

series of tests by firing upon captive bal-
loons, and two of our engravings illus-
trate this feature. In one case we ob-
serve the balloon, which has not been
hit by the shot, and this can be clearly
seen by the trail of smoke which shows
the path of the projectile. In the second
view is represented the effect which takes
place when the projectile strikes the bal-
loon, and we have the detonation of the
grenade and at the same time the ex-
plosion of the gas and the destruction of
the balloon.
—_— et
Alcohol vs, Gasoline Engines,

Almost any engine with a well-designed
carbureter will run as well with alcohol
as with gasoline, except for a difference
in ease of starting and in certainty of
operation at low speeds. By using alco-
hol in an alcohol engine with a high de-
gree of compression the fuel-consumption
rate in gallons per horse-power hour can
be made practically the same as for gaso-
line in a gasoline engine of the same
size and speed. An alcohol engine with
the maximum compression for alcohol
will have 30 per cent more available
horse-power than a gasoline engine of
the same size, stroke, and speed, and the
weight per horse-power may -be less.
Tests with mixtures of gasoline and alco-
hol showed no gain in efficiency over
gasoline or alcohol alone. Diluting gaso-
line with water did not affect fuel econ-
omy.

With alcohol the case was different,
but with dilutions up to 80 per cent
alcohol the effect was so slight that 80
per cent alcohol is a cheaper fuel than
90 per cent if it can be had for 15 per
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The
Middle West
Number

of the

SCIENTIFIC
AMERICAN

On December 11th, 1909, the Scien-
tific American will issue a number
devoted entirely to the wonderful Mid-
dle West region of the United States, a
number which will set forth broadly and
lucidly not only the agricultural interests
of that region, but also those larger en-
gineering undertakings which are des-
tined to transform the Middle West, in
part at least, into a manufacturing ter-
ritory.

With that object in view the Middle West
subjects :

I. The Chicago and Gulf Waterway.—An illus-
trated description of Chicago's drainage canal, an en-
nrme;ermg work which stands without aparallel in the
world.

II, Chicago as a Railroad Center,—Chicago is
the greatest ra.lroad center in the worid.

1)1. The Wonderful Grain Trade of Chicago.
—Chic i8 an enormous wheat bin, into which much
of thegrain raised in the middle West is poured.

IV. Shipping on the Great Lakes.—Most of the
iron ore that is now smelted in Pennsylvania is mined
in the middle West, To transport it to the blast fur-
naces of the East at a cost which will enable American
steel makers to compete with foreien steel makers, it
has been negessary to devise a new kind of lake trans-

ortation. Ships of 10,000 and 12,000 tons burden have

een corstructed which convey ore at small cost
through the Great Lakes, and which are without a
counterpart anywhere inthe wcrld.

V. The l'lnndhng aund Shipment of Iron Ore.—
The above-ertioned fact thatiron ore is mined in the

middle West and smelted in the East has necessitated
not only the construction of special freieht-carrying
steamers. but also the designing of special machinery
for loading and unloading the ore from the steamers.

Number will publish articles on the following

VI. Freighting on the Mississippi.—Freighting
on the Mississip 1 is a more important industry than
most of us may realize.

VII. The Steel Industry.—One of the greatest
8981 plants in the world i8 that which has been built at
ary.

VIlI, The Freight Snbway System of Chi.
cago.—Chicagocan boast of a rational system of hand-
ling freight by means ot subways.

IX. The Water SuMplY of Chicago..—Chicago’s
source of water is Lake Michigan. Tbe cityis supplied
with water by means of a tunnel which extends two
miles out intothelake.

X. Reclaiming Arid Lands.—The United States
Government has under way many ijrrigation projects
for the purpose of reclaiming lands waich are arid, but
which will clossom if properly watered.

X1, Harvesting the Grain of the Middle
W est.—Farms thut cover not acreg but square miles,
crops that aggregate not simplybushels but car-loads,
bhaverendered it necessar{ to plant and harves: on an
unprecedented scale in the middle West. The in.
genious agricultural machinery which has been de.
gigned_to coPe with tnese peculiar conditions is de-
scribed and illustrated.

The Middle West Number will be more than twice the size of the

regular SCIENTIFIC AMERICAN.

It will be lavishly illustrated. [t will

be contained in a colored cover which strikingly depicts Chicago’s grain
elevators at work. Order from your newsdealer or from

Stamp mortar, M. P. B0osS..ceceessacen.... 939,208

Starting and separating gate, R. V. Jones.. 939,703
Steam generator, F. N. Tilton.eeeceseens.. 939,759
Steam trap, Singer & Pratt... .. 939,450
Steam trap, N. English..... .. 939,667
Steering gear, R. S. Riley.. . 939,323

Stirrup, safety, J. L. James. . 939,697

Stoker for furnaces, mecha

SeyDOth  .vurerar.n. . 939,569
Stone cutting machine, . F. Meyers 939,528
Stone ﬂutmg machine, G. N. Williams, Jr. 939,577

Store service credit system apparatus, C. F.
Kettering .....ovieiiiiiiirieiinnninnnns
Stove, L. Moore .............
Stove, Choltus & Jeannessoil
Superheater for use in connection with vul-
canizers and other apparatus, J. Berliner

939.956

Surfacing machine, A. H. Whatley......... 939,363
Surfacing machine, F. R. Allen.... o 929,373
Suspender check, F. B. Hawes. . 939687
Suspenders, G. M. Edgarton .............. 939.€98
Suspending device, portable, C. F. Redman. 939,:3:8
Sweeping compound, Wolfgram & Klausman.

Syringe or the like, C. P. Leyner. 39,520
Syringe, vaginal, E. H, Keske..... 939,266
Table lock, extension, J. A. Barbrake. 939,379
Talking machine, W. W. Wooster........ 939,781
Tape; T. P. HImMeR. ... ... . oiatoneemessh 939.83
Telegraph sending machine, J. A. Hulit.... 939,507
Telegraph system and apparatus, T. B.

BAXON oo ot faeerels o 5 e s slels = ¢ ot ST 939,401
Telegraph transmitter, B. F. Bellows....... 939,383
Telegraph transmitter, G. M. Goddard. . 939,683
Telemeter, H. Wild .............c.00i00. 939,366
Telemeter rod, C. E. Flanagan....... .. 939,459
Telephone attachment, H. R. Palmer...... 939,439
Telephone system, F. E. Summers......... 939,756
Temperature regulating apparatus, =

Pullen 939,858
Thermostat, H. G. Geissinger . . 839,957
Thread cop, A. N. Chartier ............... 939,667
Thread cutting mechanism, filling, E. H.

IRYOD % . Bl Stk o Koin ol ik . 939.445
Thread cutting tool, . 939,735
Tie holder, A. A. Felix.... . 939,678
Time lock, E. M. Benham . 939,384
Tire antislipping attachment,

@) Bone0000500000086000000 ko con000d 939,491
Tire, cushion, W. E. Marengo . . 939,524
Tire fastener, L. M. Nelson ............... 939,619
Tire for vehicle wheels, elastic, B. M. de Sa 939,327
Tire, pneumatic, J. L. Maitland........... 939,428
Tire protector, F. R. & C. R. Colvin. . 939,474
Tire, resilient, W. H. Rowling 939,638
Tire, vehicle wheel, T. Midgley... 939,611
Tongue, draft, T. Pojar................... 939.547
Tonnage equating machine, J. M. Daly...... 939,222
Tool, F. H. Gruer ..........eceeeeees ... 939.496
Tool, pneumatic, C. Christiansen .. 939.803
Toy, J. B. Bowman ......coeuveeunes . 939,588
Track sanding device, E. L. Larson....... 939,718

Track supporting device, uve'rhead Neller &

Louden ..... ie e 939,618
Traction device, . 939,334
Train switch, electrlcally actuate g o

DS = N 939,626
Tramways, point operating mechanism for,

T. N. Atkinson ......cicceveeiiennnnnnn 939,939
Transm’ssion mechanism, temperature con-

trolled, H. H. Tayior 939,566

Trap, P. Elfstrom ........ ... 939,218
Tripod, J. M. Pullen ....... ... 939,859
Trolley head, T. R. Stam .. 939,564
Trolley head, J. J. Bennett .....cec000es .. 939,658
Trough. See Eaves trough.

Trousers stretcher, E. N. Hallett........ .. 939,831
Truck, Fierke ..........c... 939,406
Truck bolster, J. J. Byers ..... 939,946
IFruck, car, C. S. Shallenberger . 939.870
Pruck, hand, B. Kerndl...... . 939,600
Truck, llttmg, A, A, Ake.......... 939783

Trucks, blocking device for, Lattneen& Rob-

ingenl ¥ 80, R L L oL
Trunk, wardrobe, G. H. Wheary..
Tube mill lining, G. H. Rotherham
Tube welding apparatus, Dicke & Klinkmann

. 939,518

939 091

Tubing, apparatus for making spiral, E. T.
Greenfield ......iiiiiiiiiaririei e 039,244
Turbine, C. A. Kaiser ...... . 939.514

Turbine, J. H. Felthousen
Turbtine, internal combustion. gas,

DX T e o o T 939,229
.. 939,2€8
. 939.233

939,821

Twine making machine, C. Kieren.
Twine. take-up, .J. B. Eastman......

Typewriter attachment A. C. Kendrick.... 939,265

Typewriter carriage stop mechanism, M. B.
SArgent ... sl seimss oFe o srerefais sasisee « 939,640

Typewriting machine, C. B. Yaw... . 929,77

939,5¢3

Typewriting machine, 3
. 939.587

Typewriting machine.

E. E. Barney
. Brown .

Umbrella, folding, X. J. Zoller... 939.842
Valve, T. .J. Hendricks 9°9,409
Valve, J. L. Fitts ...... . 929.873
Valve, air, J. W. Ledoux 939,277
Valve device for corrosive llqm s, W. H.

B 5900 0000000000 adb 0800060000000 3 929.927
Valve, regulating, B. Blumel. . 939,792
Vault closure, Myers & Polster 2 .. 939.922
Vegetable cutter, Myers & kahne .. 939,951
Vehicle body, E. W. Crosby....... .. 939.478
Vehicle wheel, L. Garnier ... . 939,681
Vehicle wheel, T. Hubscher ........ .. 929.695
Vehicle wheel, spring, E. Murray..... .. 939,432
Vehicles, fore carriage of, J. Schmitt..... 939,555
Vending machine, coin controlled, E. F.

SpAUAINgG ... o aele ot E Rdarit s s« ofee 939 563
Violin, F. O. Fish ............ciiiiin. 939,486
Vise, quick acting woodworking, W. Y.

Mentzer .......cciiiiiiii e 939,284
Voltaic high-current arcs, productions of, H.

Pauling .......covvvverinnnnn .. 979 142
Voting machine, Stacy & Julius.. 53, 959 929
Voting machine counter constructlon, C 0%

(BT A o, S Ny AR, 979 ¢74
Vuleanizer, F. E. Sm'th ..........0voo.o.. 970 242
Wagon *bed, C, B. Tillerv . .. 979 758
Wagon, dumping, J. Heberlmg . 9°0.414
Wagon, dumbving, T. Wright.............. 939,782
Wall and censtructing same, cempesite, J.

H. Magdiel ..., .....ccciiiieiennnnnns 939,726
Warn stop motion, electric, J. Regan...... 939 924
Washing machine, W. C. & L. R. Simmons. 939,340
Washmgton machine gearmg, A. Van Wor-

.................................. 939,645

“ater closet disinfecting devices, valve for,

J. Kneen
Water gage, H. H. Vaage
Water heater, electric, Levy & Blanchard. .
Water meter, J. Hubmann
Web coating machine,
Weighing machine, W.
Wet machire, W. White
Wheels, manufacturing metal, G. K

939.424

939 714

Whip socket, R. Habekost 939,246
Winding mechanism, self, Blodgett & At-

KiNSON ....uiieeereniieaaniensnein., 929.791
Windmill tower, W. Hopper.. 939,504
Window operating mechanism, s“mgmg, J.

S. GOourlay .....eeiiieieanrienianiian 920.412
Window screen, H. B. Wilson ............ 939,780
Wire reel and mounting therefor, F. P. Mur-

[ OO0, RS R ol o S S e 929.616
Wire splicer, I. G. Huston .. .. 939,509
Wire stretcher, J. F. Ball . . 939,787
Woed blight composition, J. W Lafer..... 939.273
Woven fabric, T. B. Dornan ......... .. 939.230
Wrench, E. C. & G. W. . 939317
Wrench, D. Mallory . 939,728
Wrench, P. Bartok ...... 939,788
Wrench. L. G. Van Ormer ................ 939.879

Yarn cleaner or slub catcher, . Foster. 939,490

A printed copy of the specificatien and drawing
of any patent in the foregoing list, or any patent
in print issued since 1863, will be furnished from
this effice for 10 cents, provided the name and
number of the patent desired and the date be
given. Address Munn & Co., Inc., 361 Broadway,
New York.

Canadian patents may now be obtained by the in-
ventors for any of the inventions named in the fore-

voing list. For terms and further particulars
cent less. MUNN & COMPANY, Inc.,, 361 Broadway, New York City i Mumn & O Ine. 361 Broadwar, New

Please mention the SCIENTIFIC AMERICAN when writing to advertisers
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