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is the simple, easy way in picture taking. 
No dark-room, few chemicals. You" do the 
rest" with a Kodak Developing Machine. 

helps the amateur to the 

mak.ing of technically perfect 

and artistic photographs. Ex

plains all the little difficulties 

-there are no big ones. Tuition 

free to all owners of Kodak. and 

Brownie Cameras upon payment 

of one dollar for text books. 

Kodaks, $5.00 to $75.00 
Brownie Cameras, $1.00 and $2.00 
Kodak Devel�ping Machines, $2.00 to $1 0.00 

EASTMAN KODAK CO., 

C£rcular J[i1!t'llg 
ddails, at your 
dealers, or by mail. 

Rochester, 
N. Y. 

Just to Blow 
Our Own Horn 

we present berewith an illustration of one of OUf specialties. with the assurance that the machine is even better 
than the picture 

Conra.d 
Motor 
Vehicles 
are renowned for their beaut1fu! ap
pearance, elegance of design, sim ... 
plicity of construction, fewness of 
parts. extreme durability aud positive 
economy. 

Stearn or Gasoline 

Our Handsome IlInstrated Catalol<Ue containing full particulars 
with prices of the different machines we make sent tree. 

THE CONRAD MOTO R CARRIAGE CO., "E: BUFF ALO, N. Y. 

_ 18H.P. 
Four Cycle 

Gasol ine Engine 
FOR YACHTS &. LAUNCHES 

MECHANICALLY OPERATED 
VALVES 

Four methods of governing. 
Absolute speed control. 

Perfect lubrication. 

We build engines from I� to 36 H. P. 
and launches from 17 to 85 ft. in length. 

THE LOZIER 
MOTOR COMPANY 

PLA TTSBURO. N. Y. 
Branch Offic.s 

New York City, 1 Broadway 
Boston, 18S Summer Street 
Philadelphia, The Bourse BuUding 

Sales Agencies 
Chica�o, 1412 Michigan Avenue 
WaShlUl!;ton, nn 14th Street, N. W. 
Baltimore, 651 W. Baltimore Street 

The Pioneer Runabout easily maintains its lead in Automobile S1 
by the simple fact that improvements in construction origim ;', l" � 
Oldsmobile. Imitators follow. The working parts are as ' 
practical as experience can devise, strength is assured by the vu:' .', ,t 
grade material, and mechanical skill makes them true to a hair. 

Price 5650.00 
Starts at will from the seat, instantly and readily controlled. Easy to undershmd and 
operate. NOTHING TO 'WATCH BUT THE ROAD, Selling' Agents in all principal cities. 
Write for information and illustrated book to Dept. 21. 

Olds Motor Works. Detroit. Mich. 

Ten Years of A(tual Travel Over Ameri(an Roads 
good. bad. and inditferent have given 

The HAYNfS-APPfRSON MOTOR (AR 
a decided advantage over aU other clJ.rs of American construction, and it wHl be years before some of them will 
have reached the high st"te of perfection alreadY attaLed by this famous American product. 

A L L  HA YNES.A PPERSON CARS are supplied with 4 distinct speed chanJ<es, all belnl!' obtained from 
a sln12:1e lever, and tbe famous Double Opposed Cylinder Motor whiCh was ori�inated by THE HAYN�JS·APPRR

SON COMt'ANYand Is now 'I'HE WORLD'S S'I'ANDARD, Is employed in every type of CRr they bu'lrt, 
Steering is accomplished by an adjustable wheel, 

so arranged that the shaft may be moved from a 
perpendicular position to one fairly in the lap of tlle 
driver, and may be changed instantly to any position 
between these extremes while car is in motion, witb. 
out for one instant atf�ctiJ1g the guidance of the car. 
By raising the steering shaft it is thus thrown en. 
tirely out of the way of those entering or ]eavinj! 
the car. 

It is noteworthy that THE HAYNES· 
A P PERSON C A R  has won every road con· 
test of a practical nature held in this 
country. No other builder can show so long a list 
of records. If you are considering the purchase 0 
an automobile be sure to read our booklet before 
purcbasing. It teUs quite clearly why 

THE HAYNES . A PPEltSON IS 
BEST FOR AMERICAN ROADS. 

We Are Always Pleased to Sh.JW Visitors 'l'hrough Our Spacious PlaId. 

THE HAYNES-APPE�SON COMPANY, KOKOMO. IND .• V. S. A. 
(The Oldest Builders of Motor Cars in America) 

SDla 

EASTERN 
BRANCH 

CATALOG OF LATEST MODELS SENT ON REQUEST 
BADGER BRASS MFG. CO. 

KENOSHA. WIS. 

PIERCE mOIOBETIE. Stannove mOdel. 
Weight, 1,000 

pounds. 
Speed, 4 to 20 

mUes per hour. 
Reverse. 

Top If desired. 
\Vbee] base, 5 feet 10 Inches. 

GaUlle, 
I feet 6 mches. 

28-lnch 
ArtlllerWheels. 

.. Made to Run All the Time in Any Weather." 

An Ideal for Physicians and other bnsy men. 

6J1I H. P. Motor, 
De Dion Type. 

Accessible. 
Sirnple, Durable 

and Elegant. 

PRICE, $1,150. 
With Top, $1.200. 

Extra Front 
Seat $�O added 
�'. O. B. Buffalo 

THE GEORGE N. PIERCE CO., Makers, BVFFALO. N. Y .• V. S. A. 

Catalog Pree on ApplicaUcm. 
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NEW YORK, SATURDAY, APRIL 11, 1903 .  

T H E  N E W  CUP YACHT " RELIANCE." 
At the close of the "America" cup races of 1901,  when 

the results had proved that the two yachts had come 
so closely together that the result was largely a ques
tion of the accidents of seamanship and weather, it 
was acknowledged on all hands that their designers had 
apparently reached the limit of their skill with the type 
of yacht employed for these contests. Herreshoff, in 
spite of all the rich store of knowledge acquired in the 
construction of fO'Ur previous cup defenders, had been 
unable in that year to produce a boat superior to his 
own "Columbia ; "  while Watson, in spite of the much
talked-of tank experiments, was unable to beat 
" Shamrock I . "  in her improved condition, by more 
than a very small margin. When the challenge for 
this year's series of contests was received and ac
cepted, the necessity of building a new cup defender 
was apparent .. The supposed superiority of "Constitu
tion" to "Columbia" was at best very hypothetical , and 
based solely upon the presumably better handling that 
"Columbia" had received during the trial races. At the 
same time, in view of the fact that Fife, whose " Sham
rock I . ,"  after some readjustment of her sail plan, had 
proved to be practically equal under many conditions 
of sailing to " Shamrock 11.;" had been commissioned to 
build the new boat, and that in all probability he would 
succeed in turning out a craft that was faster than 
€;ither of the two "Shamrocks," it was realized that to 
insure the retention of the cup a new defender should 
be built, and that the task of designing and construct
ing the craft should be given to Herreshoff. This much 
decided upon, there arose the important question as to 
what kind of yacht should be built-a question more 
easily asked than answered. Indeed, "Columbia" had 
proved such an extremely satisfactory boat, that when 
it came to the question of the design of "Constitution," 
Herreshoff made no further change in model than to in· 
crease the beam by one foot and enlarge the sail plan to 
match the greater power of hull thus secured. In con
struction "Constitution" had some advantages of light
ness and strength due to the system of belt-and-longitu
dinal framing adopted ; and it was a source of great 
surprise and general disappointment that with her 
greater power, greater sail spread, and general lowering 
of weights of hull, she did not show any decided superi
ority to the older boat. It looked as though Herreshoff 
had (lone what Watson had frankly declared that he 
had himself done, namely, exhausted his resources in 
the development of the conventional type of 9 0-foot rac
ing yacht. There was no further gain to be looked 
for in the direction of reduction of weights, nor, ju dg
ing from the results in "Constitution," was there any 
advantage in increase of power by increase of dis
placement and sail area-not, at least, if the same typi
cal midship section was to be retained. If  any radical 
d eparture was to bl) taken, experiencp. in smaller classes 
of yachts had shown that it must be in the direction 
of the broad, shoal-bodied eraft of the modified scow 
type, a type which had proved to be practically invinci
ble in these classes. 

Now, Herreshoff has never in his larger boats ap
peared desirous of going very far in this direction. 
At the same time, there is no denying the fact that 
the bold departure made by the young Boston de
Signer, Crowninshield, when he produced the SCOW-fin 
90-footer "Independence," while it did not achieve the 
object aimed at of producing the all-round fastest cup 
yacht of that year or any year, nevertheless served to 
give some most valuable data and proved to a demon
stration that on certain points of sailing, a properly
designed 9 0-foot modified scow was faster than any
thing afloat. Although "Independence" showed all the 
faults of the scow type when going to windward, 
pounding heavily in a breeze and head sea, and spill
ing the wind out of her sails under the conditions of a 
sea and a light breeze after the manner of all  beamy 
shallow craft, she had proved that on a broad reach 
she was the fastest 9 0·foot sl oop ever construct
ed.  On a certain memorable day off Newport, in a 
breeze of from 17 to 25 knots strength, although, as 
was to be expected, she was beaten by "Columbia" on 
the windward leg, she overhauled that boat ( herself 
remarkable for her reaching qualities ) at a pace which 
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gave reason to believe that were "Independence" prop· 
erly tuned up, she would, with all her faults to wind
ward, have proved more than the master of "Colum
bia" or "Constitution" on a triangular course in a 
wind of any strength. Her performance in reaching 
made a profound impression upon the amateur ele
ment among those who are intimately connected with 
the defense of the cup ; an impression so strong that 
when the cup yacht was ordered, it was made a s-ine 
qua non that she should embody some of the best fea
tures of the "In dependence" type. And right here, it is 
but j ust to Mr. Crowninshield to acknowledge the most 
important contribution he has made to the defense of 
the "America" cup ; for it was pretty safe to say that 
had " I ndependence" not been built, the defense of the 
cup this year would never have been intrusted to a 
vessel of the extreme type which is now being built at 
the Herreshoff yards. 

The problem, then, before the Bristol designer was 
t.o produce a yacht with all the best features of the 
scow type, such as great sailing length when heeled, 
and large sail-carrying power, with as few as possi
ble of the. scow's drawbacks, such .as the flat floor 
forward and the hard shoulders which helped so 
greatly to the undoing of "Independence" in a troubled 
sea. And this Herreshoff has achieved, i f  we may judge 
from the model of "Reliance;" although with what 
measure of success will never be known until the boat 
commences to toy on some calm day with the left-over 
disturbance of a yesterday's blow. The new boat has 
more beam and considerably less dead rise than "Consti
tution," a harder bilge and longer ends, particularly in 
the forward overhang. Her extreme beam is 25 feet 8 
inches ; her draft, 18 feet 9 inches ; and her length over 
all, 140 feet. In her midship section she shows exactly 
2 feet less dead .rise than "Constitution," and while 
her hull is not so shallow as that of " I ndependence," 
it  is still sufficiently shallow to allow the ends to be 
carried out to give practically the same length on deck 
as the Crown in shield boat.  While she will thus secure 
something of the same long, flat floor, she differs from 
"Independence" in the fact that the fullness of her 
bilges, as shown in the midship section, is not carried 
out into the forward overhang, as was done in the 
Boston boat, the sections from the water-line at the 
stem to the bow being something of a compromise be
tween the almost semi-circular sections at the water
line of " Shamrock I I ." and the decided V·sections of 
"Columbia" and ··Constitution."  While there is  some 
loss of power in this modification, there will be a . de
cided gain in eaain.ess in a seaway, especially when the 
seas are short ; and while the new boat will pound some
w.hat heavily und�r th.ese conditions, she is not likely 
to take the bit,in her teeth, as did "Independence, "  and 
run wild under a freshening breeze or in sudden puffs. 
Although the draft is less ,than that of "Constitution," 
the ,keel is  longer 'and the bulb is drawn out to finer 
lines. The mast relatively to the load-water line. is 
stepped in the same position as in "Constitution," and 
with her 100 tons of lead in the keel, her harder bilges, 
greater beam, and greater length of water·line when 
heeled, she will. naturally possess larger sail-carrying 
power ; she will spread in the neighborhood of 15,000 
square feet of  canvas. 

It is a curious fact that, broadly speaking, the Eng
lish designers are working on OPPOSite lines from those 
outlined above. The new Fife boat, as compared with 
the two " Shamrocks," will have a deeper body, consid
erably more dead rise, greater fullness in the gar
boards, and somewhat less overall length, the model 
thus reverting somewhat to the type of "Valkyrie I I ." 
and "Britannia." Hence, for the second time in the 
history of these cup races, the American and British 
designers have crossed each other, our boat running 
to great beam, shoalness of body, and large wetted sur
face and the English craft tending to greater fullness 
of body, large displacement, and a small wetted sur· 
face. Should both boats come up" to the designers' 
expectations and prove to be a 'success, the out
come of the races will depend, more than it has for 
several years past, upon the conditions of wind and 
weather. In l ight breezes and troubled water the 
advantage should l ie  with "Shamrock 111." Also when 
"split open," that is running dead before the wind, 
with spinnaker set, the larger displacement and flner
lined Fife boat, with her smaller wetted surface, should 
prove to be the faster both in light winds and sttong. 
On the other hand, on a triangular course, where there 
is much reaching to be done, especiaU� under the con
ditions of a strong breeze and a smoot:h · sea, " Shamrock 
111." shoul d be hopelessly beaten, wh,ile in a rough sea 
and strong wind, and under any conditions where reef
ing becomes necessary, the advantage, except in reach
ing, should lie with the Fife boat, Seeing, however, 
that moderate winds and fairly smooth seas prevail 
during August, it  would look as though the extreme 
boat which Herreshoff is  building should prove to be 
the winner. 

CONSTRUCTION.-The belt-and-Iongitudinal framing 
that Herreshoff used in "Constitution" proved to be 
so succeSSful. that it has been adopted practically with· 
out any change In the new boat. This system was 
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elaborately described and illustrated in the SClENTH'IC 
AMERICAN of May 11 ,  1901 ,  and the reader is referred 
to that article for the detail s  of construction. Broadly 
speaking, the framing of "Reliance" consists of nickel
steel belt frames of deep section, which are spaced 6 
feet 8 inches apart, the frames occurring at every 
fourth station of the eighty· four stations which make 
up the full overall length of the yacht. These frames 
extend entirely arO'Und the interior of the yacht, and 
embody the floor plates, frames, and deck beams in 
one. They are deepest where they form the floor plates, 
and they become shallower as they run up through the 
bilges to the deck beams. The hull plating, which is of 
Tobin bronze and nickel-steel, is laid on in seven 
strakes with flush j oints ; the first six strakes are of 
bronze and the seventh or sheer strake is of nickel
steel. In addition to the belt-framing there is  a 
series of longitudinal frames consisting of alter
nating T-irons and bulb angles. The T-irons are 
laid along the seams to which they are' riveted, 
while the bulb angles extend longitudinally midway 
between the seams, and serve to give additional 
stiffness to the plating and to reinforce the longi
tudinal strength of the boat, T o prevent the buckling 
of the belt-frames, a series of plate·steel knees are 
worked in between the frames and the T-irons, the 
knees being placed on opposite sides of the belt· frames, 
that is, one series of knees being on the left side of 
the frame on one T·iron, and on the right side of the 
frame on the next T-iron. In a vessel of the great 
deck area of "Reliance," especial attention must be 
paid to the question of lateral stiffness ; and this is  
provided by a system of diagonal strapping consisting 
of 5-16 nickel steel straps, covering the whole area of 
the deck. These straps are securely riveted to each 
other where they intersect, and a.t the partners where 
the mast passes through the deck there is worked in 
a diamond·shaped plate of steel % of an inch thick and 
measuring 4 feet on the side, which is' riveted to the 
strapping and serves to hold the heavy collars which 
form the mast partners , Over the strapping thus form
ed is laid a continuous deck of aluminium plating. The 

. mast· step will be of the same general construction as 
that of. ... Constitution." It is formed by deepening the 
keelson to a depth of 4% feet, by adding an additional 
belt-frame and by considerably deepening the foot·plate 
portion of these frames in the wake of the mast. At the 
partners there will be two heavy collars, olie above and 
one below the steel deck plate, the vpper one being 
formed of a 6 x 6 inch angle iron, 1 inch in thickness, 
and the lower of a 6 x 12 inch angle iron also 1 inch in 
thickness. The 6-inch flanges of these collars will be 
riveted to the steel deck plate by rivets which pass en
tirely through from collar to collar. Four heavy, 
vertical ties also extend from the deck to the top of 
the mast step where they take hold of the coUar which 
forms the actual footing for the mast, The construc
tion at the mast is also greatly stiffened by a pair 
of heavy struts of box section, which extend from the 
mast pardners to the bilges, It will  be noticed that 
the construction is in general very similar to that of 
"Constitution;" whose hull  was so stiff that when the 
vessel was close-hauled it was impossible to tell by the 
bulkhead doors upon which tack the yacht was sailing. 

••••• 
THE NEW IIEASUREMENT RULE OF THE NEW YORK 

YACHT CLUB. 
There has been a growing dissatisfaction of late 

years among yachtsmen with the type of boat which 
has been developed· under the rules of measurement 
that govern yacht racing. Not only has the con
struction of yachts been pushed to such an extreme 
of lightness that broken spars and l eaking hulls are 
becoming increaSingly common, but the form of the 
yachts themselves has gone to such extreme propor
tions that the racing machine of to-day is not only 
('ostly to build, troublesome to handle and subject to 
rapid deterioration, but its construction and model 
combine to render it about the very worst kind of 
seagoing craft that could be designed. As a cruiser 
it is pre·eminently uncomfortable and unsafe. The 
question of developing a rule of measurement under 
which it would be possible to produce a yacht that 
would be both speedy and comfortable, one which, 
when its racing days were over, would have before it 
a long term of usefulness as a cruiser, has been agio 
tated both by British and American deSigners, and 
they have been in practical agreement that something 
should be done to produce a more whol esome type. 
This conviction took form in the appointment in 1902 
by the New York Yacht Club of a Committee on Meas
urement, whose flrst step was to' send a letter to 
the leading yacht designers of the woi-l d,  asking 
whether they did not consi der that it was desi rable to 
formulate a new system of measurement, which would 
"produce a wholesome type of boat ,"  and asking 
whether these designers did not consider it possible to 
"formulate a system of measurement which might be 
adopted as an international standard." The letter 
requested that suggestions shon l d  be sent in as to 
what system of measurement should be adopted. The 
replies received were unanimous in agreeing that it 
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was practicable to formulate the desired rule, and that 
displacement or its equivalent should be incorporated 
as a factor in the rule of measurement adopted. As 
a result of the discussion thus opened up, it  develop· 
ed that there was a practical agreement on the three 
elements of length, sail area, and displacement as 
those which should enter into the question of meas· 
urement, and the rule as finally adopted by the Club 

is as follows : 
LX ./ -• 'V S. A. I Ratmg measurement = 5 • or the · ength VD 

multiplied by the square root of the sail area, and di· 
vided by five times the cube root of the displacement. 

Now the development of the racing yacht under the 
old rule, in which the length of the waterline was 
added to the square root of the sail area, and the reo 
suit divided b y  2, had led to the production of an 
extremely undesirable type of boat, it having been 
found that the very fastest type of craft built under 
this rule was an unballasted scow-a broad, shallow, 
box·like structure with its under·body slightly curved 
longitudinally, so that when measured it would float 
on an extremely short water line, and when heeled 
to a breeze would lengthen out to something like 
double that waterline, using the windward portion 
of the hull with the crew crowded on the windward 
rail as ballast to enable the craft to carry its abnor
mally large sail spread. The most outrageous in
stance of this development is an extraordinary freak 
known as "Outlook," which was built for the d efense 
of the Quincy cup. This craft, which is called a 21-
footer, is 52 feet 7 inches in length on deck, 16 feet in 
extreme beam, has a draft of hull  of only 8 inches, 
and yet has a sail spread of 1,800 square feet. This 
boat (sic) proves what may be done under a faulty 
rule, that is a rule that is not sufficiently compre-
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portions and the tendency to run to the freak type 
had not made itself felt in what was known as the 
knockabout class. She is a moderate boat, with easy 
sailing lines, a good-sized displacement, and a snug 
sail plan. The other 21-footer, " Don," built in 1901, 
shows the rapid development toward the extreme type 
which had taken place in the brief period of three 
years. She was designed by Mr. Mower, and in the 
season's racing she had a brilliant career, proving 
to be practically invincible and winning by very 
large margins. I t  will be seen at once that though 
she is nominally a 21-footer and to that extent in 
the same class as "Arbeeka," she is actually a very 
much larger and more powerful craft. When she 
is heeled to a breeze her sailing waterline is from 
28 to 3 0  feet in length, and with her 600 pounds 
of live ballast in the shape of the crew strewn 
along the weather rail, she is well able to carry 
her 811 square feet of sail even in a pretty fresh 
breeze. The abnormal sailing length is due to the 
great length and fullness of the ends. We have 
traced the designs of the two boats, one over the 
other, so as to show graphically how the New York 
Yacht Club's rule of measurement, if it w ere applied 
to them both, would give to the more wholesome type 
of boat a handicap so liberal that the faster boat could 
never cut it down. 

In the nllW rule the length is no longer measured 
on the middle vertical plane of the vessel, but on 
a vertical longitudinal plane taken at one-quarter of 
the greatest beam at the load waterline, and it is  ob
tained by measuring the length in this plane at the 
waterline and on deck, adding these together, and 
dividing by 2, which gives the mean length on the 
quarter breadth. By looking at the plan of the two 
yachts, it will be seen how greatly the full waterlines 
of " Don" and her long overhangs contribute to her 
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lutely prohibitive figure as shown auove. The .weak 
point in the rule, if it has one, is the very large dis
placement divisor, and we think it will probably be 
found, after one o r  two seasons' racing, that it will 
be advisable to take say three times the cube root 
of the displacement, instead of five times, as the di· 
visor. 

I t  is interesting to note the effect which the new 
rule will have on existing yachts : Thus "Columbia," 
whose rating under the old rul e was 102, under the 
new rule becomes 131. The 70·footers "Mineola" and 
class, which are more extreme in model than "Co· 
lumbia," have increased in mea,surement from 76 .34  
to 90 .  The most interesting comparison is that he
tween last year's extreme racing y acht, "Neola," 
which measures 51 feet on th e waterline, and the 
Fife boat "Isolde," which measures 59.7 feet on the 
waterline. The "Neola" is the most extreme, and 
for her size the fastest, large cutter that has been 
built to date. The "Isolde" is a large-displace
ment, deep-bodied, easy-lined craft of moderate sail 
plan, and is practically the type which the New 
York Yacht Club rule is expected to produce. The 
51-foot "Neola," whose rating measurement is 60 
under the old New York Yacht Club rule, measures 
7 3  feet under the new rule ; whereas the 60-foot 
"Isolde," which measured 60.5 feet under the old rule, 
measures practically the same, or 61 feet under the 
new rule. Or in other words, the 51-foot yacht under 
the new rule has a measurement 12 points higher 
than that of the 60-footer. It will thus be seen that 
the new rule, even in the larger classes, bears very 
heavily upon the extreme craft that have been turned 
out during the past two o r  three years. 

For the sake of comparison, we have shown the al
lowance which " Don" would have to give "Arbeeka'" 
under the Larchmont-Hyslop rule, which is used by 

DIAGRAM SHOWING THE EXTENT TO WHICH THE N. Y. Y. C. NEW RULE OF MEASUREMENT TAXES THE EXAGGERATED PROPORTIONS OF A MODERN SCOW
TYPE RACING CRAFT. 

hensive, when a clever designer sets out to build the 
most extreme boat possible under that rule by break
ing the spirit withO'ut breaking the letter of it.  

Broadly speaking, the adoption of a rule which 
took cognizance merely of length and sail area, was 
based upon sound scientific principles ; for length is 
the chief determining factor of the resistance of the 
vessel ,  and sail area of her power. Other things be
ing equal, the longer vessel will be faster than the 
shorter one, and the vessel with the larger sail area 
will have the greater driving power. Building under 
this rule it was soon found that of two vessels of 
equal waterline length, the beamy boat of shoal draft 
with a hull of small displacement was faster under 
the average weather conditions than a boat with mod
erate beam, greater draft, and l arger displacement. 
Moreover, if a shallow hull was adopted, it be
came possible to carry out the overhangs of the boat 
to an excessive length, and by maintaining the hard 
turn Of the bilges in the sections as they ran out 
into the overhangs, it became possible to greatly 
lengthen the waterline as the vessel heeled down 
to a breeze. ConsequeJltIy a 21-footer, like the "Out
look" mentioned above, became, to all intents and 
purposes, when she was heeled, a 40-footer, the great 
stability due to her extreme beam and lengthened 
waterline enabling her to carry the rig that would 
ordinarily appear on a 40-foot yacht. 

Although the New York Yacht Club rule is  not 
likely to be applied to any boats under 30 feet in 
length on the waterline, we have chosen for com
parison the two 21-footers, shown in the accompany
ing diagram, for the reason that the full data regard
ing these boats was accessiblf!. The "Arbeeka" is a 
21-foot knockabout, designed in 189& by Mr. Crown
inshield, at a time when the craze for extreme pro-

high rating of 35, while the sharper waterlines and 
moderate overhangs of "Arbeeka" assist to reduce 
her rating to less than 20. 

It should be explained that the rule states that in 
case the width of the stern on deck exceeds one-half  
the greatest beam at the load waterline, the measure
ment for the length on deck shall be taken to a point 
aft of the stern where the continuance of the fair line 
of the top edge of the plank-sheer would intersect the 
quarter-beam line. This tends to keep down the 
broad overhanging sterns that are so much in vogue, 
and causes "Don" to add several feet more to her deck 
l ength. Not only is the extreme boat penalized for 
length, but also for sail area and displacement. Of 
sail area it is not necessary to say anything here ; but 
regarding displacement it may be mentioned that it 
is in this respect that the extreme craft is subjected 
to one of her heaviest penalties. A shoal, broad boat 
is of relatively light displacement compared with a 
boat of deeper body, and since the deep-bodied and 
large-displacement craft is a better sea boat, has 
beUer' accommodations, and gives greater comfort 
generally, displacement has been brought into the 
rule by making it a divisor of the results obtained in 
measurement of the l ength and sail area. In the case 
of such a yacht as " Don" the penalty is simply enorm
ous and quite prohibitive-her measurement working 
out as 35 against 19.6 for "Arbeeka," with the result 
that she wou l d  have to allow "Arbeeka" about· 2% 
m inutes per mile-something which even such a flier as 
"Don" could not do with any possible chance of win
ning. 

The new rule, as we have said, will probably not be 
applied to boats under 3 0  feet in length, and in the case 
of the larger yachts of extreme form, the penalties, 
though very heavy, will not work out at such an abso-

the Larchmont and Seawanhaka clubs, and under what 
is known as the modified Larchmont rule, which has 
been adopted by the Long Island Sound Yacht Racing 
Association. Under the Larchmont rule, measurement 
is  made of the waterline length ; the sail area ; the 
breadth taken at the greatest breadth and at an 
eighth of the distance from the forward and after 
points of waterline measurement ; the depth ; and the 
midship section-the difference betw8en the two rules 
being that in the Larchmont rule 3 1-3 of the mid
ship section is taken, and in the modified Larchmont 
rule 3 .85 of the midship section. Both rules are fav
ored by those designers who have done most of the 
work in the development of racing craft in the smaller 
classes, and they claim that the modified Larchmont 
rule would promote a type of vessel that conforms 
more closely to the typical American model than 
would the New York Yacht Club rule, which, because 
of the big displacement factor, will tend to produce a 
big-bodied vessel with moderate overhangs, and exces
sive displacement, conforming more to the typical Brit
ish cutter. 

• f • � • 

THE HOME OF THE NEW YORK YACHT CLUB. 
The famous yacht club, of whose beautiful home on 

44th Street, in this city, we present a series of photo
graphs. is perhaps b8st known both here and abroad 
because of the remarkabl e  series of contests, extending 
over a period of more than half a century, which have 
been carried on under its auspices for the possession 
of the "America" Cup-undoubtedly the most famous 
yachting trophy in the history of sport upon the sea. 

Among the names that call for prominent m en
tion in any reminiscences of the New York 
Yacht Club, 'none is more widely known than 
that of Commodore John C.  Stevens, for it is 
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The Spacious Model Room; 96 Feet Long, 48 Feet Wide and 26 Feet in Height. 

The Grill Room, Built to Represent the 'Tween Decks of a Wooden Ship. Ornate Fireplace and Mantel in the Model Room. 

Ihe MaID Staircase. The Facade of the N. Y. Y. Club House. 
Photographs malic c."ecinlly for thc SCIENTIFIC AMERICAN. THE HOME OF THE NEW YORK YACHT CLUB. 
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to hIS initiative. and to the fact of his early 
association with Mr. George Steers. the designer of 
many successful pilot boats, that we owe the laying 
of the keel of the schooner yacht "America."  I t  was 
after talking over the scheme with Hamilton Weeks, 
George L. Schuyler, James Hamilton, and J .  B. Fin
lay, that the Commodore and his friends-prototypes 
of many a later "cup syndicate"-told Steers to go 
ahead and build a schooner that should make the 
transatlantic passage and try conclusions in their 
own water;; with the British yachts. Commodore 
Stevens joined the yacht at Havre, and-well, not to 
repeat the details of an oft-told story-he brought 
back a curiously-wrought-an d-fashioned silYer flagon, 
that has since acquired a world-wide fame of which 
the gallant commodore and his friends l ittle dreamed. 

Commodore Stevens, who had held the position of 
chief flag officer from the year 1844 ,  in which the 
club was organized, resigned in 1 855, and he was 
succeeded by his brother, Edwin L. Stevens. The 
"America" Cup, which was won on August 22,  1 8 5 1 ,  
w a s  presented by t h e  surviving owners, in 1 8 57, to the 
New York Yacht Club as a perpetual international 
challenge cup. Hinc illa: lachrymfl'. 

But it is o·f the home of the club that the present 
article is to treat ; and for the first club house we 
must go back to the year 1845, cross the Hudson River, 
and find the Elysian Fields, located north of Castle 
Point, Hoboken, where in a very modest way in a 
quiet little house the members met for the first time 
in their own club house. 

At that time there were 122 members in  the club, 
and only a dozen yachts were entered on its l U'll. 
Here the club remained ·for twenty-three years, or 
until June, 1868 ,  when a 
move was made to Cl ifton, 
Staten Island, which re
mained the headquarters 
of the club for three years. 
In 1 871, another transfer 
was made to the corner of 
Madiso·n Avenue and 27th 
Street ; and thirteen years 
later, on May I, 1884 ,  the 
club made another move, 
this time to 67 Madison 
Avenue, which it occupied 
for a period of eighteen 
years, or until it entered 
into possession of its pres
ent magnificent home. 
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very handsome building. It is entered by a few 
steps that lead down from the hallway, the room itself 
being somewhat below street level. Particular in
terest attaches to it from the fact that it has been 
built and fitted out to reproduce, as far as possible, 
the 'tween-decks of an old wooden sailing ship. The 
floor is deck:laid and the frames and deck beams are 
reproduced with fidelity, the illusion being greatly en
hanced by the crowning of the deck beams and by the 
fitting of hanging knees complete with their bolts, etc. 
The dark oak furniture has been designed to harmonize 
with the room and the whole effect is iJoth artistic 
and ship-shape. From the entrance hall access is hat! 
to the second floor by a broad marble stai rcase, the 
balustrades of which are richly carved in conventional 
marine designs. Directly opposite the stai rcase is a 
circular breakfast room, with a domed roof, while to 
the left a doorway gives access from the landing to 
the large model room. This nobl e hall (for it is noth
ing l ess) has the generous pmportions of 45 feet width 
and 9 6  feet length. with a clear height of 26 feet to the 
roof, which is enriched with deeply carved beams and 
a cathedral-glass skylight. 

This room is the pride of the club house, and justly 
so. It is furnished in darl{ oak . The elaborate carv
ing and the dark leather upholstering, combined with 
the quiet tone of the color scheme. give the rO'om a 
particularly rich and restful .  atmosphere. A continu
ous wall seat. broad and leather-upholstered , extends 
around the walls,  while above this the walls are 
covered with what is probably the largest single col
lection of yacht models in the world, there being near
ly five hundred in all.  Above the models is a broad 
gallery carried o'n heavily carved brackets, and the 

The new club house is 
located on the north side 
of 44th Street midway be
tween Fifth and Sixth 
Avenues. I t  stands upon 
a lot 100 feet deep and 
with 75 feet frontage, 
which was presented to 
the club by ex-Commodore 
J. Pierpont Morgan, one of 
the most enthusiastic mem
bers of the cluiJ and the 

?)" Am�.Iica. 
_. Ma!(lC. 

5. Livonia. 9. Ger.es!a. 
HI. Puritan. 
11. Galatea. 
l�. Mayflower. 

13. Thistle. 17. Yalkyrie III. 
IX. Defender. 6 Columbia. 14. Volunteer. 

present owner of the fam
ous cup yacht "Columbia." 
The building itself cost 

3. Cambria. 
4. Madeline. 

7. S.ppho. 15. Valkyrie II. 
W. Vigilant. 

19. Shamrock 1_ 
8. Mischief. 20. Columbia. 

$350,000,  this sum not in-
cluding any of the elaborate and expensive fur
nishings. As will be seen from the accompany
ing il lustrations, which were taken specially by 
the SCIENTiFIC AMERICAN , through the courtesy 
of M r_ G. A. Cormack present secretary of the club, 
the club house was designed to harmonize, both 
in its architectural motive and in its accommo
dations, with the special uses to which it was to be put ; 
and it will be generally agreed that in carrying out 
the work the architects, Messrs . Warren & Wetmore, 
have produced an extremely pleasing and satisfactory 
result. The facade on 44th Street has a total height 
of five stories, the three lower stories being carried up 
flush with the building line, and the front wall of  the 
two upper stories being carried back to form a broad 
balcony which is roofed in with open rafters. These, 
in the summer season, are covered with trailing vines 
and afford a striking. but not unpleasing, skyline to 
the facade. The building as viewed from 44th Street, 
presents a dignified, and at the same time highly pic
turesque effect, the last feature being heightened by 
a very novel but effective treatment of the three main 
windows of the second floor, the l ower third of which 
has been designed to reproduce the stern lights of an 
old Spanish galleon. And remarkably well does the 
device blend with the general architectural treatment. 

The building is entered from the street l evel through 
a richly-carved doorway . that leads into a large and 
lofty hal l .  Immediately to the left is· a small recep
tion room. on the walls of  which are some superb 
photographs of international yachts. notably "Co hlm
bia" and "Sham rock IT." Also to the left of the 
hall is the entrance to the famous grill room, and to 
the billiard room and cafe. The grill room, which 
measures 30 feet by 68 feet, is an unique feature in this 

REMARKABLE GROUP OF CUP YACHT MODELS. 

gallery wall is also covered with models,  although 
there is still space left for a consi derable addition in 
the future. A very impressive feature of the room is 
the massive mantel of stone which stands in the center 
of the west side of the room opposite the entrance. 
Distributed throu ghout the room are various glass 
cases containing completely-rigged models of yachts ; 
and arranged in various convenient positions through
out the room are curios and mementoes, several of 
them being of the late Spanish war. Another room of 
which the clu b  members are justly proud is the l ibrary, 
which measures 32 x 46 feet, while adjoining it  is  a 
28 x 34 foot chart room. Both of these rooms are 
well lighted and extremely com fortable ; in fact. the 
sense of comfort, which should be a sine qua non in  
every club house ,  is the mo-st conspicuous impression 
that one carries away from this superb building. Not 
by any means the l east interesting room is the com
mittee room, where important matters affecting the 
international yacht. club races are debated and deter
mined upon. The New York Yacht Club has grown in 
the half century or more of its existence at an aston
ishing rate, particularly in the past ten. or fifteen 
years, the total membership upon the rolls of the club 
being now about two thousan d.  

.. -
A GROUP OF FAMOUS YACHT MODELS. 

Probabl y the most numerous, and certainly the most 
interesting. group of yacht models in the world, is that 
which adorns the walls of the New York Yacht Club, 
where not far short of five hunrlred models of yachts 
a re to be found. The special interest of this collect i on 
is to be t raced to the fact that a large proportion of the 
models are those of yachts which have been engaged in 
the long series of contests which have been held for 

257 
the possession of the "America" cup. When the club 
moved to its present quarters, the idea suggested itself 
of grouping the "America" cup contestants together, 
and placing them in chronological order, so that the 
yachts that competed in any particular period might 
be compared side by side.  The result is seen in the 
accompanying photograph, which represents the north 
wall of the large model room ; and it is safe to say 
that among the numerous histories that have been 
w ritten of the "America" cup, brief and lengthy, good, 
poor, and indifferent, there is none that tells the 
story with such meaning and fidelity as does this 
picturesque, and, to the yachtsman, extremely fas
Cinating group of models. 

Referring to the engraving, model 1 represents the 
historic "America," a fore-and-aft schooner, 80 feet 
on the water-l ine, 94 feet over all, 22'h feet be'lm, 
and drawing 11 % feet. In a frame directly below 
the "America" model is the original drawing of the 
yacht's lines from which she was built, a truly 
classic sheet of paper. The group does not con
tain the model of any of her competitors. Number 
2 is the model of the "Magic," which beat the "Cam
bria," model 3 ,  the first English yacht to challenge 
for the cup, by 39 minutes and 12 .7  seconds, cor
rected time. Another competitor among the fleet of 
fifteen yachts that sailed against the "Cambria" was 
the schooner "Madeline," model 4, which came in about 
fourteen minutes after the English boat. The "Cam
bria" was a keel schooner, 108 feet on the water-line, 
21  feet in beam, and drawing 12 feet of water, and 
her defeat by the centerboard schooner "Magic," a 
much smaller craft, was an extremely creditable per
formance. These races took place in August, 1870,  

21. Shanuoci ... 11. 
Z-�. Jubilee. 
23. Pilgrim. 
24. Constitntion. 

and the owner. of the 
"Cambria," not to be dis
couraged by his defeat, 
challenged for a race to 
take place the next year, 
and brou ght over the 
"Livonia," model 5, a keel 
schooner, 115 feet 2 inches 
on the water-l ine, with 23 
feet 7 inches beam, and 
12 feet 6 inches draft. In 
the first race, which took 
place October 16 ,  1871,  the 
centerboard schooner "Co
lumbia," model .  6, was se
lected as being the best 
suited to the light-weather 
conditions on that day. 
She won from "Livonia" 
by 25 minutes and 28 sec
onds. The second race 
was also won by the "Co
lumbia" in 10 minutes and 
33 seconds. For the third 
race, as there was a strong 
breeze blowing, the keel
schooner " Dauntless," cele
brated for her heavy
weather work, was brought 
to the line. Just before 
starting she was dis-
abled, and the "Co
lumbia" took her place. 

After a series of mishaps the latter came 
home 15 minutes and 10 seconds behind the "Liv
onia." In the fourth race, the challenger met the 
celebrated keel-schooner "Sappho," model 7, 120 feet 
on the water-l im; , which beat the "Livonia" by 30  
minutes and 21 seconds, and again in the last race by 
25  minutes and 27 seconds. The next two challengers 
came from Canada. The first was a centerboard 
schooner, the "Countess of Dufferin," which was 
beaten by the "Madeline" in the first race by 10  
minutes and 59  seconds, in the second race by 27 
minutes and 1 4  seconds. The other Canadian chal
lenger was the 64-foot centerboard sloop "Atalanta," 
which succumbed to the 61-foot centerboard sloop 
"Mischief," model 8. She was badly beaten in the 
first race by 28  minutes 20 V. seconds ;). in the second 
race, 38 minutes and 54  seconds. 

From this time on, all the races for the cup took 
place between single-masted vessels. The cutter 
"Genesta, "  model 9 ,  81 feet on the waterline, 15 feet 
beam, 13 feet 6 inches draft. met defeat in 1885 
at the hands of the centerboard sloop "Puritan," 
model 10, which was 81 feet Ph inches on the water
line, 22 feet 7 inches beam , and 8 feet 10 inches 
draft, losing the first race by 16 minutes 9 seconds, 
and the second race by ] minute and 38  seconds. The 
following year thll cutter "Galatea, "  model 1 1 , 87 
feet on the water-l ine, and of the same beam and 
draft as "Genesta," was defeated by the "Mayflower," 
model 1 2 ,  85  feet 6 inches on the water-l ine, 23 feet 6 
in ches beam. and 9 feet 9 inches draft. the first race 
being won by 12 minutes 2 seconds, and the second 
race by 29 min utes 9 seconds. Then came "Thistle," 
mo·del 13 ,  of 86  feet 6 inches water-l ine, 20 feet 3 
inches beam, and 14 feet draft, which was beaten by 
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the "Volunteer," model 14,  by 19 minutes 21 % seconds, 

and in the second race by 11 minutes 480/4 seconds. 
After a lapse of six years, "Valkyrie 11. ,"  model 15, 
came over in 1893 .  With a water-line length of 85  feet, 

she had a beam of 22 feet 6 inches and a draft of 17 
feet 6 inches. She met "Vigilant," model 16 ,  86  feet 2 
inches on the water-line,  26 feet beam, and 13 feet 6 
in ches draft, and lost a series of three races, being 
beaten in the first race by 5 minutes 48  seconds, in 
the second race by 10  minutes and 3 5  seconds, and in 

the third race by 4 0  seconds. For the defense of the 

cup in that year no less than four 9 0-foot sloops were 

built, "Vigilant . "  "Jubilee," model 22, "Pilgrim," model 
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from her novel system of driving, the "Emerald" would 

be worthy of attention as one of the smartest and most 
handsome yachts ever built on the Clyde. Her length 
over all is 236 feet, and she has 28 feet 8 inches beam 

and 1 8  feet 6 inches of molded depth, giving a yacht 

measurement of over 750 tons. She was built under 

special survey to rank 100 Al at Lloyds. The hull is  
beautifully modeled, with fairly long and very shapely 

overhangs both fore and aft. The bow is of the clip

per type and is finished with a figurehead of elaborate 

carving. She is schooner rigged, with two masts and 

one funnel, and presents altogether an exceptionally 

well-balanced model. A fine promenade deck is  car-
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the smaller yacht "Tarantula," which was the first 
yacht to be fitted with turbine engines. The hull has 

been specially designed to obviate any danger of vibra
tion from the great speed at which the propeller shafts 
are run. The contract speed of the yacht is only 1 6  
knots, b u t  h e r  speed in service is expected t o  be con

siQerably greater than this. 
,. . . . . 

THE STEAM YACHT " NORTH STAR." 
The handsome steam yacht "North Star" is one of 

several notable steam yachts recently added to the 
pleasure fieet of America. She was designed by Mr. 
W. N. Storey, an English designer of repute, and built 

for an E n g  l i s  h 

nobleman, L o r  d 
A s h  b u r  t o n  by 

name. After her 
purchase in Amer· 
ica by Mr. Cornelius 

Vanderbilt, she was 
sent back to the 

Clyde to be remod· 
eled internally. On 

the return passage 
to the Clyde in the 

mid dle of October, 
she gave a sample 
of her powers of 
fast a n d  steady 
steaming, making 

the run from Sandy 

Hook in 10  days 23 
. 

hours. This run 

23 ,  and the keel 

schooner, the " i  
onia," whose model 
does not appear in 
this group.  T h e  
"Jubilee" was a 
fin-keel boat with 
a c e n t e r b o a r d  
which d r 0 p p e d 

through t h e  fin. 
H e r  rudder w a s  
carried on a skag, 
as shown in the 

model, and in this 
respect she antici
pated some of the 
fastest of the yachts 

of the present day. 

"Pilgrim" was also 
a bulb-fin yacht, of 

small displacement, 
which depended for 

her stability on a 

light bulb carried 
at the extraordin
ary depth of 2 2  
feet . The " Jubilee" 

was :t modecrate 

success, b u t  th!? 
"Pilgrim" proved 

to be a complete 

STEAM YACHT " NORTH STAR," FORMERLY " CHEROKEE," NOW OWNED BY CORN ELIUS VANDERBILT, ESQ 

and a previous trip 
to America in 10 
days 14  hours mark 
the record for the 

double transatlantic 
passage for a boat 
of her size. On 
her arrival in the 

Clyde s h e  w a s  
handed over to Mr. 

George L. Watson 
Length o ver all, 243 fect. Length on waterline, 219.5 feet. Beam, 29.15  feet. Dran;;,ht, 16.3 feet. 

fai lure. Two years later "Val kyrie I l L ," model 17 ,  

which measured 88  feet 10 3-16 inches on the water·line, 
26 feet 2 inches in beam, with a draft of 20 feet, lost to 

the "Defender," model 18, 88  feet 5% inches water· 
line, 23 feet 3 inches beam, and 19 feet 4 inches draft, 
losing the first race by 8 minutes 49  seconds, the second 
race on a foul, and the third by default. Then came 

an interval of four years, and in 1899  commenced the 
" Shamrock"·"Columbia" era. 

"Shamrock 1.," model 19, was 87 feet 8% inches on 
the water·line, 25 feet 5 inches beam, and nearly 21 
feet in draft. She met "Columbia," model 20, 89 feet 7 %  
inches water-l ine, 2 4  feet 2 inches beam, and slightly 
less than 20 feet draft, losing the first race by 10 
minutes and 8 seconds, the second by being disabled, 
and the third by 6 minutes and 34  seconds. In 1901  
"Shamrock 11. ," model 21 ,  89 feet 3 inches on the 

water·line, 24 feet 5 inches beam, and draft of be

tween 20 and 21 feet, met the "Columbia," which had 
proved a faster boat than "Constitution ,"  morlel 24, 

which had been built especially for the defense of 
the cup that year. "Constitution" was practically the 
same in all dimensions and in outboard profile as 
"Columbia;" the chief point of difference being that 

she carries 1 foot more beam. The "Shamrock 11."
"Columbia" series were particularly close. The "Co

lumbia" won the series by 1 minute 20  seconds, 3 
minutes 35 seconds, 
and 41 seconds. 

THE . ,  EMERALD " 
TURBINE YACHT. 

ried from side to side of the boat, and on this is  a 
large deck house divided into navigating room and 
deck lounge. 

The saving of space effected below deck by the adop· 
tion of the turbine system of driving has enabled the 
designer. 'to lay down state and other rooms of excep
tional size. There is a suite of four staterooms with 
bathrooms, and attendants' rooms, six extra staterooms 
for guests, and several rooms for valets and personal 
servants . The dining-room, drawing-room, and smok
ing-room are planned in a free treatment of the Eng
lish and French Renaissance, and are luxuriously fit· 
ted.  A photographic room situated aft,  and fitted with 
all the appliances necessary for a free indulgence of 
this hobby, is one of the special features. 

It is, however, in the turbine system of driving that 
the main· interest of ··the boat is  centered.  There are 
three sets of steam turbines, one high-pressure and two 

low. Each turbine drives one length of shafting. The 
center shaft carries one propeller, and each of the two 
outside shafts has two. As the turbines have been found 
to do their most satisfactory work when running at a 
very high speed, the propellers are of small diameter, 
the center one being 36  inches, and the four side pro

pellers being only 20 inches. All these fittings are of 
manganese bronze. There are therefore only five pro

pellers on the "Emerald" as compared with nine on 

for remodeling, and on this work a sum of $60.000 was 
spent. The heavier part of the work was done on the 

Clyde, and the yacht was then sent to Havre, where 
a French firm is still engaged with the upholstery and 
d ecorations . 

We are indebted to Messrs. Tams, Lemoine & Crane, 
through 'whom the recent purchase was effected, for 

the following particulars of the dimensions, and the 
interior modifications, which were carried out under 
their supervision : 

Length over all , about 243 feet ; length on the water 
line, 219 .5 feet ; length between perpendiculars, 233.5 
feet ; beam, 29 .15 feet ; depth of hold, 18 .9  feet ; 
draught, extreme, 16 .3  feet ; horse power, nominal, 
223 .  Triple expansion engines, 21 % ,  34, 56  inches 
diameter by 3 4  inches stroke. TWo boilers, Scotch 
type, built for a working pressure of 160 pounds. 
Bunker capacity, 215 tons. 

She has a shade deck which, as shown in the photo· 
graph, extends aft to the engine room skylight. On 
this deck is a commodious room, the forward part of 
which is used as a chart room ; the rest is what might 
be called an observation room for the owner and his 
friends. On the top of this house a navigating bridge 
has been added, with wings extending out to the rail 
line. On the main deck in the forward end of the 
house is the forward sitting room ; just aft of it is a 

vestibule leading 
down into the quar
ters below, which 
consist of, just for

ward of the ma
chinery bulkhead, 
a large pantry with 
l ift and stairway to 
the galley above. 
Forward 0 f the 
pantry is a large 
d i n  i n g-room ex· 

tending the full 
width of the ship. 

On the starboard 

s i d  e 
Mrs. 

forward is 
Vanderbilt's 

Special in terest 
is taken in the 
s t e a m  y a c h t  
"Emerald," which 
w a s  purchased 

early this year by 

Mr. George Gould, 

from the fact that 
she represents the 

most important at· 
tempt yet made to 
adapt the principle 
'of turbine driving 
to the wants of 
yacht owners. The 
hull of the "Emer

ald" was built on 
t h e  C l y d e  b y  

Messrs. Stephen & 
Sons, and the en

gines were supplied 
by the Parsons Ma
rine Steam Turbine 
Company, of Walls· 
e n d - o n - T y n e. 

A p a r  t altogether 
THE NEW TURBINE YACHT ';EMERALD," OWNED BY GEORGE 1. GOULD, ESQ. 

sui te, conSisting of 
a roomy stateroom, 

forward of which 

a n d  communicat· 
ing, is a large bath 
and dressing room. 

On the port side i s  
t h e  owner's suite" 

conSisting of two 
rooms a n d  bath

room ; forward of 
which a r e  f 0 u r 
guests' rooms, dress 

closet, maid's rOCID, 
Length over all, 236 feet. Beam, 28.6 feet. Molded depth, 18.5 feet. Dnven by tnrbine engines and five propellers on three shafll!. 
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linen lockers, bathroom, etc. In the after house on 

th� main d eck is  the smoking room and the owner's 

sitting room and office ; aft of which is the vestibule 
leading to the owner's quarters below, which consist 
of a drawing-room going the full width of the ship. 

Aft of this are two other staterooms, 
with bath adjoining and communicat
ing. The officers' quarters are aft of 
this ; the crew's quarters at the for

ward end. 

... . .. 
A GASOLINE LAUNCH FOR CRUISING. 

One of the signs of the times in the 

yachting world is the extended use 

Llat is being made of the gasoline 
launch for cruising-not for a mere 
half-day trip, or brief run between two 
adjacent harbors, but for genuine 
cruising that may last into the weeks 
or months. Hitherto the small cruiser 

has usually depended upon sail power 

alone, being either sloop, yawl or 

knockabout ; but to-day there is a 
growing demand for gasoline launches 

Scientific ADlerican 

tension lids, allowing their being used as berths. Aft 

of the cabin is a passageway 4 Y2  feet in length. On 
the starboard side of this, immediately aft of the 

cabin, is a wardrobe locker extending from floor to 

ceiling and entered by a door opening from the pasilage-

A CRUISING GASOLINE LAUN CH. 

259 
dated in the main cabin. The floor of the cockpit is 

7 inches above the water-line, and is self-draining. 

The motive power is furnished by a 7% horse power 
Lozier single cylinder, two-cycle engine, equipped with 

magneto, batteries and reversing mechanism. The 
engine is inclosed in a portable oak 

case with folding hatches ; the top of 
this case being on a level with th8 
cockpit seats allows the same to bG 
utilized as a dining table in fair 

weather. The generous amount ot 
space given to wardrobe, china closet, 

the refrigerator, and the stowage space 

afforded by the lockers underneath 

the seats in the cO'ckpit, together with 

the fact that the gasoline tank has u 
capacity of 54 gallons, allows this craft 

being taken on an extended cruise. 

• • •  
NEW THREE-M A STED AUXILIARY 

SCHOON ER. 
One of  the largest fore-and-aft sail

ing yachts ever constructed, and cer
tainly the fastest auxiliary of this rig, 

that are fitted with all the sleeping, 

cooking and lavatory accommodations 

necessary for cruising. W e  illustrate a 

Length, 31 feet 7 inches. Beam, 7 feet 2 inches. Extreme draught, 2 feet 4� inches. is the extremely handsome three

masted schooner of which we show an 

launch of this type that is built by the 
Lozier Motor Company, of Plattsburg, N. Y. 

The danger from gasoline explosions-be 

it real or i maginary-has deterred many 
from using a gasoline launch with a tight 

cabin where an accumulation of gas may 

render an explosion quite possibl e ;  but in 
this boat the danger has been guarded 

against by placing the gasoline tank in the 

baw aw l separatin"( it  from the rest of the boat by a 
watertight bulkhead. The gasoline is conducted from 
the tank to the engine by a seamless brass pipe run
ning outside of the hull, so that there is no possi
bility whatever of gasoline or gas finding its way into 
the cabin. This w<tterti:;ht bulkhead also acts as a 

collision bulkhead, and renders the bO:1t non-sinkable. 
The length of the boat over all is 31  feet 7 inches ; 

beam, 7 feet 2 inches ; and her extreme draught 2 8 Y2  

inches. T h e  forward deck is 5 feet 3 Y2  inches i n  
length. A f t  of this comes t h e  main cabin, 7 feet i n  

length, fitted with a transom on each s i d e  with ex-

"; .. " .. . � ��R,!�' ,� :: : __ w 

:_ ��r..' . . �'WI. '!'";"!"'! • • . • -' ... 
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DECK PLAN, SHOWING ACCOMMODATIONS. 

way. Aft of this is the toilet room, finished in quar
tered oak panels and entered from the passageway by 
a door. On the port side of the passage is situated 
a china closet ; aft of this is a brass-lined compart

ment for the oil stove, and aft of this is an asbestos 
and zinc-l ined refrigerator. Undern[€ath the stove 
compartment is a provision box. A double door from 
the passageway leads into the cockpit, which is 8 feet 
long. The cockpit is  furnished with seats all around. 
The seats at the side of the engine are fitted with ex
tension lids, so that they may be used for berths if  it  
is desired to sleep more people than can be accommo-

illustration on this page. The new schoon

er, which is  from designs by Wil liam Gard
ner, of the firm of Gardner & Cox, is a noble 
craft of a water-l ine length of 135 feet 

and 184 feet in length over all. Her extreme 
beam is 29 feet and she has the moderate 

draught of 15 feet. For windward work 
she carries a rectangular centerboard, 20 feet 

in length, which when down wil l  give an ex

treme draught of about 20 feet. The board 
is arranged to house below the floor of the vessel, con
sequently there will be no interference of the center

board trunk with the interior cabin accommodations. 
The vessel shows the beauty of modeling which char
acterizes this designer's work. While her midship sec
tion is powerful,  it is free from any of the extreme fea
tures which are seen in many modern vessels intend

ed, as this one is,  for high speed. The bilges are easy, 
the garboards well filled out . The water-line shows a 
fine entrance and run and, by virtue of the great 
length of the yacht, the designer has obtained what 
are probably the easiest and longest diagonals ever 

NEW THREE MASTED AUXILIARY SCHOONER NOW BEING BUILT FOR WILSON M ARSHALL, ESQ. 

Length on w41e.rlille, 135 feet. Length over all, 164; feet. Beam. 29 feet. Dranght, 15 feet. Motive Power : One triple-expansion 350-horsepower CJ;lgine, two Almy boilers. 
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seen upon a large schooner of this type. The model 

is one of the sweetest and fairest we have seen for a 
long time and there is no question that, with started 
sheets, the craft should be able to reel off the knots at 

a speed equal to that of the famous " Sappho" of former 

years. 

As the schooner is intended mainly for cruising, it  
was considered desirable to · carry her big sail plan 
upon three sticks, and while this will render her not 

quite so fast a boat in windward work, it will, of  course, 

conduce greatly to ease of handling, especially in heavy 

weather. The fore-

mast is  7 2  feet 

Scientific America.n 

rooms and on the port side a stateroom and two separ

ate bathrooms, while amidships in this compartment 

is located a lobby reached by the main companionw/1-y, 
which ieads down from a deckhouse just abaft of the 
mizzenmast. Abaft of the companionway is the own

er's stateroom, which, like the main saloon, extends 
entirely across the vessel . 

Our drawing, which represents the yacht close-hauled 

on the port tack, serves to show the lofty bow and 
handsome sheer of the vessel, and the general beauty 
of the deck lines. Altogether, the new craft, which 

.\' . .  

.. -.. � 
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of her predecessors were easily distinguishable. In the 

bold bid which " Shamrock I I. "  made for success in 

her contest with "Columbia," Mr. William Fife had in 

his designing of  "Shamrock I I I ." strong temptation 
to follow the same lines, but an inspection of the new 

boat, opportunity for which was kindly given by Sir 
Thomas Lipton to our representative before the hour 

fixed for the launch, showed that he had chosen to 
return in some very essential features to the type of 

model of the "Bri tannia"-whose successful defeat of 

"Vigilant" led to the embodiment by Herreshoff of "Bri-
tannia's" l i ne s, 

greatly refined, in 

"Defender." The to· the hounds, 

the mainmast 76 
feet, and the miz· 

zen 79 feet, while 
t h e  respective 
topmasts measure 

48 feet, 5 2  feet 
and 54 feet. The 

gaffs of the fore
mast and main

mast are both 3 3  
feet in l ength, 

while the mizzen 
gaff is 49  feet. 
The booms meas· 
u r e respectively 

34, 3 3  and 78 feet 
in length. The 

bowsprit has a 

lel!-gth outboard 
of 27 feet and 

the spinnaker pole 

is about 7 0  feet 
THE " SHAMROCK III." ON THE PONTOONS ON WHICH SHE WAS LAUNCHED . 

result is t h a t  

" Shamrock Il L," 

while having the 
outstanding fea

tures which have 
characterized all 

the recent Cup 

racers, possesses 
imp 0 r t a n  t de

velopments which 

may, and probably 

will ,  make h e r  
the most formid
able of the series 

of challengers. In 

waterline length 
there is little to 

d i s t i n g u i s h  

"Shamrock I I I ."  

from the otber 

vessels built spe· 

cially for Cup rac-

in length. The yacht carries a 350 horse power 
triple-expansion engine and two Almy water·tube 

boilers, the engine and boiler rooms being lo
cated between the fore and main masts . On 
the starboard side of the engine room are seven 

staterooms for the captain and officers, while the 

rest of the space forward of the mainmast is occu
pied by the pantry, gal ley, and accommodations for the 
crew, which latter include fourteen bunks. Just abaft 
of the mainmast is a bulkhead, abaft of which, on the 
port side, is the breakfast room and on the starboard 
side a stateroom. Abaft of these is the main sa

loon, which extends entirely across the yacht with a 

width of 28 feet. Then comes the second bulkhead, 
abaft of which, on the starboard side . are two sta.te-

is  being built for Mr. Wilson MarShall, the former own· 
er of the schooner yacht "Atlantic," will be one of the 
most imposing and handsome sailing craft of the year 

---- --------------------- ------
THE LAUNCH AND EARLY TRIALS OF " SH AMROCK III," 

BY OUR GLA6GOW COHRESPONDENT. 
In measurements alone the third Lipton chal lenger 

would stand out as distinct from any of the recent 

yachts whicb have crossed the Atlantic to do battle 
for the "America's" Cup. Hitherto the challengers, 
with the possible exception of "Valkyrie IlL,"  design

ed by Mr. George L. Watson, have followed a distinct 

l ine of development. The progress from one to the 

other was easily traced, and the efforts made in each 

succeeding boat to make good the apparent weaknesses 

ing. It  has long been a conviction with designers that 
the time allowance given for lack of waterline length 
does not put the shorter boat on a level with the 

yacht of greater length, and their desire has therefore 

been to build as near the allowable limit of 90 feet 
as possible. "Shamro·ck I I I . "  comes within a few 

in ches of this limit, how many inches will not be 

known even to those in charge until the official meas

urement is made, but in the matter of over-all length
which goes untaxed-the new challenger is more ex

treme than any cup yacht which has been built. For
ward she has an overhang of 25 feet, and a similar 
length in the counter brings the total length from 
stemhead to taffrail to 140 feet. The beam also pre

scnts another peculiarity which is well worthy of 

StERN VIEW OF " SHAMROCK III." SHOWING HER BROAD AND l'OWERFlJL 
QUARTERS. 

" SHAMROCK II." IN DRYDOCK AT THE ERIE BASIN, SHOWING HER SHALLOW 
AFTERBODY AND NAlUtOW STERN. 
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attention. The beam of the new yacht is less than 
that of either of her predecessors, for at her point of 
greatest breadth she measures only 22 feet 6 inches, 
as against 24 feet 5 inches in "Shamrock 11.," and 25 

feet 5 inches in " Shamrock I." I n  both the former 
Cup challengers, however, from the point of greatest 
beam the deck line ran off fore and aft in a 
rather flat curve. In "Shamrock 111.," however, 
the beam has been carried well out fore and aft 
in such a manner as to give her, on the smaller 
measurement, a greater effective beam, and far 
sweeter sailing lines on the whole length of the boat. 
One of the most characteristic features of " Shamrock 
II ."  was the extreme fineness of the quarters ; the 
after sections being reduced so greatly that she 
measured only six feet across the taffrail.  The forward 
sections, on the other hand, were relatively full ,  
with the result that the center of disp::lcement lay 
unusually far forward. In the new boat,  on the con
trary, there is no such fining down of the quarters, 
and there is an indication of power in the boat right 
up to the taffrail .  Watson lost four of five feet of 
effective sail ing length on " Shamrock II ." when she 
was heeled ; but the new boat when reaching will  

Scientific American 

of  19  feet is less by from a foot to a foot and a half 
than that of  her two namesakes. Her weight of hull, 
spars, etc. ,  works out as the same as " Shamrock I . ," 

but she carries more lead, and has a larger displace
ment. She has less wetted surface, larger sail area, 
a much sweeter form-a combination that should 
render her faster on every point of sailing under any 
possible conditions of wind or sea. 

That these expectations were j ustified has been 
proved in the first sail-stretching trials. On the 
first day in light breezes she beat " Shamrock I." on 
every point of sailing, lying closer to the wind and 
footing faster with sheets well aboard, and fairly 
running away from her on a reach-the strongest point 
of sailing in the earlier vessel . On the second trial 
she allayed all anxiety as to her behavior in a blow, 
carrying a clubtopsail easily in the pu ffs, and again 
"sailing all round" the boat of 1899 .  Already, before 
she is tuned up, she appears to be several minutes 
faster, except perhaps in running under spinnaker, 
than " Shamrock I I . "  or "Columbia," so that apparent
ly it  is now "up to" Mr. Herreshoff to make a big 
advance on any of his previous boats. 

The contest this year will be truly international-

Automobile Department 
THE FOREIGN AUTOMOBILES OF PROM.INENT 

AMERICANS. 
Our illustrations show three machines owned by 

well-known Americans, the fourth being one of the lat
est small Renault racers recently brought to this coun
try by M. Klutz. 

The huge machine just above it  is the 45 horse power 
Mercedes touring car belonging to Mr. Harry Payne 
Whitney. It is a very commodious machine, capable 
of accommodating seven persons, and of traveling at 
as high a speed as 50  miles an hour. The machine is 
the product of the Daimler Company, of Cannstatt, 
Germany, and is fitted with beehive radiator, mechani
cal inlet valves and igniters, and all the appliances 
which have made that firm famous. 

The natty car facing it is a 16  horse power, double· 
cylinder Renault, the property of Mr. J .  Insley Blair. 
The 1 6  horse power, two-cylinder motor drives the rear 
axle direct through a change gear box giving four 

15 H. P. MERCEDES TOURING CAR. 16 H, p, RENAULT LIGHT CAR WITH DETACHABLE TONNEAU 

Photograpbs made especially [lll' tbe SCIEN'rtIl'LO AME RlOAN . 

12 H. P. RENAULT RACER, PARIS-VIENNA TYPE . 15 H. P. PANHARD W ITH ALUMINIUM BODY. 

probably carry her stern wave clear to the covering 
board, and gain all the increased length of waterline, 
and smoothness of  wake that go with such a stern 
as she shows. By comparing the stern view O'f 
" Shamrock 11.," side by side with a similar view of 
her successor, the greater power of the new boat 
will be readily seen. When it is also borne in mind 
that " Shamrock I I I . "  has about two' feet less beam, 
one can understand that her diagonal l ines must be 
easier, and that she should prove a much faster boat 
in reaching. That she is RO appears to have been 
proved by the recent tests against " Shamrock I . "  

T h e  stern view also serves to give a good i dea of the 
midship section of the new boat, and it bears out the 
truth of our previous statement that Fife had made a 
considerable return to the easy low bilge, great dead
rise and full garboards of  the moderate cutter type. 
At the same time she departs from the cutter type in 
the comparative fullness of her waterl ines, especially 
aft ( see the parallel flotation strips on tce dark strip 
above the rudder post ) . It is something of a puzzl e,  
indeed to understand how such full ends and. long 
overhangs could be combined with such a deep mid
section, and the fair sweep of the lines be maintained ; 
but that it has been successfully accompl ished is proved 
by the photographs.  no matter from what point O'f 
view the boat is seen. 

Looked at from the broadside,  " Shamrock I I I. "  is  
unquestionably a beautiful craft , with graceful over
hangs, and j ust the right amount of sheer. Her draft 

an improved "Vigilant," with that boat's  beam and a 
flatter floor, but without her center board, being pitted 
against an improved "Britannia ."  The coming races 
should be the most exciting that have yet been sailed 
for the Cup. 

. . . . .. 

The Current Supplement. 
The current SCPPLEMENT, No. 1423 ,  begins with an 

article on "Motors in Agricultu re ."  The articl e is to 
be concluded in the next issue ; the second installment 
w ill  be illustrated with the motor plow, referred to in 
the article on "Automobiles in Warfare,"  published 
in this issue of the SCIENTIFIC A�IERICAN. Prof. Franz 
Boas. well known as a studen t of ethnology, discourses 
on the mind of primitive man. Of technological in
terest is an article on the preservation of unfermented 
grape juice, very fully illustrated .  That the idea of 
producing machines abl e to talk is  by no means new 
with us,  is shown by !tn entertaining account of the 
old 'speaking apparatus invented by Wol fgang von 
�empelen. The new observation·kites invented by 
S .  F.  Cody are described.  Gilbert T. Walker explains 
the theory and construction of the boomerang. "Recent 
En glish Archreologi cal Work" is the title o f  an articl e 
that will ,  no doubt , be of interest to our archreological 
readers. Charles F .  Holder tel ls something of the big 
things of the West. Dr.  Alexan der Johnson gives 
his personal experience in rad iography, together with 
the technique of stereoscopic radiography. 

speeds forward and one reverse. A bevel gear drive 
and live rear axle are used. One of the peculiar features 
of  the Renault cars is  the placing of  the water-cooling 
coils on each side of  the motor bonnet instead of in 
front .  Another distinguishing point is  the chassis of 
steel tubing. The Renault Freres are among the few 
constructors Who still  use this kind of frame. The 
machine in question weighs about 1 , 200 pounds, and is 
capable of speeds of between 30 and 40 miles an hour. 
A Renault racer built on similar lines to the machines 
here shown was the winner of the Paris-Vienna race 
last year. 

The small racer has a 1 2  horse power, single-cyli nder 
de Dion motor, with an air·cooled cylinder and water· 
eooled head . A three-speed gear is used, which makes 
the maehine capable of attaining speeds o-f nearly 50 
miles an hour. It  is a very light car, its weight com
plete being considerably under 1 ,000 pounds. 

The last car of the group is  the beautiful blue Pan
h a rd ,  the graceful curves of whose "King of the Bel
gians" body were admired by visitors at the Automo
hile Sho w  last January. The car is now the property 
of Mr.  R. G. McCurdy. The body is of aluminium, 
and was built in this country. As it is  now possible 
to get such bodies in this country, the importers of 
French machines frequently bring over only the chas
sis, and have a body built to fit it here. The Panhard 
shown has a 15  horse power, two-cylinder motor, to
gether with a fou r·speed gear, and is  �apahle of speed
ing up to about 40 miles an hour. 
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SOME 1903 MODELS. 
The Winton 20 horse power touring car for 1903 re

sembles that of last year in its main features. A slight
ly larger, double, opposed-cylinder motor is employed, 

which drives, through a spur gear transmission and 
chain, the rear axle. One of the noteworthy features of 

this motor, as can be seen in  the illustration, is the 
(:Opper water jacket extending from the crank case to 

the cylinder head, and making a box, square in cross 

section, of the cyl inder. Ccpper water jackets are 
used on several other American cars this season, and 

they offer advantages that Mr. Winton has seen and 
made use of for years. The 1903 touring car has two 
speeds ahead and reverse. All ordinary running is  

done on the high gear by throttling the motor. 

When O'n this gIJar, the drive is direct by chain 

from the motor snaft to the rear axle .  The throttle is 
operated by compressed air from a small plunger pump 
with piston rod connected to the crank shaft. The air 

pressure acts on small pistons fastened to  the inlet 

valve stems, thus working against the suction of the 

motor pistons and keeping it from opening the valves 

but slightly, save when the air is by-passed by press
ing on a pedal. The result is an extremely flexible 

throttle control . The charge-igniting spark j umps in 

both cylinders every time, the plugs being connected 

in series. This makes for simplicity, as a single 
spark coil and contact device only are needed. Of 

the two levers, the shorter one operates the slow 

speed and reverse, while the longer one throws in the 
high-speed clutch, or, when pushed forward, applies 

the band brake on the transmission shaft. A foot 
brake operates band brakes on the hubs of the rear 
wheels, which are shod with 32 x 3-inch detachable 

tires. 

The Grout steam tonneau is  an example of the style 
in steam cars for 1903 .  Of about half a dozen steam 
tonneaus seen at the New York Automobile Show, the 

Grout was the most conspicuous and locomotive-like 
in appearance, because of its cowcatcher. 
This serves the double purpose of clearing 

the road and protecting the condenser from 

damage in the event of a collision. Thc 

boiler is located under the bonnet. It is ot 

1 2  horse power, and is  provided with a 
scoop below and above. The upper one, 
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practically the same. Mr. Olds was the first to mount 

the machinery frame on two long side springs con

necting the front and rear axles, thus doing away with 
the running gear with reaches, and making an exceed

ingly flexible gear. His knowledge of gas engines en
abled him to design an automobile engine that would 

operate successfully. A good idea of this engine can 
be had from our view of the same with cyl inder cut 

away, showing piston, mechanically operated exhaust 

CYLINDER OF PEERLESS MOTOR, SHOWING MECHANI
CALLY-OPERATED VALVES AND IGNITER. 
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brougham, a new model brought out this year ; but it 

is geared for speed of but 15 miles an hour, instead of 
20, as is the runabout. A third model is a tonneau 

car with a two-cylinder engine of the same bore and 
stroke. 

The new Peerless tonneau is one of the finest-ap
pearing models brought out this year. The square, box· 
shaped bonnet and very long wheel base give the ap

pearance of a speedy car that the motor is capable of 
fulfilling. The motor cylinders have a 4 % -inch bore 

by a 5 % -inch stroke, and its normal speed is about 
900 R. P. M. The cylinders are cast in pairs and as

sembled to make two-cylinder, 12 horse power motors or; 
four-cylinder, 24 horse power motors, as desired.  The 

smaller car weighs 1 ,950 pounds and the larger about 

2,300.  The engine has a ball governor acting on a 
throttle valve, which can be thrown out of action at 
will.  The inlet and exhaust valves are easily remov

able. On the latest Peerless racer, the inlet valves 
are meChanically operated, and arranged on the oppo
site side of the cylinder from the exhaust valves, as 
seen in the il lustrations on this page. The other cut of 

the crank shaft is typical of all four-cylinder automo

bile motors. With the cranks set as shown, first one 

outside cylinder fires, then the next one to it, third 

the other outside cylinder, and fourth the one adjoin

ing it.  This furnishes an impulse every half revolution 

of the crank shaft, and makes a very steady and 
smooth-running motor. 

The Jones-Corbin car, also shown on this page, is a 

light-weight, speedy little machine fllr two people. Its 
motive power is an 8 horse power .de Dion motor, driv

ing, through a sliding three·speed . change gear, a coun

tershaft, whence the drive is  by chains to the rear 

wheels. The car is fitted with roller and ball bearings 

throughout. A beehive radiator is used for cooling the 
water, which is circulated by a powerful friction-driven 

pump. The steering wheel has a locking arrangement 

for keeping it where it is set. , A  speed of 35  miles an 
hour is guaranteed for this machine, the 

weight of which is but 700 pounds. A ton

neau car of the same type, fitted with a 9 

horse power motor, is also under construc
tion, 

• • • • •  
Re d u c t i o n  o f  N oise i n  A u t o m obiles. 

The Motor World in a recent issue con
tains some timely remarks on the reduction 

of noise in automobiles. It  says : 

"As long as users were content to put up 

with the noise of gasoline cars, no very 

determined effort was made to silence them. 

There are both difficulties and d �awbacks 

in the. way, and with the many other prob

lems to be solved it was felt that the matter 
of undue noise could well wait a little 

while. But the time for action has arrived, 
and real efforts to reduce the noise to a 
minimum are being made, and with no small 

degree of success. 

projecting above the bonnet, catches a cur

rent of air, and the draft set up over the 
boiler and through its flues carries all the 

fumes through piping to the rear. The 10 
horse power engine is placed horizontally 

under the foot-board, and is connected by 

chain to the countershaft, which furnishes 

an independent chain drive to' each rear 

wheel . Another feature of this car is the 

patented wheel throttle, consisting of a sec
ond wheel below the steering wheel and a r
ranged to turn with it .  The throttle wheel 

lifts up, working on a ratchet, and can be 
set at  any desired speed, from which it can 
be released instantly by the foot. All parts 
of the Grout car are hung on an angle steel 

frame. The tanks furnished are sufficient 
CRANK SHAFT AND CRANK CASE OF PEERLESS FOUR-CYLINDER MOrOR. 

"If  by means of improved valves, etc., 
an approach to noiselessness can really be 

for a 100-mile run, All the working parts are fitted 

with sight-feed oilers, The boiler has a fusible plug 

a.n d  low water alarJ;Il, and the car has steam, water and 

ai r  pumps, It  has a wheel-base of 7 feet, 3 2-inch wood 
wheels with 4-inch detachable tires, and the tonneau 
is removable if  desired, 

The "Arrow" tonneau is the latest production of the 

George N. Pierce Company. I t  has the rakish lines of 
a racer, and is a speedy little machine weighing 1,650 
pounds and propelled by one of the new, 15  horse 
power, two-cylinder de Dion motors. Sliding gears 

operated by a single lever give three speeds forward 

and one reverse. 
on ball bearings, 

The transmission gear shafts run 

The gear box is connected directly 
to the rear axle ( where a bevel gear 

drive is employed ) through a shaft 
with universal couplings, and on its 

front end is connected to the conical 

flywheel clutch of the motor. The ma

chinery is all mounted on an under

frame of steel tubing, which dis

tinguishes the Pierce machine from 

other American makes. Hub brakes 

on the rear wheels and a double-act· 
ing brake on the transmission shaft 
add to the safety of the car. It  is 

equipped with 3 2-inch wheels, shod 

with 3 1h -inch tires, and mounted on 

four long, semi-elliptic springs, all of 

which, combined with a wheel base of 

6 feet, 9 inches, give it very easy rid

ing qualities. 

The Oldsmobile was the first suc

cessful American runabout to be  built 
and marketed at a reasonable figure. 

Since its introduction two years ago, 

many improvements have been made 
on it, although the motor, transmission, 

and arrangement of machinery remain 

and inlet valves, with the carbureter on the inlet pipe 

of the latter, and the spark plug, By changing the 

shape of the valve-raising cams, and employing the 
new carbureter, the power of the 4% x 6-inch motor 

has been perceptibly increased. The transmission gear 
is of the planetary type and gives two speeds forward 
and reverse, with a direct chain drive from the motor 

shaft to the rear axle on the high gear, Both front and 
rear axles are now trussed to strengthen them, and 
the machine is equipped with wood wheels in place ;)f 
wire ones. A hand-operated brake on the differential 

can be used in case of emergency. The motor develops 
about 4% horse power at 700 R. P. M. The same sized 
engine is used in the physiCian's inside-operated 

THE JONES-CORBIN 8 H. 1'. LIGHT-WEIGHT GASOLINE CAR. 

reached, as seems to be believed by not a 

few makers, a big step forward will be made. To 

strive to remedy the trouble at the exhaust end is to 

run the risk of encountering a boomerang. No one 
can avoid the conclusion that the exploded charge 

must find ready egress if back pressure is not to re
sult. No matter how ingenious the construction of the 
muffler may be, it will almost certainly be regarded 

with suspicion. Loss of power will not be readily put 

up with ; if there must be a choice of evils ninety

nine out of a hundred users will choose the noise-at 

least, until there is some pretty convincing evidence 

brought forth on the other side. The general public 

will welcome any diminution in the volume of sound 
emitted by the exhaust. Users, more discriminating, 

will first want to know whether it is 

an unmixed blessing." 
In throttling a motor with inlet 

valves actuated by suction, it is  a mat

ter of great difficulty, if not an impos

sibility, to regulate by hand the ad

mission of air to the mixing chaJ"lber 

in a way to secure an absolutely uni
form mixture when the motor is run

ning at far below its normal speed. To 
avoid this inconvenience, a new sys
tem of carbureter has been designed, 
in which this admission of air is  regu

lated automatically by the engine, so 

that, as the mixture is always the 
same, and only varies in quantity, ths 

motor will run at a low speed w jth

out danger of stopping through the ad·· 
mission of poor gas. 

.1' 

The first bicycle works in Japan are 
about to be started by a syndi"ate of 

eighte'ln Japanese financiers with a 
capital of 150,000 yen. 
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THE LOCOMOBILE GASOLINE CAR. 
The Locomobile gasoline cars of this year. built 

after the designs of Mr. A. L.  Riker, are characterized 

throughout by the greatest simplicity of parts and 

construction conformable with the attainment of the 

ends desired. 

Two sizes of touring cars are being manufactured. 
These are a 16 horse power, four-cylinder, and a � 
horse power, two-cylinder car. The cylinders have a 

METHOD OF SECURING INLET VALVES. 

4 · inch bore and 5-inch stroke, and the motors make 

900  R. P. M. when the cars are going 30 miles an 

hour. The horse power they develop is in reality 

greater than that at which they are rated, the larger 
engine having generated, when direct-connected with 

a dynamo and at a speed of 1 ,000 R. P. M.,  21 electrical 
horse power. 

The main frame of the car is made of 4-inch channel 
stiCel, t:lpered down to a width of 2 1/� inches at the 
ends, which reduces the weight of the entire frame 

from 5 14 to 3 V:! pounds per foot. Within the main 

frame, and extending back to the cross angle iron at 
the back of the gear case, are two longitudinal angl e  
irons o n  which t h e  motor is mounted. These angle 
irons weigh less than the extra long 

brackets which would otherwise be 

needed on the motm would weigh ; 
and they give a stiffer, stronger con

struction. As sh own in our illustra
tion, the fO ll' bronze brackets of the 

motor are bolted to them. The upper 
halve5 of the crank and gear cases are 
made of bronze and the lower halve3 
of aluminium. The cylinders of the 

mG'tor are cast integrally in pairs, and 

bolted to the crank case. as shown. 

Ea2h pair has inlet and exhaust valve;;. 

the one directly above the other, in a 
valve chamber at the side. A conical 
g:1S entrance pir;e or cap covers each in

let valve, the two caps being connected 
by a bridge pipe, which also fits over 

the branch of the main inlet pipe, l o
cated between the two valves. The 
bridge pipe is clamped in place by but 

one nut.  by removing which the bridge 

pipe, conical caps, and inlet valves may 

be quicldy removed. The spark plugs 
are O'f the single porcelain type, and, 

like every other part of the machine, 
are specially made after Mr. Riker's 

design. Very heavily insulated cables, 

CHASSIS OF LOCOMOBILE CAR. 
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coming from the secondary binding posts of the four 

encased spark coils on the dashboard, are held in 

brackets clamped to the motor, with their terminals 

an inch or two away from the spark plugs, but con

nected to them by brass chains. This makes a flex

ible connection that gives no pull on the plugs, while 
at the same time the benefits of. 

the outside spark gap are obtained. 
The outside spark gap is  a recent dis

covery credited to workmen in the 

Panhard factory. It was found that 

a plug which is  short-circuited and 
will give no spark, will immediately 

do so regularly if the wire connect

ing with it is held a short distance 

away frO'm the end of the plug, thus 

making an auxiliary air gap. Mr. 
Riker states that he discovered this 

fact nearly two years ago. He has 

embodied the principle. in the chain 

connection here shown. At night, 

when the motor is running. sparks 

may be seen j umpihg along the 

chains. In the illustration, the ex

haust valve stems and springs can be 

plainly seen below the valve chamber 
of the motor. The valves are opened 
and closed mechanically by cams on 
the two-to-one shaft, which is rotated 

by the large gear mourtted on it and driven by a pinion 

having half as many teeth, on the crank shaft of the 
motor. ( This gear is inclosed in the large casing in 

front of motor. ) A lug on the cylinder wall, just below 

the exhaust valve spring. enables one to raise the 

spring with a lever, so as to withdraw the pin upon 

which the spring bears and allow the valve stem to 
slip through the spring, whereupon it can be removed 
through the inlet valve opening. This is an example 
of how conver.ience is considered in the minutest de
tails of the car. 

On a second shaft, parallel to the two-to-one cam 
shaft al'ld driven by a small pinion meshing with the 
large gear of the latter, are the dynamo and centrifugal 

16 H. P. LOCOMOBILE TOURING CAR. 
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water-circulating pump. With this positive drive, the 
flow of water and of electricity is always assured.  Two 
two-cell sets of 40  ampere-hour accumulators, carried in 
a box beside the step, furnish the sparking current. 

The set that is in use is constantly being charged by 
the dynamo, which is  switched in circuit automatical-

TRANSMISSION GEAR OF TOURING CAR. 

ly as soon as it comes up to speed. If one 

set gets out of order from any cause, there is al
ways the other to' fall back upon. Four spark 

coils with vibrators, incased in the large box on the 

dashboard . complete the system ; but another conveni
ent feature that should be noted is, that in switching 

on the electricity to start the motor, the operator also 
turns on the lubricating oil. This is fed to the cnmk 
case by gravity, a short standpipe in the bottom of the 
latter carrying off the surplus. A ring, or groove, near 
the bottom of each cyl inder, connected with th e crank 
case by a passage, collects and delivers back to the 
l atter any superfluous oil that is splashed up on the 
piston. The governor is operated by two jointed, 

weighted arms, thrown out by centri
fugal force against the pull of two 

springs .  The arms and springs are 
hung on pins NN, in lugs on gear, G. 
( See diagram. ) The movement thus ob

tained, transmitted through arms, AA, 
serves to rotate sleeve, S,  a certain dist

ance. This sleeve projects forward an d 
carries the commutator, C. for making 

and breaking the four primary circuits. 

The movement of the sleeve through its 

are, therefore, serves to advance or re

tard the spark, by the corresponding 

movement it gives to the cam. Two 
long pins, PP, projecting back from the 

two arms, AA, of the sleeve through 
gear, G, pass loosely through holes in 

the governor shipper, D, which is  re

volubly mounted on the cam shaft, W, 
with a spiral groove in its hub, H. A 
pin in the shaft projects through tbis 

groove, and, when the sleeve, S, rotates 

the shipper, D, through the determined 

are, the latter is moved along the shaft 
also by the spiral groove and pin, slid
ing, as it does so, on the driving pins, 
PP, and assuming the position shown by 

the (l otted lines. Thus is obtained the 

MOTOR OF LOCOMOBILE CAR. 
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m ovement of the shipper, whkh is transmilted to the 
carbureter lever through the long lever pivoted in the 
casing of the gear and seen running across the front 
of the picture of  the motor. A link connects this lever 
with that on the carbureter. 

The carbureter is of the usual float-feed atomizer 
type. Inside it  are two sleeves, one acting as the 
throttle and cutting down the m ixture at the same 
time that it throttles the air ; the other, an auxiliary 
throttle that the driver can set at 
any point at which it is desired to 
have the governor cut off. Beyond 
settin� this throttle according to the 
speed at which he wishes to travel, 
the driver has nothing to do with 
the control of the motor. Moreover, 
the valves in the carbureter are so 
arranged that when the auxiliary 
throttle is wide open, the size of  the  
port  in the carbureter leading to the 
motor is the same as that of the i n
let pipe,  even when the governor 
throttle valve has shut off to its full  
extent. Consequently, the governor 
has no effect, and the motor will  de
velop it3 full power. 

The transmission gear of the Ril,er 
machine is o-f the usual French type, 
giving three speeds forward and one 
reverse, with a di rect drive from 
motor to countershaft on the high 
gear. Referring to the il lustration 
of the gear, the reader will  see Its 

Scientific America� 
bel' rests between ' them, their grooves are set at right 
angles. These universal couplings are plainly to be 
seen in the rear view of the chassis .  

The car is steered by a wheel, connected to the steer
ing knuckles of the front wheelS through a worm gear 
and segment. 

Two pedals and two levers control all the mechanism 
from the driver's seat. The pedal for the left foot 
d raws forward the lever X by means of a rod connec-

ring Oll the clutch, i n  uge only when the dutch is with
drawn. The wheels are fitted with 34  x 3 l/� inch detadl
able tires. The wheel-base of the large car is  8 4  
inches ; the tread is standard ; a m i  i t s  weight complete 
is 2,150 pounds. The chassis can be fitted with any style 
of body desired to suit the taste of the purchaser. 

• • • 
THE COLUMBIA GASOLINE TON NEAU. 

The new gasoline automobile that is  being manufac-
tured this year by the Electric 
Vehicle Company, of  Hartford, Conn., 
is  the invention of Mr.  Fred A.  Law. 
The chief idea of the inventor i n  de
signing it,  was instant accessibility 
(}·f all parts that may require atten
tion. 

The main clutch is  of the usual 
leather-faced, flywheel type, having 
eight brass spring-pressed shoes or 
plungers in its face . By means of tile 
novel arrangement of plunger shoes, 
it  is  possible to slip the clutch w ith
out damaging its leather facing, 
which is 2 inches wide, and subject 
to very slight wear. 

construction and main points. M 
is the sleeve and flange, bolted to 

CENTRIFUGAL GOVERNOR OF RIKER CAR. CROSS-SECT ION OF GOVERNOR, 

The flywheel clutch is connected to 
the main driving shaft through a 
sort of universal joint ; and the 
transmission gears driven by this 
shaft are of the usual sl iding French 
type, giving four speeds ahead and 
one reverse, with a direct drive to the 
countershaft on the high gear. This 
latter shaft is driven through the 

the usual friction clutch in the flywheel of the motor. 
This sleeve has a square hole the greater part of its 
length, into which fits a short shaft extending through 
bearing, E, and terminating in a wide pinion, l. The 
shaft, JJ, also squared, has one bearing in pinion, l, 
and the other at H. Gears 4 and 6 are slid on it  by 
means of shipper, K, and movable rod, F ;  an d  it drives 
the differential, D, on the counters haft, through the 
bevel pinion, D, and bevel gear, B. The side thrust of the 
bevel gear is taken up by a corrugated ,  propeller thrust 
bearing in the gear case. Parallel with the main shaft 
is another shaft. , 0, carrying gears 2 ,  5, 3 ,  and 7, keyed 
to it. Gear 2 is always in lllesh with pinion 1 . Conse
quently, shaft 0 is always in motion when pinion 1 is 
turning. The i l lustration shows the position of the 
gear on the slow speed-1 driving 2,  and 3 driving 4,  

which is  squared on main shaft, J. The midd!€ !;'peed 
is obtained by sliding gears 6 and 4 along on J till 
6 meshes with 5 .  For the high speed, 6 and 4 are slid 
still further to the left ,  when the 
teeth of pinion 1 engage with similar 
internal teeth cut in 6 on that side,  
and hence lock shaft, J, to the short 
driving shaft carrying 1 .  This gives 
the high speed. The reverse i s  ob
tained by means of an idle pinion 8, 
with which 4 meshes, and which is 
driven by gear 7. C i s  the shipper 
of the flywheel clutch, which i s  oper
ated by the rotating rod, N. The bear
ing of the lever arm that moves the 
shipper, K, is  seen in the case at p, 
The arrangement used makes it  pos
sible to have no sliding parts proj ect
ing through the gear case. A is  the 
band brake drum, and G the female 
portion of the Oldham universal coup
ling employed to allow for any mis
alignment of the countershaft due to 
straining of the frame. The end of 
the shaft attached to the frame also 
has a grooved flange , while in the po
s ition in which the male floating mem-

tion, thus withdrawing the clutch as explained above . 
The right pedal does the same thing, but, having a 
greater movement, also applies the band brake, the 
lever of which is also connected to X. The shorter 
lever changes the gears, the rocker arm, Y, on its shaft 
being connected by a link to another depending arm, P, 

joined to the upwardly projecting arm, P', within the 
case, which slides the shipper-carrying rod, F. The 
powerful band brakes on the rear wheels are set by the 
outer lever, which moves arm, 7-, connected to the trans
verse brake shaft. The forwardly-projecting arm of 7-
pushes against a special arm on X, thu s moving X for
ward sufficiently to throw out the clutch before the 
brakes are appl ied.  The cars are fitted with artillery 
wood wheels having plain bearings . The cap on each 
wheel forms an oil  reservoir, and in the end of the 
box is a curved groove that scoops up the oil and leads 
it to the oil groove on top of the axle. The only balls 
used throughout the whole machine are in a thrust 

COLUMBIA 24 H, P.  T OURING CAR. 

usual bevel gear with ball-bearing side 
thrust.  and i s  fitted with a special jaw clutch by which 
both rear wheels may be driven together without the 
differential operating, i f  the machine should become 
stuck with one wheel on a muddy or icy patch of road , 
and the other on more favorable ground. By jacking 
up the rear axl e and throwing in this clutch, one rear 
wheel can be belted to a dynamo or any other m'l.
ch inery it is desired to drive, and the automobile be 
made to serve as a stationary source of power. The 
countershaft has a band brake drum and radius rod on 
each end, beside the driving sprockets ; and the rear 
wheels are also fitted with band brakes operated by 
the short lever located beside the steering column. 
The brake drum, sprocket, and clamping ring which i s 
fastened to the spokes, form three concentric rings of 
the same si7:e, connecte d te-gether by pins . The body 
is  hung on a pivot on the rear springs, so that the l.at
ter will  n o t  be strained if tilted a little by the radius 
rods i n  tightening the chains. Wheel steering through 

rack , and steel pinion and a universal
ly jointed connection to the steering 
knuckles is employed. 

The transmission gear has two sets 
of sliding gears, operated by a single 
lever. By moving the lever back and 
forth in the two legs o-f an H-shaped 
slot, any gear desired may be thro',vn 
in. The lever can be moved to the 0:[ 
position, or vice versa. from any gear 
it may be on, without passing through 
any o-f the other gears . This, although 
the movement of the lever is  not quite 
so simple as a straightforward move
ment, is  advantageous, as any gear de
sired can be immediately selectact . 
An i nterlocking arrangement makes it 
impossible for any other gears than 
the ones in use to engage. 

The motor has four 5 x 5-inch cylin
ders, and is rated at 20 horse power at 
900 revolutions per minute. It  is  said 
to have developed 26 horse power in 
a brake test ,  however, The cylin-

CHASSIS OF COLUMBIA TOURING CAR. MOTOR OF COLUMBIA TOURING CAR. 
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d ers are cast integrally, in pairs, and aluminium 

plates Qn the sides, covering openings into the 

water jackets, offer the advantage that they would 

give way, should the water freeze in the cylinders i u  
winter, and hence protect the  latter from crackin!t., 
In the plan view of the chassis, the four inlet valves, 

with their handles for removing, held from turning by 
springs, can be seen, The side view of the motor 
shows one O'f the spark plugs similarly fitted.  The 

small eccentrics on the main shaft are also visible. 

Two springs, depending from a cross arm on the valve 

stem, bind the latter to the eccentric rod and hold the 
valve down on its seat . The eccentric rod raises the 
valve through a small bell crank, and the valve fol· 

lows the motion of the latter in closing, being bound 
to it by the two springs till the valve seats, when the 

bell crank moves away and the pressu re of the springs 
clamps the valve to its seat. The arrangement causes 
the valves to close quietly and without the blow. that 

i s  usual with the ordinary exhaust valves. 

The inclined rod at the front of the motor connects 
the shipper of the ball governor on the motor shaft with 

the throttle valves for each pair of cylinders. Rotating 
cylindrical valves are used, having long slots that 
match similar slots in the sleeves in which they turn. 

The governor rotates the valve sufficiently entirely to 
close these slots, which are tapered on the cutting off 

The " Indian " Motor Bicycle. 
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THE LATEST TYPES OF MOTOR BICYCLES. 

The increasing interest in motor bicycles manifested 

of late among cyclists is directly attributable to the nu

merous improvements which have brought various 

makes of  these machines up to a high standard of ex

cellence. These improvements are so many and varied 
that we cannot attempt to discuss them all in the brief 
sp,'\ce at our disposal. We will, however, mention some 

prominent types of motor bicycles and review their 

principal features. 
The Thomas "Auto-Bi" shown in our first illustration 

comprises a number of important details. The cushion 
spring fork absorbs all concussions and handle-bar vi

bration, relieving strain on the mechanism and frame, 
and eliminating all fear of broken forks, which has been 

dreaded so much in the past. The machine is driven by 
a 2 V� hDrse power motor through a peculiarly con

structed belt. By an ingenious combination of leather 
and steel, this belt is made to have the un stretchable 

qualities of steel, while preserving all the elasticity of 

leather. This to a large extent reduces strain on the 
motor and tires, and prevents skidding, at the same 

time increasing the speed of  the motor and the hill
climbing capacity of the bicycle .  The machine is pro
vided with large flywheels. These, as well as the 

bearings and the connecting rods, are one-piece forg

ings. The bearings are all large, and are hardened 

The " Orient " Motor Bicycle. 

edge, so as to close the ports gradually. By rotating 

the sleeves sufficiently to' correspond to the valve move

ment, which may be done by a small hand lever on the 
steering column, the governor can be thrown out of 
action completely, or the motor speed be partially ac
celerated, as desired. 

The German Eisemann magneto system of igni

tion is employed.  A rotary gear pump circulates 

the water through the engine jackets and radiator, 

behind which a fan makes a forced draft. Strainers 

are placed in the water and gasoline pipes, and are 

readily removable for cleaning. The spraying nozzle 

of the carbureter may also be easily removed.  The 

auxiliary air pipe of the latter is fitted with a weighted 
butterfly valve that opens proportionally as the speed 
and suction of the pistons increase. This is  intended 
to maintain the mixture constant. The spark, the mix
ture, and the throttle are all alsO' controllable from the 
seat by levers on the steering pillar. 

Our illustration gives a good idea of the general 
appearance of the car. Its wheel base is 93 inches, and 

its tread is 56  inches. Wood wheels shod with 4·inch 
detachable tires are used. 

. .  ' .  

The twelfth census,  1900,  divulges th e fact that there 
were 27 ,029 photographer>; enumerated in the Un ited 
States, of whom 23,442 were males and 3 ,587  females.  

THE LATEST TYPES OF MOTOR BICYCLES. 

and ground. All details are built fQr strength and 

durability, and yet the tQtal weight Qf the machine is 
but 95 pounds. 

A great deal Qf ingenuity has been exercised Qn the 

"Metz" mQtQr bicycle in . arranging the necessary parts 

in the mQst cQmpact manner. Tubing Qf very large 
diameter has been used for the purpose of reSisting 

strains peculiar to m otQl'-driven bicycles. At the 
same time the inner space Qf the frame is utilized for 

variQus purposes. The tQP frame tube serves as a 

reservoir fQr lubricating oil, while the inductiQn coil 

is neatly incased in the seat mast, where it is safe from 

InJury. The lower tube serves as a muffler, thrQugh 
w hich burnt gases pass frQm the cylinder. The mQtor 
crank case is built integrally with the frame Qf the 
bicycle, and this, while reducing weight, adds to the 

staunchness Qf the machine and prevents those numer

QUS troubles attributable to' a continual yibratiQn Qi the 
mQtQr. The flywheels are placed Qutside Qf the crank 
case, which allQws them to' be Qf larger diameter than 

is usual, and therefQre to have greater effect. The d riV
ing sprQcket is fastened to' the crank shaft by fI. flexible 
connectiQn. .  Thil: flexibility may be adjusted to' any de

sired degree of tensiQn. The durability Qf the chain is 

increased, owing to its relief from viQlent impulses Qf 

the mQtQr, Means are prQvided fQr Qiling the mQtQr 
while riding, AnQther impQrtant feature is to be fOlm d 

in the cQnstant-level, float-feed carbureter, Three spray 
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nozzles are provided at equi-distant points around the 
mixing chamber which encircles the float chamber, sO' 
that whether the machine be going up or down hill, 
a proper suctiQn level is kept. There is  also a trap fQr 
catching water and sediment in the gasoline. 

The "Indian" motocycle is another type of machine 
which has becQme quite PQPular in the cycling wQrld. 
Great care has been exercised in the construction Qf 
the motor used in this machine, and, by thO' rough test

ing under all conditions, it has been brought up to 
a high state of efficiency. The problem of PQwer trans
mission to the rear wheel is solved by using two chains ; 

Qne chain of short length is run from the mQtor to a 
countershaft mounted on a hanger bracket, and the 
Qther chain transmits PQwer from this cQuntershaft to 

the rear wheel.  In  the hanger is an eccentric for ad

ju sting the chains. A speed reduction is made Qn each 
chain, and they are sO' constructed and arranged that 
it is impQssible to break either one Qf them, even 

though the speed lever be thrown over to' its full limit 
at the start. The entire power of the motor is com

municated to' the rear wheel, and a steady positive 
drive is obtained without any slip whatever. The "In

dian" mQtocycle has Qne lever cQntrol . This is impor
tant to' the beginner and even to the experienced cy

clist, fQr in threading Qne's way through a crowded 
street, even the best Qf QperatQrs is  liable to be coIi-

The Thomas Motor Bicycle. 

The Metz Motor Bicycle. 

fused by a multiplicity Qf levers. The single lever 
Qn this bicycle starts and stQPS the machine and in

creas,es its speed.  The same lever lifts the exhaust valve, 
permitting the machine to' be started with but slight 
compressiQn in the cylinder, and it  alsO' gQverns the 
time Qf the spark. The carbureter used Qn the "Indian" 
mQtQcycle, which is cQnstructed Qn the float and con

stant-level principle, embQdies a number Qf new and 

impQrtant details. It allQws of a steady flQW of gaso

line under all cQnditiQns Qf travel. The air is taken 

in thrQugh a hOQd at the bQttQm, and is adjusted by a 
regulator at the tQP. I t  has been found that a better 

mixtu re is Qbtained by taking the hQt air Qff the cylin
der, The gas lever, which can be operated without 
taking the hands from the bars, is arranged to' admit 

a larger flQW of gas into the engine when extra speed 
0'1' power is required. The machine has a very narrow 

t read, which Qffers the advantage Qf a nearly natural 
PQsition when riding. Its tQtal weight is o:nly 98 
PQunds. 

In cQntrast to' this light machine is the heavy "Orient" 

mQtQr bicycle, which weighs abQut 160 PQunds. The 
makers Qf this machine have wQrked on the principle 

that even the lightest Qf mQtocycles is toO' heavy to 
pedal in case Qf a break in the mQtQr, and that CQnse

quently the reduction Qf weight is not Qf such impor
tance as a heavy but strQng cQnstruction, which would 
prevent such accidents and at the same time furnish 
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to the hub. Upon the return stroke 
of the rod, the rollers slide back off 
the incline sufficiently to free them
selves and allow the sleeve to roll 
back over them. In the center, or 
neutral position, it  can move either 
way without becoming locked, while 
the forward and reverse movements 
are obtained by sliding the cage and 
rollers either forward or backward 
upon the surface of the hub. There 
are as many separate sleeves and sets 
of rollers as there are connecting rods, 
three being the number now used. 
This gives three power impulses per 
revolution to the axle and drives it 
very steadily. As the rollers run in 
oil, they are noiseless, and as all the 
wearing surfaces are of the best hard
ened steel ,  the wear is found to be 
very slight. An experimental truck 
has been in operation for two years 
and has shown the wear of the 
roller ratchet to be almost inappreCi
able. 

sufficient power to drive the machine 
over the worst of roads by motor 
power alone. The weight of the "Ori
ent" motor bicycle serves also to ab
sorb the vibration of the motor and 
prevent jarring of the machine and 
fatigue of the rider. A three or four 
horse power motor, as desired,  is  used 
for driving the machine. Great care 
has been exercised in the construction 
of these motors. The . very be'Eit ma
terial is used, because weight is  not 
a limiting item. Fluted copper rings 
ure fitted over the cylinder to radiate 
the h eat, instead of the cast flanges 
that are generally employed. The ac
curacy and reliability of the carbureter 
used on this bicycle have had much to 
do with the success of this type of 
machine. The spark plug is provided 
with porcelain insulation, which has 
been found to be one of the best ma· 
terials for this purpose. Power is 
transmitted to the rear wheel through 
a leather belt especially prepared and 
heavily stitched. This offers a flat 
plane surface, which is very reliable. 
The motor is thrown in o r  out of gear 
by means of a j ockey pulley on a 
curved arm forming part of a handle, 

CHASSIS OF UNION MOTOR T RUCK, SHOWING SIMPLICITY OF DRIVING 
MECHANISM. 

The company expect to have a 
truck in the commercial vehicle con
test of the Automobile Club of Ameri
ca this spring, and its operation will 

as shown. 
... I I  a .. 

A NOVEL TRANSMISSION DEVICE FOR GASOLINE 
AUTOMOBILES. 

Our illustrations show a new transmission device 
brought out by the Union Motor Truck Company, of 
Phi,ladelphia, Pa., and first exhibited at the 1903 New 
York Automobile Show. This device solves, in a 
simple manner, the double problem of connecting a 
gasoline motor directly to the driving axle of an auto
mobile, and likewise of furnishing a speed-chang
ing arrangement by which the speed of rotation of 
the rear axle can be varied without varying that of 
the motor. The chassis is made up of a U-shaped 
steel frame carrying a two-cylinder, 12 horse power 
motor, with a slidable crank-pin in the flywheel, di
rect connected to a roller ratchet device on the rear 
axle .  When the motor is  being started or i s  running 
idle, the crank-pin is in the center of the fly-wheel 
and the connecting rods are at rest. The wagon is 
started by sliding the crank-pin slightly off the center 
of the fly-wheel, which gives a slight reciprocating 
motion to the connecting rods, causing them to turn 
the rear axle by the series of impulses they give it 
through the medium of the roller ratchet. A slight 
throw of the crank-pin gives short, extremely powerful 
impulses, while a longer throw increases the duration 
of the impulses and conduces to higher speed. The 
operation of the roller ratchet is virtually the same as 
that of the coaster brake on a bicycle, with the ex
ception, however, that the former may be made to 
propel the vehicle backward as well as forward and 
may be thrown out of action when desired. 

Referring to the diagram, the reader will see the 
construction of the principal parts of the mechanism.  
The crank-pin is on a sl ide  in the flywheel, which is 
fastened to a piston moving in a cylinder in the fly
wheel casting. A powerful spring holds the piston 
normally, so that the crank-pin is ex
actly on the center of the flywheel. 
The crank shaft is hollow, and has a 
passage opening through a check 
valve into the top of the cylinder. 
There are two other valves ( not 
shown ) for the purpose of emptying 
the cylinder slowly or quickly, as de
sired. ' Oil  is the fluid used for m ov
ing the piston, the oil being forced 
through the crank shaft by a plunger, 
which is started or stopped by throw
ing in or out a small friction clutch. 
The starting and stopping of the pump, 
the opening of the two oil relief valves, 
and the application of a powerful band 
brake to the differential drum are all 
accompl ished by - moving a single lever 
through an arc of 40 deg. When coast
ing, the motor can be thrown out of 
gear temporarily by setting the roller 
ratchet in the neutral position. The 
ratchet i� instantly reversible also at 
any speed in case of extreme necessity. 

of intersection. In the hollows are placed o/s -inch harden
ed tool steel rollers, 3 % inches long. Two or three sets 
of these rollers are placed end to end, properly spaced 
and separated by a slotted bronze cage, C, according 
as two or three connecting rods are used. The guid
ing cage of the rollers fits loosely over the steel hub,  
and is but % -inch thick, thus allowing the rollers 
to project 1-16 inch above and below it.  It is keyed 
to the hub with two keys, K,  wide and straight where 
they fit in the latter, but having a narrow feather 

DIAGRAM OF l HE POWER-T RANSM I T T I N G  DEVICE. 

running at an angle across their surfaces, which slides 
in a corresponding groove in the cage. By sliding 
the key sideways in the hub, therefore, the cage is 
made to revolve around it  slightly in one direction 
or the other ( about % inch each way ) , and thus to 
move the rollers till they jam between the inclined 
portion of the hollows in the hub and the outside 
sleeve which encircles them and to which is fastened 
the connecting rod. The push or pull o f  the rod is 
then transmitted directly through the jammed rollers 

no doubt be watched with interest by many. 
• • • • • 

Tile Man u fact u re or tbe Deadly Dart Polson of 
tlte Sarawak I ndians. 

A close investigation has been made by Mr. C.  G. 
Seligmann into the manufacture of the deadly poison 
used for darts by the natives of the Biuan district of 
Sarawak in the course of a visit to Long Tamata on 
the Barem River. This poison, which is of vegetable 
origin, is generally known among the up-country tribes 
of this region by the name "ipoh." The poison is a 
n itrogen-free glucoside which affects the muscle of the 
heart and the central nervous system of the individual 
who is struck by a dart. It is a poison existing in its 
raw state, being the sap of the upas tree. The pro
cess of collecting the poison is  very simple. Upon 
the bark of the upas tree a number of little channels 
are cut by means of a special gouge, extending in 
oblique directions, and all converging at their lower 
points into one vertical channel . The sap thus tap
ped by this scoring runs down the oblique cuts into 
the vertical channel, and is there collected in tubes of 
bamboo. In its raw condition the upas sap is of a 
yellowish white color, and bitter to the palate. Short
ly after exposure to the air, it darkens in color and 
becomes sticky, and in course of time develops to 
brownish black. The juice is subsequently submitted 
to a prolonged boiling, the vessels for this purpose 
being of an extremely primitive nature, since they 
are fashioned from palm l eaves. The upas tree sap 
is  poured into these vessels, which are then suspended 
a few feet above a fire. The boiling process is some
what protracted and during the whole time the sap is 
constantl y  stirred. During this operation the liquid is 
transformed into a thick, viscid mass, and in this con
dition it is withdrawn from the fire and set on one side 
to cool. When col d ,  the sap is a solid, hard, yet 
brittle substance, thou gh before it  is quite set the leaf 

is rolled up with its soft contents, the 
two ends tied with rattan and the 
poison thus kept until required. 

The darts, which are projected by 
the natives through blowpipes, consist 
of strips of pa:lm wood from 20 to 30 

cm. in l ength, are pointed at one end, 
and a quantity of the poison is then 
removed from its palm l eaf receptacle, 
and ground up until it is  of the con
sistency of flour. It is  then mixed 
with water and stirred up until it be-

- comes a thin paste, which is smeared 
upon the points of the darts. The 
process of preparation takes place be
fore a fire, and when completed the 
darts are placed with their points to
ward the fire, until the ipoh has dried 
into the wood. In the case of the 
darts that are required for the large 
game, the pOint of the weapon is split 
open, and a thin metal wedge or plate 
is inserted, and the whole point is 
then smeared with the poison. The 
opposite end of the dart comprises a 
small conical butt made of the soft 
pith of the sago palm. The darts are 
carried in small bamboo quivers, points 
downward, fixed into the loin cloth of 
the native, with the points protected 
by a piece of animal skin. 

• • •  

The deta'ils of the roller ratchet can 
be readffy comprehended from our dia
gram. A st-001 hub 8 or 12 inches long 
by 7 inches in diameter is keyed to the 
axle .  On the periphery of this hub 
there aTe 12 longitudinal hollows lk 
inch deep by % inch wide at thl> bot
tom, with sides flaring out to a width 
of 1 % inches at the circumference of 
the hub, and forming an angle of about 
10 deg. with a tangent to it at the point 

UNION GASOLINE MOTOR TRUCK, SHOWING CONNECTING RODS FROM MOTOR TO 
REAR AXLE. 

Improvements under way by the 
railroads of the United States aggre
gate nearly $400.000.000. 
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EXPE:U E :,\ CES 1:,\ TIlE SOCTH AFl([ C .\ :'\  C A :\fPAIGN. 
BY HEgBEET C. FYFE. LO!';DON. 

Alt hough traction engines have been used for mili
tary purposes at Chatham for some years past, they 
have not until quite recently been used by B ritish 
authorities to any considerable extent in the field. 
I n  August, 1 8 9 7, 
a trial was ma:le 
in Long Valley at  
Aldershot. of one 
of the latest types 
of road locomo
tives, fitted with 
spring gear 
both hind 

0 11  
a n d  

front wheels, and 
also w i t  h the 

. three road speeds. 

Scientific American 
the trial s,  as similar l'ountry had to bE.� traversed in 
South Africa. The engines with trains of trucks were 
started off across country .  taking hillock and ditch in 
their way in marvelous fashion. Some of the ditches 
had steep banks between two and three feet, yet these 
were nEgotiatecj with safety ; and although the,  wheels 
sank often to the hub in wet ground at the ,1bpttom 
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the solid and 30 inches ,wide, an c1 this enormous work 
is done by putting a ]Julley on the plow and anchoring 
one end of the rope, so that the pull on the :plow is 
doubled. Steain plows are usually used for vine and 
tree planting, but in Africa they were used for mak
i n g  shelter trenches, and also ditches along the sides 
of the roads. ( Descriptions of these plows appear 

in this week's SCI
F,XTIFIC AMERICAN 
S UPPLEMENT. ) 

The "Traction 
Engine Brigade" 
was attached to 
the corps of Royal 
Engineers a n d  
figured i n  t h e  
army list as "45 
C o m  p a n  y S . 
Africa ( l<'ortress)  
Steam Road Trans
port." Naturally 
on their arrival in 
Durban the en
gines had to be 
fi t t e d  together, 
a n d  this took 

With this engine 
it  w a s  proved 
t hat stores couill 
be taken from 
A l d e r s h o t  t o  
Salisbury Plain
a d i s  t a n  c e O'f 
about 60 miles
in a. day ; that it 

Lifting a Van. A Wagon Built for the German Army. some l ittle time, 
but as soon as 

possible they were sent up by rail to Frere and 
Chieveley. 

could easily travel at the rate of 8 miles an hour, and, 
when necessary to get out of the way of troops, at the 
rate of 12 miles an hour. At the slowest speed it  
dragged a gross l oad of 80  tons on the level ,  and 
traveled 1 7  miles without. a fresh supply of ·water. 

This road locomotive was fitted with an independent 
don key pump for fill ing tanks, horse troughs, or its 
own boiler. I t  was also intended to b'e used for driv
ing centrifugal pumps and electric dynamos for travel
ing with a captive balloon. 

One of the most extraordinary military parades 
ever seen was held on the famou s Long Valley at 

Hauling a Train Over a Gully. 

A l oershot at the end of October, 1 8 9 9 , when sixteen 
tractiO'n engines supplied by Aveling & Porter, Ltd. ,  
Charles Burrell & Sons,  Ltd. ,  J ohn Fowler & Co. ,  
Ltd . ,  and J.  &. H .  McLaren, and between thi rty and 
forty trucks were inspected and tested before their 
embarkation for South Africa.  The engines were of 
various sizes and types,  and the trucks were built 
to conv.cy all possible war material, from loose grain 
to iron pipes. There were present to see the trials the 
Duke of Connaught, Prince Louis Napo-Ieon and Prince 
Victor Napoleon. The Long Valley, with its great 
st retches of sand and rock, was admirably suited to 

of the ditches, yet nothing stopped the engines' prog
ress. A speed of eight miles an hour was obtained, 
and the display ended with a " m arch past."  

The utility of the crane jib, which sometimes forms 
part of the equipment of engines of this type, was amp
ly demonstrated.  There was no difficulty in thereby re
moving from a train of trucks one which was supposed 
to �e injured, Messrs. McLaren's crane engine easily 
l ifting it out of the way. Then it was shown how read
ily one engine could haul another engine with its train 
out of a bad place by means o-f a steel hawser. shoul d it 
stick and remain fast. The largest of the engines 

weighed some 15 tons, it drew from 
30  to 40 tons. carried water enough 

Writing from Frere Camp on January 2, 1900,  Mr. 
Bennet Burleigh says : 

"Without them the troops would require an astound-
ing length of ox and mule wagons. The despised ox-
wagon is  slow and sure. Its infallible drawbacks are 
that it  occupies a considerable length of road, requires 
much guarding with many attendants, and can only be 
d epended upo'n to haul not more than 600 pounds. 
Nay, more ; if  the teams are to carry their own forage, 
the power of hauling is limited to something like 50 
miles.  Were the army entirely dependent upon trel, 
ox-wagons the 1 ,660  of them, the inconsiderabl.e num-

Thornycroft Wagons at Aldershot Maneuvers. 'j 

for a 1 7-miie run without stoppin�, and traveled 3 0  
to 40 miles a day. They were provided with coal 
trucks, and W itil a s leeping car for the use of the 
engineers in charge. 

I n  all some thi rty traetion engines were shipped from 
Southampton for the Cape. They were intended for 
u se for winding loads over rivers and swamps and up 
precipitous places. Accounts from SO'uth Africa show
ed how val u able they have been for these purposes_ 
They have also been employed to pull the new "trench
i n g  plow," two of which were sent to the front. This 
gigantic implement cuts a furrow 3 0  inches deep O Il  

bel' for conveying the munitions of the army, would 
stretch along several miles of road. It will be an
o-ther affair i f  the dry weather continues, and any 
great use can be made of the traction engines. They 
require few attendants, don't gibe, and each can easily 
haul 1 2  tons. Yesterday and to-day these wheeling 
puffing Billies have been running to and fro, trans
porting stores from the railway siding to the respect
ive brigade camp-one of which, Hart's, is two miles 
away. They leisurely descend into spruits, roll across 
and wheel up stiff, long cl imbs like flies walking up 
a wall . 

A Train 01 Tra nsport Engmes and Wagons on the Road from Ald�rshot to Port lor Shipment to South Africa. 

THE AUTOMOBILE IN WARFARE. 
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THE BOOKLOVERS LIBRARY 

A Two-Minute Talk 
The shares of THE BOOKLOVERS LIB R A RY Corpor

ation have had an unparal leled record. The stock i s  
held in  the United States, Canada and England by 
widely known l i terary, professional and business 
people. Among the l ibrary 's  shareholders are hundreds 
of names fami l iar to almost every cultured home. No 
broker, or  banker, or  underwriter has had a hand in 
the sales. The sole backing of the concern has been 
its enterprise, its continuous push, and its far-seeing 
business pol i cy. Every dollar i nvested shows a hun
dred cents' worth of extended and establ i shed earning 
capacity. 

The plans outl ined from time to t ime have been 
carried forward in the most aggressive sort of way. 
We have done what we said we would do. We 
planned to extend the 'Booklovers to every important 
city of the United States ; the l ibraries are there. We 
promised to include Canada ; the two successful 
centers of Montreal and Toronto are the result ; from 
these cit ies the service extends to outlying Canadian 
cit ies and towns. We made arrangements for extend
ing the work to England ; today the Booklovers is the 
talk of London ; it is delivering books throughout 
Great Britain ,  and includes among its patrons scores 
of the most distinguished fami l ies. We promised an 
auxi l iary l ibrary to take care of the field not occupied 
by the Booklovers ; the Tabard Inn with its revolving 
book-cases and five-cent exchanges is extending 
the l ibrary privileges to thousands of country towns ; 
the earnings of thi s  one department at the present 
time exceed one thousand dollars a day with 
only one-twentieth of the field covered. Thi s  new 
l ibrary department was started only a year ago. I n  
another year i t  wil l  have earning capacity largely i n  
excess even o f  the Booklovers. Last fal l we announced 
the preparation of a monthly magazine to round out 
our publ ic ity plans ; today The Booklovers Maga:?Jne 
sel ls  out its complete edition by the fifteenth of each 
month ; it is owned independently by shareholders of 
the parent company, and presents all the elements of 
an excellent property. 

We are bui lding i nto the futu re ; the whole book and pub
lishing trade is undergoing rapid and far- reach i ng changes ; th ere 
is  a n ew book publ ished i n  the United States every hou r ,  day and 
n ight, and this enormous output must . have its d istr ibuti ng ma
chi n e ry .  Mil l ions invested i n  central sto rehouses of granite or  
marble can never change the popular cu rrent. The A m e r ican 
people want an up-to-date service i n  books as well  as i n  news
papers ,  and they are wi l l ing to pay. for it with their  own cash . 
There is no denying the fact that the 73ooklovers IS already a 
tre mendous power a mong the book interests of the coulltry ; it  
has battled its way to the front, where it means to stay.  

In  connection with th is  publ i c  ofter of a compara
tively small block of 'Booklmers stock there are four 

ins ide facts which I want to make publ ic  over my 
own signature : I .  The 'Booklovers earn ings during the 
three months ending February 28 were the largest in 
the history of the enterprise : 2. The operating expenses 
per l ibrary member were never smaller than at the 
present t ime : 3. The " used books " are wholly 
taken care of  at good prices by auxi l iary l ibrary de
partments : 4. The Corporation pays cash, and has 
no debts other than its current monthly accounts. 

N o  additi onal capital i s  n eeded fo r the 73ooklovers ; the i n 
creased capital is b e i n g  used at th e p resent ti m e  to extend the 
'Tabard Inn and oth er  departments ; th ese auxi l iary l i b rar ies a r e  
necessary to round out the best interests o f  the enterp rise at 
large ; they are the " by-p roducts " of the business and they offer 
opportun ity for very large p rofits . 

The Corporation i s  cap ital ized for $2,600,000 
(260,000 Shares at $ 1 0  each) .  Of th i s  amount 1 90,-
000 Shares have al ready been subscribed and paict for 
at the par value of  $ 1 0, making the present cash "api
tal $ 1 ,900,000. There remain in the Treasury only 
70,000 Shares. Of th is remain ing block the D irectors 
have authorized the Treasurer to set aside 50,000 
Shares to be offered for sale on May 1 5th next, at $ I 2 
a Share. The remainder, consist ing of 20,000 Shares, 
i s  now offered to the publ i c  in lots of Ten Shares or 
more at $ t O  a Share. The terms are 1 0  per cent. with 
the appl icat ion and the balance in  sixty days. Stock 
appl ied for by telegraph will be held five days to 
await deposit and formal appl ication. (See appl ication 
form below.) The sale of th is  block of  20,000 Shares 
now at $ I 0 and of the remain ing block of 50,000 
Shares on May 1 5th at $ I 2 wil l  give the Company a 
completely paid-up Capital. This announcement gives 
investors the last opportunity they wi l l  have of buy
ing Booklovers at $ l o a Share. 

The Booklovers Corporation has paid dividends at 
the rate of to per cent. per year s ince August I ,  1 900. 
The last half-yearly dividend was paid on February 
20th . The half-yearly dividend periods end June 30th 
and December 3 I st, respectively. The Corporat ion 
has no bonded debts, and its stock when ful ly paid is 
non-assessable. All Shares become dividend-bearing 
from the date of  final payment. D ividends are pay
able in February and August. Appl ications for stock 
should be made out in the form prescribed below and 
addressed to the Treasurer. 

President 
1323 Walnut Street, P HILADELPHIA 

Application Forn1 for Booklovers Stock 
(Use wording below in writing out your application) 

('Date) 
MR.  J O H N  E .  B R Y A N T ,  T reasu rer 

1 323 Walnut Street , PHILADELPHIA 

Dear S i r : 
P l ease enter my name fo r .  . . . . . . . . . . . . . . . . . . . . . . . . Shares of the 

Stock of The Booklovers L i b rary at Ten Dolla rs a Share.  
I en dose my ch eck for $ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  being Ten Per 
Cent. of th e par value, and I agree to pay the balance in 
sixty days . 

fJlCame. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Address . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
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"Tacked o n  to one of t h e  b i g  guns they shou ld,  

weather permi tting, shift them rapidly from place to 
place ; nor are they quite helpless when the ground 
has been soaked with rain. Clip·irons are attached 
to the rims of the broad wheels, and these dig into the 
firmer soil,  and the steamer rolls forward, leaving a 
wake like a plowed field.  On the flat dry veldt the 
steamers trip along 
at a brisk eight miles 
an hour." 

Writing later ( oa 
January 1 5 ) from 
Potgieter's D r i f t, 
Mr. Burleigh has an
other good word for 
the steam sappers. 

Describing t h e  
crossing of Blaauwk
ran's Drift by Sir 
C harles Warren's D i
vision, he says : 

"It  was a pro
longed and desperate 
scramble to get the 
men and about 400 
wagons and nonde
script vehicles down 
the steep, slippery 
bank, through the 
waist - deep stream 
and up the sticky op
posite siopes. 'l'hree 
ox-wagons were run 
down into the river 
and converted into 
bridge piers, planks 
being laid where
on part of the infan
try were able to pass 
over dry shod, but 
the planks and foot
ing were insecure in 
places, and it came 
to be like walking 
the greasy pole at 
Ramsgate Aquatic 
Sports,  for num bers 
of Tommies went 
hurriedly into the water in the most diverse and 
eccentric manner, to the surprise of lots of people. 
The much-laughed-at score of Aldershot traction en· 
gines did not stick and flounder in the mud,  but lumb
ered about, d Oing duty with comparative ease and 
considerable regularity. Their flanged grips upon the 
wheels gave them a sure bite of the ground, which in 
one or two places they churned up rather deeply. 

"A by no means overloaded ox-wagon stuck iIi the 
middle of Blaauwkran's Drift close to Frere Station. 
E ighty oxen were tried, and were unable to move the 
wagon an inch. It  seemed as if the whole column 
must wait until the vehicle was carted off. A trac
tion engine was requisitioned to try its powers ; the 
enormous span of cattle were taken away, and a steel 
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hawser was passed from the engine and made fast to 
the disselloom. Then steam was turned on, and with 
snort and a hiss the steamer walked away with the 
wagon, conveying it some distance to a high, dry part 
of  the roadway." 

The military ox-wagon travels at a maximum speed 
of three miles an h01H and 15 miles a day. The trac-

Engines Crossing a South African River. 

tion engine, while capable of hauling from 30 to 4 0  
tons, w i l l  travel with ease 35 miles in the course o f  
t h e  d:lY. 

Mention may here be made of the armored rood 
train, specially manufactured for the War Office by 
Messrs. John Fowler & Co. , of Leeds. The engine of 
this train was completely armor-plated with half-inch 
n ickel-steel plates, and the trucks designed to carry 
howitzers or 4 .7-inch guns were also armor-plated 
with armor guaranteed to be Mauser bullet-proof at 
100 yards. Probably aU military traction engines will  
in the future be armor-plated. 

When Col .  Crompton, who commanded the corps, 
was organizing his equipment, he realized that it 
must be entirely independent of railways,  and that 

APRIL I I , 1 903. 
motors must therefore be employed. Having had a 
good deal of experience with the steam horse while 
in India, he was able to design some traction engines 
especially suited for a campaign in South Africa. 
They weighed only eight tons, and consumed about 
28 pounds of water an hour for every electrical horse 
power developed. Whenever Lord Roberts wanted to 

put the 6-inch guns 
into a position which 
was difficult, he al· 
ways sent for the 
traction engines. One 
of Crompton's tasks 
was the management 
of a line of steam 
traction b e t  w e e  11 
Pretoria and Rust
e n  b u r  g. I n the 
course of a week it 
would take about 130 
tOllS of food for two 
columns 20 or 30  
miles  west of Pre
toria, Thirty tons 
of this amount were 
food for men, and 
100 tons were for 
horses and mules ; 
and if the columns 
had been supplied 
with self - propelled 
vehicles, the weight 
could have been cut 
down to about seven 
or eight tons of fuel 
in place of the 1 0 0  
tons of forage. 

Col. C r o m  p t o n  
says : 

"On the 24th of 
July, a 6·inch quick
firing gun, weighing 
with its carriage 1 2 V:!  
tons, was hauled to 
the top of Quagga 
Kop, seven miles to 
the west of Pre
toria, and 1 ,300 feet 

above it ; the average slope up which the gun was 
hauled was 1 in 10, but there were parts of it  which 
were steeper. 

"On the 1st of August a similar gun was hauled 
up a slope averaging 1 in 6 ,  and in some places more 
than 1 in 5, to a redoubt on the top of this hill,  
about five miles east of the town. A few days later 
two large traction engines belonging to the director 
of steam transport were also put under our charge, 
under the officers of the Electrical Engineers, and 
with these and the other three engines, making five 
traction engines, a regular daily service was organized, 
and stores of every character were transported to 
various points, chiefly to the westward of Pretoria, 
the longest run being to Commando Nek, 26 miles 

('..01. Templer at the Cape Inspecting the Engines Sent from England. 

Fowler Traction Engine Sent to South A1i1ca. Howitzer In an Armored Wagon. 

THE AUTOMOBILE IN WARFARE. 
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STEVENS-DURYEA 

Our car has established a record second to Done, and all 
intendmg purchasers should look into its merits before 
placing their order. We have demonstrated that for 

Speed, Reliability, Hill;climbing 
it has no superior in its class. It is equipped with a 
powerful seven-horse two-cylinder opposed motor of the 
four-cycle type, and has three speeds and reverse, all 
operated by the same lever. It also • . . • 

.. STARTS FROM THE- SEAT , 
Price .t fKtory,  Iru:lud. $1 '100 00 folt Full Equipment . • • ...:1 • 

J .  S T E V E N S  A R M S  til T O O L  C O M P A N Y  
No. 925 Mai n Street 

CHICOPEE PALLS MASSACHUSETTS 

WHAT more exquisite enjoyment than the music you can produce . 
from your own piano-; f Y(1U lwv� aI! A .t.erlus? Ever since 1897 

this most remarkable instrument has brought unbounded pleasure to 
thousands of persons to whom music in the home was a rarity. Now, 
with the aid of an Angelus, yon can play on your own piano anything 
you like-the dear old songs, the popular music of the day or the classical 
compositions. Any or all of these are within your scope, and you do 
not need to know one note of music from another, for the Angelus reads 
the notes and strikes the proper keys for you. 

I Th"e expression devices are so very ingenious and completE" .that you can �btain 
effects equal to the best pianists�the del icate shading. the phrasmg. the ,:,ccenbn!\: of 
notes or chordS, the snstaining or emphasizing of the theme or melody ,!"hlle subdumg 
the accompaniment. The sweet.toned reeds in the style 66 are a mostdehghtful fe.a!ure. 
With these yon can enhanc" to a marked deg.ee the beauty of many compos.t1ons. 

We put tho question df"lllght t. yOU-Why don't you buy an Angelas and make 
your plano worth something to you 811 a mlUleal instrument ? Price only $250.00 

OUR HANDSOME NEW BOOKLET WILL BE SENT UPON Apl'LICATION 
Ba.1thnore, JUE'!g k Co. I J),env..,r, Knl2:bt.-Locb Piano Co. I New Yori, John Wanamaker. 
Borton, C. C. Hsrvty .& Co, i1ah'eston, Thorn» Goggan & BT(!. Omaha, A . . HOfI,p-� Company. 
Chlc:ago. Gel', P. Bent. KanMW:i Clty,Carl Hottm,;n Mwdc Co. Phlladelpbul.j John WRn�aker. 
Cincinnati, The W. C. Woodm.aMee Los An�l0e51 The Bartlett; Music Co. l"Hl'$buTg� S. Hamilton. 
Clev�:�d.CJ.' T. W �lInk k SODS' t ,��:,nil(kI!:tW:Oj�rh� 'rr��O. Piano �� IFr��� t.�Jn�: Clay & co. 

Pilwo Ca. - House. WlLfJhingt.on, J1H!lg &. Co. 

and other locm ogemf.e8 throug1wut the count", 
1. HERBERT MARCHALL. Regent House, Regent Street, !,ondan, 

THE WILC<8X & WHITE CO. ���lg��ac3:;��:s. A. 

. .. '" � -... ,.,"', � , � ..-. . . '""" . � 

Above ia shown the 1903 Stanhope "B" (Steam), 
a desirable touring car. 

IMPROVEMENTS: 
Enlarged " Boiler. Indestructible Water Gauge. '0 H. P. 

Engine, encased and using superheated steam. Four 
Band Brakes. Victor Steam Pumps. 

WR.ITE FOR. FULL DETAILS. 

We also manufacture Gasoline Cars. 
Our New Gasoline Locomobile is 

"Easily the best-built car in America. H 

THE �ocomohile COo'S EXECUTIVE 
HEADQUARTERS REMOVED TO FACTORY 

BRIDGEPORT, CONN. 
BRANCHES : 

76th St. & Broadway, New York 249 N. Broad St., Philadelphia 
J3 Berkeley St., Boston 1354 Michigan Ave., Chicago 

39 SuNa Place, S. Kensington, London 

Ie NothilJg so Rare as Resting on Ab." 

ohe N .Y. Yacht Club 
Entire. fleet of 25-footers, designed by Mr. CHARLES 
F. HERRESH OFF. f8 Broadway, New York Qty, 
and now under construction by The Holmes Ship. 
building Company, West Mystic, Conn. , will be 
�uippecl throughout with 

Pneumatic Cushions 

Pneulna.tics have all the �ualification� of 
" every other kmd of CushIon 

or Mattress, with many additional recommenclations of 
their own 

EVERY 
CUSlllON 
A LIFE
PRESERVER 

PEERLI3SS 

EVERY 
MATTRESS 
A 
LlPE-RAFI' 

�We own and control every practical patented device for 
" staying" Pneumatic Goods. Any other that is offered 
you is either an infringement on our " stay," or a crude 
ron makesh.ift. 

PNEUMATI C MATTRESS ®. CUSH I ON CO. 
B ®. .... SOUTH STREET. NEW YORH. CITY 
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distant, where a depot was formed for flying columns. 
The service on this road lasted for many weeks, in 
fact,  up to the time 'the corps started for England, 
and was carried out without any mishap or loss, al· 
though during the whale of the time the line was 
threatened by the Boers, and sniping frequently went 
on, but no one of the corps was hit.  A new system of 
escorts was adopted ; sufficient men to form two or 
more escorts being put under the command of the 
officers of the corps an d encamped with the carps. 
The engines did twice whatever the Boers did,  and 
twice whatever the English sailors did ."  

The lesson of the war as regarded automobilism 
was a very striking one. It  was this-the ' whole of 
the Transvaal was one mass of dead animals .  It  was 
impossible to feed them. They died by hundreds of 
starvation. The great outbreak of enteric fever was 
no doubt caused by the mass of dead and dying ani
mals. But there was not a dead or stinking traction 
engine in the whole of South Africa. While manag
ing a line of steam traction from Pretoria to Rusten
burg, Col.  Crompton took about 130 tons of food per 
week for two columns 20 o r  30  miles west of Pretoria, 
Thirty tons of that amount was food for men and 
100 tons was for horses and mules. Had it been 
possible to supply self-propelled vehicles to the col
umns, the weight could have been cut to about seven 
or eight tons of fuel in place of the 100 tons of 
forage. All the heavier things, such as guns ,  wagons.  
engineers' parl{, etc. ,  have been and can be trans
ported most successfully by self-propelled machines, 
either steam or oil .  There is  a much more difficult 
question, and that i s  to do something to relieve the 
English cavalryman and mounted infantryman of the 
huge weight the horses have to carry. Col . Crompton 
wishes to introduce into the service some light vehicle 
that could accompany the cavalry and mounted in
fantry, and carry part of the weight which killed the 
horses and destroyed the mobility of the British army. 
He sees no difficulty in producing a 25-hundredweight 
engine to carry its two tons of load, to follow the 
mounted troops in all places where wheeled carriages 
could go. As an instance of  what traction engines 
had done in South Africa, Col. Crompton stated that 
he had seen engines take a 1 0-ton gun up a gradient 
of 1 in 5. 

• •  I • 
THE CADILLAC GASOLINE RUNABOUT. 

The gasoline machine illustrated on this page is  a 
moderate'priced car recently placed on the market . 

CYLINDER OF MOTOR. SHOWING ME THOD OF CLAMPING 

ON COPPER WATER JACKET. 

and having a number of original features worthy of 
description. All parts are made interchangeable as 
far as possible, and the body i s  entirely separate from 
the chassis, from which it  can be quickly removed by 
withdrawing six bolts . 

Scientific America.n 

The chassis is planned after the standard pattern 
of American runabout. A 5 x 5-inch horizontal motor 
i s  mounted on an angle-iron frame and is  connecteJ to 
the rear axle by a chain. The planetary gears for the 
slow speed and reverse, as well as the fast speed 
clutch, are carried on the motor shaft outside of the 

MECHANISM OF CAR VIEWED FROM THE REAR. 

driving sprocket, and thi s  shaft is made sufficiently 
heavy so that a third bearing on the end beyond the 
gears is not required. The slow-speed and reverse 
gears are thrown in by the usual band brakes, while 
the fast speed clutch o f  the friction disk type i s  oper
ated by a long lever seen at the side of the seat. 

The motor crank case and cylinder are two separate 
castings, bolted together as shown. A copper water 
jacket is  clamped i n  place between the clamping ring 
and flange, M, on the cylinder, and flanges, N, on the 
cylinder end and the valve chamber, which is screwed 
tightly against the end of the cylinder on a large stee l 
pipe nipple. The two pet cocks shown '. connect with 
the cylinder and water jacket respectively. The inlet 
and exhaust valves, I and J, can be seen in the valve 
chamber in the sectional view of the motor, as well  
as the method of clamping the water jacket i n  place. 
The clamp, S, holds in place a plate carrying two mica 
spark plugs . The spark jumps from one to the other, 
and as both are insulated, the chances of short-ci rcuit
ing are small. The inlet valve is operated mechani
cally, and the amount it  opens is controlled by an ec
centric-operated rod, E, curved at its end to pass be
tween a roller on the- end of the valve-opening arm, A, 
and a movable roller beneath it .  The end of E is tap
ered on its lower side, which slides on the movable 
roller, and by sliding thi s  roller forward so as to make 
more of the tapered part of E ride upon it,  the upper 
surface of E and the roller arm A are raised higher, 
thus opening the valve wider. A handle an the steer
ing wheel controls the movement of the lower roller 
and hence the opening of the valve. The motor is con
trolled almost entirely by this ingenious throttle ar
rangement. 

The carbu reter. seen at C, is  of the float feed, atom
izer type, The neeule valve button for setting the 
mixture projects from the carbureter top. A wire 
gauze cone on a suction-l i fted valve that fits in the 
spraying nozzle, breaks up the gasoline and tends to 
vaporize it.  Wire gauze is also placed in the opening of 

A 6 H. P. CADILLAC RUNABOUT .  

APRIL I I , 1903. 
the air-suction pipe below the carbureter. The spark 
coil is  located in a box, H, behind the carbureter. HE 
two secondary wires can be seen connected to the two 
spark plugs, as well as a heavy primary wire extending 
to the circuit breaker on the motor. 0 is  the cylinder 
oil-cup ; G the gasoline tank ; and F the exhaust pipe 
leading into the muffler, F'. 

The water is circulated through the cooling coils by 
a centrifugal pump. It passes from the water jacket 
of the motor through pipe, U, while pipe, W, connecting 
with the water tank, conveys water to the system to 
replace any that evaporates. The water in the tank is 
always kept cool and forms no part of the ci rculatory 
system, being used merely as an extra supply. 

The crank shaft boxes of the motor can be slipped out 
and new ones put in without taking the whole engine 
apart. This can be accomplished very simply by remov
ing four nuts and taking two - caps off the crank case, 
thus enabling one to get at the boxes, which are each 
in two halves. The crank shaft is  a one-piece forg
i n g, much larger and more slibstantial than is ordi
narily used with the size motor employed. 

The car is  strongly built throughout. Ball bearings 
are used on the front whee'l.s and rear axle, and the 
latter is strongly braced about the differential.  

The tonneau body can be easily attached and fastened 
ill place by twa bolts, thus increasing the carrying 
capacity of the machine to four people, at a moment's 
notice. 

.' . . .  

AUTOMOBILE AIR CUSHIONS. 

Air cushions are now manufactured which are 
calculated to add as much to the comfort of the indio 
vidual as pneumatic tires have to the smooth running 
of the machine. The cushions shown in the illustra
tion are made of cotton duck coated with rubber suffi
ciently thick to make the fabric air-tight. Stays are 
placed on the inside at regular intervals for the pu r· 
pose of holding the cushion in proper shape when 
i n fl ated. The cushions have outer coverings of cordu-

AIR CUSHION FOR AUTOMOBILES. 

roy, leather, duck, etc . ,  according to fancy. Their 
backs, sides, and seats are smooth and have no ridges 
or buttons to render them uncomfortable .  Having no 
hollows, they do not hold the dust, and being made 
of rubber, are proof against dampness. 

ENGINE AND MECHAN ISM OF CADILLAC CAB. 
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G R O UT ST EA M CA RS 
We Use Steam, as it Has Proven Reliable, Simple in Operation, No Noise, No Vibration, No Odor. '.to Cranks to 

Turn, No Danger, Boiler Can't Burn. Railroads Use Steam, Ocean Liners Use Steam, Manufactu: ers Use Steam 

\N H V ? 
Because it is Reliable �ecords .... 

Hili Climbing, Nelson Hili, 
First Prize, 81 competitors. 

Long Island Consumption 
Test, least fuel used, First 
Prize 

New York-Southport 100-
mile run, no stop, First 
Prize 

Philadelphia Show, Con
!5truction Bronze Medal, 
First Prize 

�ecords .... 
soo -mlle Run, New York to 
Boston and Return, Three 
Flrst·c1ass Certificates and 
Oold Medal, First Prize 

England, Dashwood Hill, a 
6� H. P. Grout beat every 
car on the hill with a rear 
tire badly punctured 

Welbeck Speed Trials, the 
Orout (lid a kilometer in I 
minute 20.4 seconds 

Grand Tonneau 

I mm  CATALOC U E  READY 
1 00  M I LES WITH OUT A STOP 

Frenchie Runnerbout 
Boiler in front, engine horizontal, side drive, 

wheel throttle, down draft, a hill cUmber and very speedy 

GROUT BROS., 'til 'til Orange, Mass., U. S • .II. 
• • • •  Special built work to order, sucn as 

Trucks, Busses, Light Deliveries 

Drop front 
Only drop seat car built en,abling . operator 

to see over passengers' heads. Drop seat patented 

m 
ARTH U R L. BAN KER,  Pres. . GEO. A. BANKER, Treas. I Banktr Brotbtrs �ompany J O N ES - COR.B IN 

The Largest Automobile Dealers Gasoline Ca..r 
in the United States 

New York Philadelphia Pittsburgh 
" WE SELL NO EXPERIMENTS " 

Our cu stomers have the benefit of our years of experience in the 
bicycle field, which has enabled us to go into au tomobiles " on the 
ground floor," and our reputation will not permit us to recommend 
a car that does not come up to our high standard. 

\Ve are the exclusive agents for the following : 
P E E R L.,ESS, 2 a n d  4 Cyl i nder, C aso l i ne, 20 to 40 Horse Power 

A U T'OCA R ,  2 Cy l i nder, C asol i ne, " I ts a M a rvel " 
P I E RC E ,  I a n d  2 Cy l i nder (The Stren u o u s) ,  C aso l i ne . 

O R I E N T ,  R u n a bo u t  a n d  B u ckboard , C asol i ne, " M u c h  for L i ttle " 
K N O X, W aterless, C asol i n e  

N O R T H E R N ,  " T he Rel i a ble K i n d , "  C asol i ne 
ST. LO U I S, " R igs t h at R u n , "  C aso l i n e  

W H I T E ,  " Th at Wond erfu l Stea mer," Steam 
WAV E R LEY, " T h e  Po pu l a r  E l ectric," E lectric 

Our three stations are the most completelv equipped and thor
oughly up-to. date in the country. and we are taking thorough care of 
all our custom ers' wants from a gallon of gasoline to a $6,000 Peerless 
car. Cannot �'e do business with Y O U ? 

N EW Y O R K  P H I LA D E L P H I A  P I TTSB U R C H  
1 43 West 38th St. 629-633 N. B road St. B a u m &. Beatty Sts., E. E .  

HAS MANY NEW AND ESSENTIAL FEATURES 

Wheel Base, 6 ft. 6 In. ; Wood Wheels ; 
,Cone Clutch ; Sliding Oear. Transmis
sion , 3 Speeds Forward and Reverse, 
1 st, 1 2  mlles ; 2d , 20 miles ; 3d, 3S miles. 

D I R ECT d rive on high speed. Self-locking steering device. 
M e rcedes cooling system .  Double chain drive. D ouble

acting brakes on rear wheel and driving shaft . Capacity in 
cylinder oil, gasoline and water for 200 miles. Lubrication 
system can be operated from the seat. Genuine Imported 
De Dion Bouton m otor. Individual seats. 

Ru nabout, 8 H. P. , weight 750 I bs. Price, $1 ,000 
Tonneau, 9 "  " 1 ,000 " " 1 ,500 

JONES·CORBIN CO. 
Ma.in Office 304 N. Broa.d St., PHILADELPHIA, PA. 

SEND FOR 1 903 CATALOGUE 
Compare this car with the expensive foreign car!'>. Is the extra outlay warranted ? 
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A NOVEL SNOW OCOMOTIVE. 

The accompanying illustr� ons show the general 
appearance and details of a 20u orse power snow loco
motive invented by Mr. Georg( Glover, of Chicago, 
I l l . ,  and used with success by IT n. R. A. Alger for 
hauling logs in his Michigan pine:ies . 

The mechanism is plainly to be seE: in one illustra
tion, the boiler being situated at the -ear end of the 
frame and the engine at the forward '1d , while the 
driving drum, heated by the ex-
haust for melting the snow, and 
thus at the same time acting as a 
condenser, is located in the middle.  

Scientific AlDerican 

nected to the drum frame, throw any amount of 
weight up to 1 2  tons additional onto the driving drum. 
As shown in the illustration, this handle is at the end 
of the rod extending from the three-way valve, which 
is at the top of the cylinder or nigger. 

The steering apparatus is operated by hydraulic 
power. 

The locomotive runs as readily one way as another, 
the pilot or steersman simply going to the other end, 
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hauling the three sleds shown, with a total load on 
them ot lOU tons. But 18 pounds of steam is required 
to operate the 10Cor.lotive on a well-beaten track ; and, 
as the working pressure is 160 pounds, there is great 
reserve power for emergencies and adverse conditions. 
Experiments have shown that, on a smooth ice track, 
the locomotive can haul a 1 50-ton train at 6 miles an 
hour. 

The development of the automobile boiler has made 
it possible for these machines to 
be built at least 8 tons lighter than 
formerly, as a battery of three or 
four small boilers, which will be 
nearly six tons lighter, and yet will 
carry 300 pounds of steam or more, 
will make an engine of less than 
half the weight give sufficient 
power, while all owing of a l ighter 
construction of the frame which 
carries this monstrouE weight. The 
lighter WE'ight will also enable a 
machine to work on ground that 
is no harder than necessary for a 
heavy team to travel over, as well 
as to haul loads across lakes on 
the ice, where it will be of great ad
vantage. The development of the 
four-cylinder hydro-carbon engine 
will also reduce the weight question 
in this machine. 

The engine has two h orizo'ntal 
cylinders, and is placed between 
two long steel beams forming the 
stringers of the frame. All that 
can be seen of it  is the steam 
chests, rock bar, reverse lever, end 
of the crank shaft, etc. The two 
steam pipes, rising from the steam 
chests, unite below the throttle 
valve, and the single pipe formed, 
reaching to a sufficient height to 
pass over the water tank, runs back 
to the boiler, where it enters the 
top of the dome. The exhaust pipe 
runs to the driving axle of the 
traction wheel , or drum, to carry 
steam into the drum to keep it hot. 
I t  also rises, like the live steam 
pipe, sufficiently high to pass over 
the water tank and enter the smoke 
stack on top of the boiler. SNOW LOCOMOTIVE HAULING A LOGGING TRAIN IN GEN. ALGER'S PINERIES. 

The driving .wheel for automo
biles for freighting or passenger 
purposes is a modification of the 
Glover snow traction drum. The 
face of the wheel is semi-toothed The exhaust pipe is equipped 

with valves, so that the entire steam may be exhausted 
into , the driving drum, or all  niay be exhausted into 
the smoke stack, o r  a part into each, and a part into 
the atmosphere, through the pipe passing through the 
roof. This gives the engineer complete control ' of the 
exhaust and its distribution. 

Next comes the water tank, supported on a steel 
frame at each end, and bound down by guy rods which 
pass over it. Its capacity is about 1,000 gallons. The 
water, however, is carried to a great extent in the 
driving drum and then forced back into the water 
tank, to be again fed to the boiler. A 6 x 4 x 6 duplex 
feed-water pump is used for this purpose. This is 
situated on the other side of the boiler from that seen 
in our illustration, and the horizontal pipe seen in 
front of the driving drum connects the water tank 
with it. The pump has a capacity of 100 gallons per 
minute, and is used for filling the tank with water 
drawn through a 2 lj�-inch hose from a brook or other 
available source. 

The driving drum is shown in the photograph in a 
false pOSition for 

so that he is at the front end of the machine no matter 
in which direction it is going. He transmits signals 
to the engineer by means of a small steam whistle 
beside the latter. A third man-a fireman-is required 
to keep up steam. 

Tht. boiler, which is of the vertical type, 72 inches 
in �r by 8 feet high, has a heating surface 
of 700 square feet. A specially constructed and at
tached dome is placed on top of the boiler, having five 
connections, and taking steam at five different points 
on top of it. This prevents drawing water, and also 
permits carrying the water very high, besides super
heating the steam, as the dome is really in the hottest 
part of the fire, being encased in the smoke stack as 
shown. The dimensions of the dome are 20 inches by 
30  inches. The bob sleds go under the oak bolster, 
which is under the boiler at the hind end and under 
the engine at the front end. A foot of snow is not 
much of an impediment to the machine, and it will 
travel through two and a half feet at about a walk� 

ing gate. After having been over the road a few 

or semi-cupped for traveling through sand or soft 
roads, and has a solid rubber tire on each outer 
edge, which acts as a flange to hold the sand from 
squeezing out under the wheel. On p avement or good 
roads, these tires do the driving, and the semi-cup
shaped face of the wheel between the solid tires does 
not come within an inch or so of the ground or pave· 
ment. The Gl_r Ilriving wheel, as applied to the 
automobile, is said to save a great waste of power, 
especiall y  on bad roads and up hills, while it does 
away with the compensating gears on the hind axle, 
thus permitting of the use of a solid axle. The rear 
wheels run loose on their axles, the same as the front 
wheels, and the fifth, or traction wheel, is placed in the 
center of the machine directly under the body. 

• • • • • 
Manufacture of qu artz Gla8 .. I n  (;ermany. 

Under the heading "A New German Industry," Ger
man papers state that the manufacture of quartz glass 
is rapidly developing. 

Quartz glass consists essentially of melted quartz, 
which is made 
into tubes and 
other articles. It 
is perfectly trans
lucent. The ini
tial experiments 
in the manufact-
ure of the new 
glass were made 
in England,  but a 
firm at Hanau, a 
few miles from 
Frankfort, w a s  
the first to place 
quartz glass ap
paratus upon the 
market. 

convenience i n 
loading and un
loading the loco 
motive for trans
portation by rail. 
The work,.ing po
sition of the drum 
and its frame is 
shown in dotted 
lines. A 1 2-tooth 
steel pinion on 
th'e crank shaft 
drives the 4&-tooth 
gear on the hinge
pin shaft, which 
is 5 inches in 
d i a m e t e r  a n d  
forms the hinge 
of the driving 
drum's f r a m  e , 
t h u s permitting 
the drum to fol
low the inequali
ties of the road. 
On this shaft a 
pair of 1 4-tooth 
pinions drive 44-
tooth intermedi
ate gears, which 
t r a n s m i t  t h e  
power to 68-tooth 
g�ars on each 
end of the trac
t i o n  w h e e l  o r  
drum. SNOW LOCOMOTIVE WITH HOUSING REMOVED TO SHOW THE OPERATIVE MECHANISM. 

The manufact
ure of quartz glass 
is yet in its in
fancy, but has al
r e a d y  s h o w n  
symptoms of vig
o r o  u s growth. 
While two years 
ago England led 
in its product ion, 
she has since been 
relegated to sec
ond place by Ger
many. Everyl)ody 
who knows the 
p r o p e r t i f� s  o f  
quartz gla'ss ad
mits that it will 
soon replhce ordi
nary g ass for The steam nig-

ger ( the cylinder seen at the 
is used to throw the weight 
tire machinery and frame on 

left of the boiler ) ,  
of nearly the en
the traction drum 

when bad roads or snow drifts are encountered, 
and also, when going up hill with a heavy train. 
The handle of the rod controlling the three-way valve, 
which operates the nigger, is immediately above the 
head of the engineer, where he can reach it instantly ,  
and, by depressing t h e  piston which is directly con-

times, it has a road-bed, of packed ice, and then a speed 
up to 12 miles an hour may be used with safety, as 
the runners are running in ice grooves and will almost 
keep the track themselves, without the steersman's at
tention. 

There are two speeds operated by clutches, and ob
tained by a small pinion at one end of thr �:mgine 
shaft and a larger one at t.he other end.  

The locomotive weighs 3 0  tons, yet  it is capable o f  

many uses. It is only a comparatively s',lort time 
since German manufacturers revolutionized the manu
facture of optical glasses and obtained a monopoly of 
this important industry, and there is 'ceason to be
lieve that this will be repeated with qup,rtz glass. 

If  quartz glass can be produced at a moderate price 
-an d this seems to be quite possibl e where electric 
force can be cheaply obtained frorr, water power-it 
will no doubt be largely employ-el' . . 
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S M OOTH RU N N I N G AUTOM O B ILES GAS E lS GINES LAUNCHES 
A N D  M O N OG RAM O I L S  SPE���lED 

WRITE FOR CATALOG A R E  SYN O N Y M O U S  
COLU M B IA LU B R I CANTS C O M P A N Y  O F  N EW YOR K  

1 1 6 B R OAD ST R E E T ,  N EW YO R K  C I TY 

When touring you will find different grades of " MONOGRAM On, " 
at all " Blue Book " Stations. 

S 'f  2 5 . 0 0  

I F you are seeking for pleasure, 
if you wish to save time in 

travel, if you want a racing ma
chine or a hill climber, there is 
only one machine that will fill 
yonr requir�ments, and that is the 

Marsh Motor (yde 
The Marsh is fitted with actual three horse power motor, has a guaranteed 
speed of forty miles an hour ; when fitted with large pulley for racing 
easily attains a speed of sixty miles an hour and is warranted for one year. 
Agents wanted to handle the Marsh Motor Cycle, the best selling machine 
in the world. Write for circular and full information 

3 ACTUAL H O R S E  POW E R  

Motor Cycle Mfg. Co. Brockton. MaB. 

Westinghouse Vehicle Motors 
and Automobile Charging Apparatus 

Write for Circulars 1 05 9  and 1 06 1  giving particulars 

Westinghouse Electric & Mfg. Co. 
Sales Offices In all Large Cities Pittsburg, Pa. 

No More Tire 
Troubles 

Absolute Certainty of Trans
portation 

WEAR DOW N TO THE CORE 

"BE·NO�CA" Elastic Tires 
Truss Construction 

STANDARD ANTI-FRICTION EQUIPMENT COMPANY 
SEND FOR BOOKI,E r. DO B roadway, N EW YOR K  ------------------------------------------

a O E S '  � R. EN" c:a:: :m S 

CO ES W R E N C H  CO. 

Never Leak Never Rust 
Never 51 nk Cost Less 
Live Longer 

Need No Boathouse Light as Wood 
Our bOats are made of �1l0 �alvanlzed sheet 

-

tt,::'mo:�nfn n:t';.<'p'! �y P;n��:8c l'll'.f':;�:� 
These lapped joints runnln .. from stem to stem 
give a tremendous strenlZth and are like steel 
Ilirders encircliDIl the boa�. Our boats have 50 
per cent. Jlreater huoyancy than wooden boats : 
propel w ith one-third lesp power ; most gracefu1 
in design ; never rust in fresh or salt water j are 
painted with silver Pegamoid. the material 
adopted by the Government for palntl1lll our 
new steel navy. All our boats are IItted with 
air chambers. 

OUR STEEL LAUNCHES, 
16, 18, 21 and 25 ft., complete, $141i to '7'00. 

MICHIGAN STEEL BOAT CO .. 1 269 Jefferson Ave.,  Detroit, Mich. 

At Any Good Hardware House 

• • • STANDARD FOR 60 YEARS • • • 

WRITE 

Box B, Station B, WORCESTER MASS.  

S75<>.� 

CRESTMOBI LE 
A Combination Worthy of 1904 

Air cooler motor ; shaft drive ; machinery on 
frame ; no vibration ; strong frame ; 

light weight ; beautiful finish ; 
little noise. 

T H B  S I M P L B S T  C A �  n A D B. 
OTHER ATTRACTIVE MODELS £T 

$500 and $550 
'Write ffYT' catalog. 
C R EST M FN C. COM PA N Y  

CAMBRIDC E ,  M ASS. , U .  S .  A. 

A PATENT GIVES you an exclusive right to your 
invention for a term of seventeen years. You can 
sell, lease, mortgage it, assign portions of it, and 

grant licenses to manufacture under it. Our Patent 
system is responsible for much of our industrial progress 
and our success in competing in the markets of the world. 
The value of a successful Patent is in no degree commen
surate with the almost nominal cost of obtaining it. In 
order to obtain a Patent it is necessary to employ a Patent 
Attorney to prepare the specifications and draw the claims. 
This is a special branch of the legal profession which can 
only be conducted successfully by experts. For nearly 
sixty years we have acted as solicitors for thousands of 
clients in all parts of the world. Our vast experience en
ables us to prepare and prosecute Patent cases and Trade 
Marks at a minimum of expense. Our work is of one 
quality and the rates are the same to rich and poor. Our 
unbiased opinion freely given. We are happy to consult 
with you in person or by letter as to the probable patent
ability of your invention. 

Hand Book on Patents, Trade Marks, Etc. ,  Sent Free on Application. 
MUN N  ®. CO • •  Solicitors 'if Pa.tents. 

Branch Office, Main Office, 
625 F Street, Washington, D. C. 361 BROADWAY, NEW YORK. 

Splitdorf Coils 
Ask the Record 

Breakers 
At Datona, Fla., 

About Them 
c. F. S P L I T DO R F , 7-27 Vandewater Street, NEW Y O RK 

The Auto-Switch An Automatic Battery Out  Out 

for Gas or  Gasolene Engines 

Price -$5.00 

75he instant snfficient current is generated to spark the Engine, the 

full force of the Magneto (or Dynamo) is automatically 

turned to sparking Engine, at same instant the Battery is cut out, thus 

all danger of short-circuited Battery, or necessity of throwing over by 

hand is eliminated. Operates perfectly whether engine is used in auto

mobiles, launches or for stationary purposes, and Boon saves its cost in 

battery saved. A cheap battery may be employed to start engine and 

lasts a long time as it is not in use much. Ask your dealer for an 

Auto-Switch or we will send on receipt of price to any address, charges 

prepaid. Discount to dealers. 

�,.,.,.,.,.,.,.,.,.,� 

A uew way to attach a check, receipt or memoranda to a letter or 
paper is with our NEW PAPER PUNCH. No extra expense for material 
for temporary fastening together several thicknesses of paper, and it 
soon pays for itself by saving clips, pins, etc. Always ready for use and 

quick in operating. Ask the stationer for it, or send One Dollar to the 

Bole manufactnrers for one . 

AUTO-DEVICE 

MANUFACTURING CO. 
7 9  DE ARBORN ST. C HICAGO, U. S. A. Temporary Paper Punch 

Price $ 1 . 00 Express paid 

STREN GTH 
That's what you should look 

for above all else when you buy 
an Automobile-strength in the 
frame, strength in the engine, 

strength in the gear, strength in the brake, 
strength in the body. 

RAMBLER TOURING 
CARS 

are built to stand up and run perfectly under all conditions-and they do it. 
Every bar, bolt, screw and nut is designed primarily for the strength it will 
give the rig-that's  one reason why RAMBLER construction is the acme 
of simplicity and strength. 

Write for Our Handsome Dlustrated Catalogue giving more incJilputab1e 
reasons why you should buy a RAMBLER. 

THOS. B. JEFFERY & CO., Kenosha, Wis., u. S. A. 
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A NEW SPORT. 
BY DAY ALLEN WILLEY. 

The eastern cO'ast of Florida between Daytona and 
Ormonde includes a stretch of sand which is about 
thirty miles in length and remarkable for its smooth 
and hard surface. It  is so firm that it is utilized as a 
boulevard by horse vehicles of various kinds and by 
automO'biles,  bicycles, and what are locally termed 
"sand-sailers." During the winter season, when the 
resorts mentioned are largely patronized, nearly every 
variety of vehicle operated by steam o r  gasoline can 
be seen upon the beach. 
The photographs show a 
collection of the various 
automobiles which have 
been used here during the 
past winter. They include 
not only a break, but run
abouts of various kinds. 
In the picture are no less 
than seven different kinds 
of autos, including the 
motor bicycle. 

Scientific ADlerican 

may be expressed in several ways as fol lows : One 
pound raised one foot high in one minute ; one-half 
pound raised two feet high in one minute ; or two 
pounds raised one foot high in two minutes. It  mat
ters nO't which way we legitimately adjust these condi
tions . the power required 'in each case is  the same. 
One hundred foot-pounds, therefore, may be expressed 
as one hundred pounds raised one foot high in one 
minute, or one pound raised one hundred feet high in 
one minute, or one pound raised one fO'ot high in one 
one-hundredth of a minute. In each of these three 

APRIL I I, 1903 . 

writer has determined the power to' do work of a 
horse on several occasions, by making him draw a 
loaded wagon up a steep hill ,  and timing him with a 
stop watch. In this case it is only necessary to know 
t.he weight of the horse and wagon, and the vertical 
�eight of the hill .  In  combination with the time, the 
weight raised and the altitude of the hill furnish all 
the data for the computatiO'n.  The fil .lreS of the 
writer in one case were 38 ,212 ,  and, in another case, 
29 ,390 foot-pound-minutes. Both of these figures were ob
tained by making a horse draw a l ightly loaded wagon 

at a high rate of speed, 

The "sand-sailers" con
sist of a framework spread 
on three bicycle wheels, to 
which is attached an ordi
nary sprit-sail .  The rear 
wheel is used to steer the 
"craft," and it can be oper
ated quite close to the 
wind, while in running be
fore the wind it frequently 
attains a very high speed. 
Some of the bicyclists who 
use the beach for a course 
have fitted up sails which 
are fastened to a mast at-

VARIOUS TYPES OF SELF-�ROPELLED VEHICLES USED ON THE BEACHES OF FLORIDA. 

and then a heavily loaded 
wagon, which of cO'urse 
was carried up at a corres
p 0 n d i n  g I y diminished 
speed. The mean of the 
two determinations was 
taken. It is of interest to 
mention the fact that the 
lighter of th€ two horses 
experimented with gave 
the highest number of 
foot· pounds . Similar ex
periments were also made 
upon different b i c y  c I e 
riders, weighing the ma
chine and rider, and tim
ing the ascent O'n a smooth 
hill with a stop watch in 
each case. The only im
portant p o i  n t i n t h e  
choosing of a hill ,  next to 
its smoothness, is,  that it 
shall be steep enough to 
prevent very fast riding, 
for in such a case the wind 
resistance would play an 

tached to the framework, and are used in coasting be
fore the wind. 

. , . �.----
THE AUTOMO BILE AND ITS HORSE POWER : A READY 

ME THOD OF DETERMINING THE LAT TER EXPERI· 
MENTALLY, 

BY PROF. N. MONROE HOPKINS, PH.D. 
The term "horse power," although in the most gen

eral use, and, since the development of the automobile, 
almost a household term, .is not generally understood 
or correctly interpreted by the average layman. In 
these days of rapid motor vehicle development on 
every side, it would appear that a true conception of 
this important and historic engineering unit should be 
fully grasped, especially by those owning and operat
ing the variO'us classes of machines. 

In order to properly appreciate the capabilities of a 
motor car when its horse pO'wer is given, and to clear
ly introduce the method of the writer for experiment
ally determining the horse power of any kind of motor
driven vehicle, a complete understanding of the simple 
mechanics O'f this unit should first be had. The 
method is  in accordance with well-known engineer
ing practice, but is  so simplified that it may be under· 
stood and applied by the 
non-technical reader. Horse 
power was originally based 
upon the assumption that 
a horse perfO'rms a certain 
definite amount of work 
in a given time. This 
old view, if  one stops to 
reflect for a moment, i s  
clearly incorrect, for there 
are horses and horses, 
and even with the same 
animal, changing condi
tions of energy and u seful
ness exist, depending upon 
many factors, so O'ur unit 
would be of a shifting na
ture, and for exact work 
totally valueless .  We must, 
therefore, i f  something of 
constant value is  essential,  
adopt some scientific 
standard, making this 
standard equal to the 
work which may be done 
by an average horse if  we 
wish. It  is of little con
sequence what we make 
our standard equal to, so 
long as it is of convenient size, and is above all un
changeable.  

The "foO't-pound-minute" has been chosen as the 
basis in America and England for determin ations of 
mechanical power, and the pO'wer to do work of a horse 
has been repeatedly measured by actual experiments in 
these terms. There is  nothing abstruse about the foot-
pound-minute. It  simply means the work done in 
raising a weight of one pound one foot high against 
gravity in one minute, and consequently involves thp. 
factors of mass, space, and time. A feot"pound-minute 

cases one hundred foot-pounds of work has been done. 
Now, having these units, it remains to see j ust what 

weight a horse can raise through a given height in a 
given time, and it will be noted what a vast difference 
exists in horses O'f different types. 

Boulton and Watt performed experiments with the 
strongest dray horses in London, and found that such 
animals could, when hauling at their utmost under the 
application of the whip, advance at the tate of 220 
feet per minute when attached by their collars to a 
rope running over a wheel lifting a weight of 1 5 0  
pounds. Here we have 1 5 0  pounds lifted thrO'ugh a 
vertical distance of 220  feet per minute, which is 
equivalent to 3 3 . 000 foot-pounds, as is readily seen by 
multiplying the factors together. As the horse is at
tached to the weight by a rope which simply has its 
direction changed by a pulley, the weight of course is 
lifted through a vertical distance against gravity, 
which is equal to the horizontal distance traveled by 
the horse. 

Although numerO'us other determinations were made 
with different classes of horses, giving of course very 
varying results, the figure 33 ,000 as found by Boulton 
and Watt has been adopted for all mechanical and en-

SAND· SAILING ON A FLORIDA BEACH. 

gineering calculations. As the figures by other ex
perimenters on different kinds of horses vary so, it is  
thought of interest in this  connection to give sO'me of 
the results. D'Aubuisson determined the work of a 
different class of horse in terms of foot-pound-minutes 
by the same method of raising a weight, and obtained 
16,440 foot-pounds. Desaguliers' determination gave 
44,000 foot-pounds, Smeaton's 22,000,  Tredgold's 27,-
500, and that of the present writer 38 ,212 .  It will now 
be seen how very loosely we would be measuring 
power to refer to a horse as a unit, or ' standard. The 

important part and vitiate t)1e determination, making 
the foO't-pound-minutes apparently too low. 

The writer has alsO' experimented with nearly every 
type of automobile, and has determined the horse 
power developed by various makes, and has in many 
instances found the power to be rated from ten to 
fifty per cent higher than it really· is. Now, accepting 
the figure 33,000,  which is the American and English 
standard, and having a smooth, steep hill of known 
altitude and a stop watch, we are in a pOSition to 
measure immediately with precisiO'n the horse power 
of any motor vehicle, The altitude of a hill in most 
towns and cities may be learned from the city or town 
engineer, or else it may be estimated or measured with 
a level and rod by the experimenter. By altitude of 
a hill, the height of the top above the base of course 
is meant, the length having nothing to do with the 
matter sO' long as this is not too great, for if  the hill 
is not steep enough, the automobile will climb so rapid
ly as to encounter vitiating wind resistances, and then 
the test would of course be an unfair one. 

The machine should be driven at full power and 
should have no flying start upon a level . It  i s  custom
ary to add abou t t.en per cent to the figure O'btained 

for . friction losses, if  we 
wish to determine the in
side power of the motor 
itself. There are other 
means for measuring the 
horse power of motors 
which would be far out of 
reach O'f the c>rdinary auto· 
mobilist, namely, the dyna
mometer test a n d  t h e  
Prony brake test. In addi
tion to these two general 
methods, there are a num
ber of special methods, 
each applicable to the 
specific type 0 f m o t  0 r, 
whether steam, gasoline, or 
electric.  The scheme as 
given herein is  a general 
one, by far the most sim
ple, and, fO'r steep smooth 
hills is  unrivaled in accu
racy. 

• • •  

Fatal Termi nation o f  tbe 

N i ce- L a  T u rbie . HIll

Climbing C o ntest . 

The annual hill-climbIng 
contest of the Automobile 

Club O'f France, which was held April 1 ,  at Nice, was 
brought to an abrupt end by a fatal accident met with 
by Count Zborowski.  The intrepid chauffeur attempted 
to round a sharp bend in the road while going 60 mil�s 
an hour, without slackening speed, with the result 
that his machine ran off the road into a cliff, dashing 
him head first against the rocks and killing him in
stantly. His companion, Baron Delasague, escaped 
death almost by a miracle. Mr. Zborowski was a 
wealthy American automobile enthusiast who raced 
last year in the Paris-Vienna contest. 
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Broderick & Bascom 
Rope Company, 

MANUFACTU�E�S OF 

Wire Rope and��� 
�==.Aerial Tramways. 

Main Office : 

805, SOT & 809 North Main Street 
ST. LOUIS, no. , u .  s. A. 

Branch Offices : 

33 South Street, NEW YORK, N. Y •• U. S. A. 
1132 Blake Street. DENVER, COL., U. S. A .  

Dasedau Tramway. Highest Tramway In the United States. Elevation, 1 3,500 feet. 
--------------------------------------------

8CHA PIROGRAPH is the latest up-tO-date multl.cOP1.ing device, the one, reproducinll 
vy" M AT I S  S C H A P I R O G R A P H 'lI-) ? 1 
O 

black pellwritten copieRl also purple from type-writer and penCIl" without printing ink or stencU. 
No press, no wash ing. 2u reduplications in a minute ; l imit. 1 aO facsimiles from one original. 

WESTON=MOTT CO. 
U T I CA ,  N .  Y. 

4> .. J)urable for years. Price for C omplete A pparatu s. cap-size. $8.00. Largest Manufacturers in the United States of 
� send t;t;: o�igi�t t�:� t:rs��b�:i������s

i
��

u
8

e
d��s�o f��� ��i:.rl.

du
If1�

a
�gli'g-:riO�

e
Wh!�!�:V�� A uto m o b i l e  W H E E L S 

Wood or Wire to purchase if found unsatisfactory. 
THE S. A. SCHAPIRO-GRAPH CO., 261) BROA DWA Y, NEW YORK. ----� A u to m o b i l e  A X L E S 

Complete, Front and Hear 

Auto m o b i le  R I M S  The Fastest Yachts in  the World 
BUILDER O F  STEAM YACHTS 

" Arrow,,�fil
es
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d pas .. "!enger lJOats with guaranteed speeds 

CHAS. D. MOSHER,  N o , 1 Broadway, New York. 

In all large cities. 
In Use by Thousands of Manufacturers and 

Shippers. 
A. J. B�ADLEY, General Sales Agent 

15he 
Y A L E  

12 h. p. Gasoline 

Touring Car 
Price $1.750.00 

"A car with the doubt 
and the ja r left out " 

;rwelve months in process of perfection, .I. - - the Yale Touring Car is simplicity 
reduced to a science. Selected for export 
purposes by English experts after they 
had examined thirty other types, as the 
safest, simpLest and most economIcal car 
made in Anlerica. Instantaneously re
sponslve ; starts and stops in a second ; 
not afraid of rough roads nor hard climbs. Do not think of buying until you have 
sent for Illustrated Catalogue. Address 

Mecbanical Department S 
KIrk Ma.nufa.cturtng 

'toledo, Ohio 

Good Staple as 
Flour. 

Sales now 
$20,000,000 year 

in this line. 
We have them 

all. beat: 
Exclusive Agency 

given. 
Life contract. 

Must carry stock $1 ,000 to $5,000. 
.Address 

Consol idated U nion Horse Shoe Co. 64  Sherman Street, C H I CAGO, ILL. 

THE RAYMOND 
BRAKE 

ADAPTED T O  ANY 
AUTO M O B I L E  
CONSTRUCTION 

It Is Sensitive, only 
needing enongh power to 
bring thE band to bear 
upon the brake-drunl. As 
the drum revolves, it tight
ens the band ; thns IT 
FURNISHES ITS OWN 
BRAKING FORCE. 

BRIDGEPORT, CONN . 

oIJe FOX 
Valveless 

101 Beekman Street; New York, U. S. A. 

Beware of Cold Rooms 
Chilly Spring days in 

poorly heated bed or 
living rooms are dan
gerous. The cold, Taw 
dampness of the air is 
banished from every 
room where you use a 

C I A N T  
H E AT E R  

It will heat a lOX 12 
room to 76 degrees in 
zero weather at almost 

no cost, Does not obscure 
the light but, rather im
improves it . . Can be at
tached to any gas jet or 
round wick oil lamp, in
creasing the heating ca· 
pacity fully 500%, Made 
o f  polished b r a s s. No 
odor, but it purifies the air. 

S I MPLE,  SAFE, 
SATI S FACTORY 

:Sent Complete, Carriage 
Prepaid, for $ . ,50 

Try it ten days. If unsat
isfactory, return it and 
get your money back. 

GIANT REA TER. CO. 
'78 Monmouth St. ,  Springfield. Mass. 

F O R 

Stea.� IAutomobile Construction 
� .. �����:�'IO�" �o����� ·. 'i: � � .-., .. ' I" , ,. "" Guaranteed not to get out J A" v I �  � -

-- .. ,� IJ S ,�� .... � 
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... � �� IJ �"� -
A. V. Guaranteed SpRrk Plugs . . . 2_00 , 

� rl �1 ( .. �. Liberty Dry Batte
'!

. be�t in the world .35 , 

.... L ·  � .  '''1 I ,� , "' .  � Lar"est .varle!.y 0 h il<h . '1r,!de part. ever shown In . 
• , . . � .J '  J" 1"\' America. PrIces RStODIShlUlJ:'ly low. Send B eents· 

.... . 1 ,I • ��,,, In stamps for catalogue and folder. Tt 

For every Style, Clincher or Single Tube TII'e 

The PHONOGRAPH is the only machine that sat· 
t"sfies the musical ear. 

Those who j udge the PHONOGRAPH by the o\d 
styles, or hy other " talking-machines," should visit the 
nearest dealer and hear Mr. Edison's marvelous improve· 
ments that prociuce this perfect result. 

PHON.OGRAPH catalogues and Record Lists are 
Free at all dealers. Five thousand stores sell PHONO
GRAPHS. Nine styles, .$10.00 to .$100.00. Records. 
sac. ;  $5.00 per dozen. 

NATIONAL PHONOGRAPH CO., Orange, N. J. 
New York. 83 Chambers St. Chicago, 144 'Vabash Ave. 

San Francisco, 933 l'vlarket St. 
Europe, 3� Rempart Sa�nt Georges, Antwerp, Belgium. 

Cellular Coolers and Disc Radiators 

The cut shows our latest improved Cellular 
Cooler of the M e l'eedes type. It is the best 
cooler on the nlur){ct 

1\IANU}1'ACTURED SOLELY BY 
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AUTOJttOBILE NOVELTIES. 

A );EW J);TEIlHI'PTEH FOil SP.\HK COILS. 

The effidency of a spark coil depends upon the 
suddenness with which the contact at the interrupter 
is broken. The main difficulty with an interrupter of 
the ordinary spring type is that the break occurs on 
first movement of the vibrator spring, that is, while 
the magnetism of the spark coil core is overcoming the 
inertia of the spring. The movement at this time is 
comparatively sluggish, and the small spark which 

8 
2 2 

IJttPROVED VIBRATOR. 

follows the spring for an instant permits a gradual 
break; for it serves as a path for the current, offer
ing more and more resistance until

. 
the spark is finally 

dE:stroyed by the length of the air gap. A French in
ventor has produced an improved design of interrupter. 
which overcomes this objectionable feature by such 
an arrangement of the parts that the break in the cir
cuit does not occur until the inertia of the spring is 
overcome. In the construction, the break occurs be
tween the spring and a movable contact piece instead 
of the usual stationary one. This movable strip is 
secured to the spring, but is properly insulated there· 
from. When, therefore, a current is passed through 
the coil, the strip travels with the spring toward the 
magnetized core, M, until their inertia is sufficiently 
overcome and both are moving rapidly, when the con
tact strip is suddenly cheeked by a stop. The vibrator 
spring, however, continues to move quickly forward 
under the influence of magnetic attraction, and a 

sharp break in the circuit is made at the contact points. 
It Is claimed that this form of interrupter greatly in
creases the efficiency of the coil. I n a test made by 
the inventor, a coil which was provided with the usual 
type of interrupter was barely able to light up a 
Geissler tube. When the improved interrupter was 
fitted to the coil, the tube was very brilliantly illumin
ated. 

AN IMPROVED ACETYLENE I.AMP. 

The vibration of au.tomohiles is very harmful to 
acetylene gas lamps because It tends to accelerate the 
water feed and produce an excessive generation of 
gas. A new lamp which is meeting with considerable 
f�vor in the automobile world is so arranged that an 
overcharge of gas acts to choke off the water feed 
until. the gas pressure is restored to normal. This auto
matic regulation of the gas is obtained in a very novel 
manner, which may best be explained by reference to 
the accompanying engraving. The illustration repre
sents a sectional view through the generator. The 
water is held in reservoir, E, which is provided with a 
gas chamber at the bottom, into which the carbide 
holder is slipped The holder is held in place by a 

CROSS-SECTION OF ACETYLENE 

cap piece having an 
annular channel in 
which is placed the 
rub her washer, K. 

to effect a gaslight 
connection. The car
bide holder is pro
vided at its center 
with a screen-tube, 
L, into which water 
is dropped. Passing 
through the water 
reservoir and gas 
chamber is a tube, 
M. containing a 
wick, J. This com
municates with a 
reservoir, and con
ducts the water 
through the two-way 
valve, F, to the 
screen tube, L. The 
water here attacks 
the carbide, and the 

LAJttP. gas generated passes 
up through tube, 

G, to the tip. In case of an over-production 
of gas,. since no other escape is provided for it. the 
gas is forced to pass into the wick, checking the 
water-feed. Thence it bubbles up through the reser
voir and escapes through an opening in cap, D. This 
opening is filled with wool to prevent. spilling of the 
water. When the gas pressure is sufficiently relieved, 
it is evident that normal conditions will be restored. 
To extinguish the light. the valve, F, is turned, shut
ting off the water feed and opening a vent, H, in the gas 
chamber. The gas already formed in the chamber will 
pass out through this vent in preference to the smaller 
vent at the burner tip. This results in extinguishing 
the light and, at the same time, prevents the storJng of 

a dangerous charge of gas. 

Scientific American 

A NEW DETACHABLE TIRE. 

The present voguc of dcta�h:lhlc jJneumatic tires for 
automobile use has been increased. if anything. by 

the invention of a tire that is readily detachable with 
the use of no tool other than a small monl,ey wrench. 
Our cross-sectional cut shows very clearly how this is 
accomplished. The outer tube, or "shoe," of the tire 
is formed with two flanges flat on the bottom and 
slightly tapered on their upper edges. These flanges 
are pressed against each other and the wheel rim 
by clamping rings slipped over them from each side. 
The rings are clamped tightly against the flanges by 
small clips on bolts that pass through the latter from 
one side to the other of the tire. The Clips engage the 
wheel rim and the clamping ring. and press the 

:FISK DETACHABLE TIR};. 

flanges firmly between the two. The method of clamp
ing on the outer tube is entirely mechanical. As it 
does not depend on the air pressure in the tire, the 
latter can not pull off, even if deflated, while the ease 
and dispatch with which it can be removed, render 
punctures no longer so much to be feared by the 
motorist. 

••••• 

A DOUBLE·PISTON GASOLINE JttOTOR. 

Our illustration shows the double-piston 10 horse 
power motor used on the Shelby automobile. Al
though this type of gasoline engine has been used in 
America for the past ten years, the Shelby is the first 
to use it here on an autpmobile, notwithstanding that 
three or four French machines have used it success
fully for some time. 

The motor has two pistons, each of which has a 5-

inch stroke and works in a cylinder having a 6% inch 
bore. The explosion occurs between the pistons and 
drives them apart. One is connected to the crank 
shaft in the usual manner, and. the other. which is 
shown covered by a cap, L. is connected through side 
connecting rods, O. to two other opposed cranks on 
the crank shaft. Thus a push and a pull are com.
municated to it at the same instant by the two pistons, 
the entire force of the 'e�plosion being transmitted 
directly to the crank shaft. Besides requiring but 
one set of valves and one spark plug, this arrangement 
furnishes a well-balanced motor. In the cut, E is 
the e�haust valve chamber, I the inlet valve, G the 
carbureter, S the spark plug, and D the slow-speed 
gear drum. The inlet valve is suction-operated. 'fhe 
carbureter has a float-feed chamber with cork fioat 
and a central inlet pipe rising to the level at which 
the gasoline is to be kept. As soon as the level falls 

DOUBLE-PISTON GaSOLINE MOTOR. 

below this pipe. the valve is opened and more gasoline 
flows in. To speed up the motor a circular plate on 
top of the carbureter is turned slightly, a screw thread 
causing it to rise and admit more auxiliary air be
tween its edge and the top of the carbureter propor
tionally as it opens the needle valve. This keeps the 
mi�ture constant, while at the same time feeding more 
gas to the motor. 

The transmission gear is of the planetary type, giv
ing three speeds and a reverse. The latter is obtained 
by sliding planetary pinions in mesh with internal 
gears in drum, D. The flrst and second speeds for
ward are obtained by the application of band brakes, 
while on the high gear the whole system is locked 
together, thus allowing of a very efficient and quiet 
drive by chain to the rear a�le. 

A double-cylinder motor of this type, with four 
pistons, is used in the tonneau car of this company, 
while the neat runabout with let-down front seat i3 
fitted with the single-cylinder engine. Both are very 
easy, quiet-running cars, due to the Improved type of 
motor. 
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A VALVELESS AUTOJttOBILE STEAM ENGINE. 

An e�ceedingly compact and simple automobile steam 

engine is the 5 hO'rse power Fo� motor illustrated here· 
with. This engine has no valves whatever, with the 
e�ception of the throttle seen on the center of the 
steam chest in front. The steam is let into the cylin
der and cut off at one-half the piston stroke by an ar
rangement of the parts, whereby each cylinder and 
piston act as a valve for the opposite ones for both the 
inlet and the e�haust. The engine has two 2% � 3-

inch cylinders. Two 
piston rods from each 
piston project through 
brass stuffing boxes in 
the top of the cylin
ders. and drive cross
heads with adjustable 
bearings, connected to 
the crank shaft by 
hand-forged driving 
arms. The crank 
shaft is fltted with 
ball bearings through
o u t. A n eccentric
driven pump at the 
bottom of the engine 
supplies water to the 
boiler. 

This motor has only 
about one-third as 
many parts as the 
ordinary slide - valve 
engine; and it can not 
be damaged by sudden 
reversing, as steam is 
cut off by the throttle VALVELESS STEAJtt ENGINE. 

during this operation. 
The stuffing bo�es are readily accessible, and, since 
they are on the top of the cylinder, the packing is not 
injured by water from condensed steam, when the 
engine cools. 

...... 

A DEVICE FOR INDICATING THE SPEED RATE OF 

AUTOMOBILES. 

A novel form of speed indicator for automobiles is 
shown in the accompanying illustration. This tacho
meter, while depending upon centrifugal action for its 
operation, differs from other types in applying this 
force directly to a liquid which is raised or lowered in 
an indicator tube in a fixed ratio to the speed at which 
the vehicle travels. The centrifugal action is e�erted by 
a small pump consisting of a casing inclOSing a paddle
wheel mounted therein. The shaft on which the pad
dlewheel is mounted projects from the casing and is 
provided with a sprocket wheel, which is suitably con
nected by a chain with one of the wheels. The indi
cator portion of the in-
strument, which is prefer
ably placed on the dash
board. comprises two ver
tical tubes communicating 
with each other at their 
upper ends. One of these 
tubes is the reservoir and 
the other, which is made 
of glass, is the indicator. 
These tubes are connected 
by rubber tubing to the 
pump, the reservoir com
municating with the cas
ing at the center, and the 
indicator at the periphery. 
A colored liquid, prefera
bly alcohol. is placed in the 
tube. Normally, when the 
pump is not in action. the 
liquid will stand on a level 
with the zero mark on a 
scale placed back of the 
indicator tube. When the 
vehicle is in motion, the 
paddlewheel is rotated. 
This serves by centrifugal 
force to draw down the 
liquid in the reservoir 
tube and force it up in the 
indicator tube. The differ
ence in level of the liquid 
in the two tubes will be 

VEEDER TACHOJttETER. 

proportional to the square of the speed of rotation, 
and this is allowed for by the graduations on the 
scale. In case of an excess of speed, the liquid is not 
lost. but flows over into the reservoir at the top. In 
adjusting the instrument, the cap at the upper end 
of the tube is removed and sufficient liquid poured in 
at the top or drawn off through a stopcock at the bot
tom to bring the level to the zero mark. Once ad
justed, the instrument needs no further attention, for, 
since it is inclosed and sealed, no evaporation can 
ta){e place. The absence of springs, pivots, small de
tails, and a .multiplicity of wearing parts is a com
mendatory feature of this type of speed indicator. 
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Minera.ls sent for examination should be distinctly 
lIlarked or la\)eled. 

( 89 1 6 )  J. E. W. asks : 1. Can I make 
a good durable lacquer to dip small malleable 
iron articles, to  give them the

· 
cotOr of brass ', 

A. You can make a lacquer of clear, light-col
ored shellac dissolved in wood alcohol and 
colored yellow with any of the soluble yellow 
pigments. 2 .  Would the lacquer be du rable Oll 
the articles if handled much '! A. The lacquer 
wi I I  not be durable to handle in the use of the 
articles. 3 .  If the above is  not practicable, 
give a description of a brass pla ting plant and 
the process of plating, with the estimate or 
what it  would cost for a small plant. A. For 
a descrip tion of other processes for coloring 
by dipping, and p lating by dipping and by 
electro-plating we refer you to Brannt's 
' 'Techno-Chemical Receipt Book,"  $2 by mall.  
4 .  Would the same plant be used for bronze 
and nickel plating : A.  The bronzing and 
nickel plating processes are also fully treated 
in the book. 

( 8917 ) H. E. M. writes : Can you fur
nish me a receipt for a waterproof glue or 
cement that will hold emery as hard as com
mon glue will : A.  Me lt together one part of 
shellac and one part of resin ; when uniformly 
mixed, stir in one part of carbolic aCid, 
crystals. 

Scientific American 
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proper form, and is  dipped into a solution of 
the mixed thorium and cerium ni trates. dried 
and redipped uutil the cotton is sutliclently 
impregnated. "'hen this Is Ignited the cotton 
hurns a way, and the ni tra tes are decomposed 
to oxides, In which form they Incandesce 
vividly. The hest Iig·.1t is obtained when the 
mixture consists of !In per cent thorll1m oxide 
and 1 per cen t cerium oxide. Other earths 
have also been used ; such as lanthanum and 
didymium ; zirconium and magnesium have 
a l so heen tried, hut the thorium-cerium mix
ture gives the hest l ight. These rare earths 
('an he p urchased in quite pure form , hut are 
expensive. Commercially,  they are obtained 
from monazite sand. Thei l' manufacture Is 
largely control led by the Welsbach companies. 

( 89 2 2 )  W. H. K. asks : In connecting 
a pump to a boiler, where should the feed
valve he-between the pump and check-valve 
01' between the check-valve and boiler ! A. A 
valve or cock should always be p laced In the 
feed pipe next to the boiler, and only used for 
contingencies, or examination of the check
" alve, which should be in front of the valve 
or cock. Another valve at a convenient place 
should be used to regulate the boiler feed. 

( 8923 ) L. J. S. writes : We have just 
finished a brick stack 125 feet high, 48-ineb 
flue, for our new plant and I wish to have a 
copper l ightning rod p laced on same-a copper 
cahle rod about 17-32 Inches in diameter, 2M 
strands, in shape of a cable. Now there Is 
a cast Iron cap on this stack, to which I wish 
to fasten the copper rod and then encircle 
the whole cap with this rod and have copper 
points, say about 8 inches long to the number 
of about ten, p laced all around edge of cap ; 
rod to be well  grounded. Also Is there any 
danger if rod Is grounded inside of boiler house , 
or Is It safer to keep It on the outside '! A. 
Your method of arranging the l ightning rod 
i s  correct. We advise you to carry the 
l ightning rod over the roof of the boiler honse 
and ground It outside to the water line or to 
a well.  If you know the depth of the water 
line an Iron rod driven to the water makes a 
good ground connection. 

( 89 2 4 )  C. A. A. writes : I burn brick 
In a brick yard, and in burning the brick, there 
are, after opening the kiln, some brick en· 
tirely burned uP. and I would like to know 
what kind of stuff there Is In the clay that 
causes these brick to burn into dust'!  A. The 
quail ty and strength of your brick depend 
upon the proper proportion of pure clay In the 
mixture. If you are turning out of your kilns 
good and bad brick you should know your sys
tem of mixing and the p roportions of pure 

( 8918 ) F. H. K. asks : 1.  How much 
water pressure per square Inch can be obtained 
from a 28-bal'\'el tank, 2 1  feet from bottom of 
tank to ground, 1 Vi -inch discharge pipe re
duced to % or 'h inch at  outlet ? Pipe making 
one turn to connect with motor. Does this 
reduce presrmre : A. You will  have a pressure 
of 9 pounds per square inch at the ground. 
The friction for so short a pipe will be imper
ceptible. 2 .  I understand that the north mag
netic pole of the earth is  considered negative. 
Then the end of the compass needle pointing 
north would be positive. Is  this so '! A. The 
north magnetic pole Is negative, and the north 
end of a magnetic needle Is  posi tive. 3 .  Are 
the north and south poles of a battery or a 
magnet the same as the negative and positive 
poles, respectively 'l A.  The positive pole of a 
battery and of a magnetic needle are equiva
lents when the positive current enters at the 
end of a left-hand coil. The entrance of the 
current in the coil is  its north pole. 

Toledo � � .. .... 
Ohio,US 

i'/Je \1U1canlr�n worKS co. 
J�������������!�!������ I clay and sand, or possibly you are using a 

clay marl that does not run even. We advise 
you to make a study of "Sixty Years a Brick 
Maker," by C rary. 

( 8919 ) J. A. R. asks for a formula 
for a good black varnish for rubbers and 
rubber boots. A. '.fhe manufacturers of rubber 
varnishes impart the gloss by applying a coat 
of asphalt varnish before vulcanizing. The 
following rubber varnishes are all well recom
mended : a. Dissolve 1 part of shredded caout
chouc In 8 parts of benzol,  and then add 2 
parts copal oil varnish. b. Carefully melt 1 
part of colophony. then add gradually 110 part 
of finely shredded caoutchouc, stirring thor
oughly. Then add 1 part linseed 011  and keep 
heated until uniform mixture Is  obtained. c. 
Dissolve 1 part gum dam mar and 'h part 
shredded caoutchouc in 1 part of 011 of tur
pentine, warming in a water bath ; then add 
1 part of linseed oil  varnish. d.  Mix 1 part 
caoutchouc, 'h part lard, and 6 parts good 
fish oil, and heat in a water bath, stirring 
until all I s  dissolved. Apply warm. '.fhis is 
claimed to give an excellent glossy coat. 2.  
Also a formula for the best dry powder fire 
extinguisher ( such as i s  sold by some New 
York firms ) , one that will extinguish an oi l 
fire. A. Bica rbonate of soda and sal ammoniac, 
both very dry, and kept In a dry place, make 
as good a dry powder fire extinguisher as can 
be made. If  mixed with a little finely powdered 
mineral matter, such as tripoli,  there will be 
less tendency toward caking. 

( 8920 ) H. S. M. asks for the ingre
dients and p roportions for making a rubber 
cement from raw rubher which will  stand hot 
water. I want to use it  for repairing rubher 
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( 8921 ) E. R. B. writes : Will you 
send me one or two formulas for chemica l s  
used In dipping g a s  mantles to render them In
candescent under heat ? A. The Incandescent 
gas mantle, or Welsbach mantle, is  made as 
follows ; A mantle Iii woven of cotton in the 

( 8925 ) C. A. P. asks : 1. What is 
the average per cent of loss of power In gear
ing a wheel to 250 revolutions a minute from 
a wheel making one revolution a minute ? A. 
Change of speed does not change or lessen 
power further than is  caused by the actual 
friction of the wheels or belts used In the 
change. 2. Is this average the same In all In· 
stances where the ratio Is the same as the one 
mentioned ? A. It  is  not a lways the same by 
the different methods of making the change 
of speed, and is a matter of friction · only. a. 
When obtaining power from a weight, how 
heavy would the weight have to be to give one 
horse power ? A. 33,000 pounds falling one foot 
per minute or Its equivalent of weight and 
feet are equal to one horse power. 

( 89 2 6 )  C. V. F. asks : What would 
you use to best advantage to clean greasy 
articles to be soldered where It Is not necessary 
to use the scraper If It was not for the grease '! 
I have used carhonate of potash and soda so· 
lution but not with good results. What Is 
best to use to 11ft the solder from the bar with 
the copper ? I keep it clean , but It  does not 
lift the way It ought to. How do you prepare 
the sal ammoniac for soldering purposes '! A. 
Hot water and soda should be sufficient to 
clean grease from work to be soldered. To 
charge the copper with solder, draw It from 
the end of a solder stick. For a solUtion, dis
solve zinc in hydrochloric acid to !laturatlon, 
to which add a little sal ammoniac and water. 

( 89 2 7 ) J.  G. H. asks whether survey
ors make any allowance for the curvature of 
the earth in surveying large tracts of limd or 
bodies of wa tel'. A. The curvature of the earth 
Is always a factor in accurate surveying. 'I.'he 
United States Geodetic Survey makes a fine 
point of this element. The curvature for one 
mile is 0.667 of a foot, and for three miles 
i t  is  6 feet. An appropriate rule Is,  two· 
thirds the square of the distance In miles 
equals the curvature In feet.  The South At
lantic Ocean has not been fully surveyed. 

( 8928 ) A. M. B. asks where he can 
procure

· 
the metal bismuth In sheet and Insu

lated wire form ? A. Bismuth is a brittle 
metal, and cannot be rolled In to sheets or 
drawn Into wire. I t  can be cast Into thin 
plates and short wi res. 

( 8929 ) L. G. H. asks : Define clearly 
what Is meant by a "radially expanding" pro
peller wheel ? I s  there such a thing as a 
"radially diminishing" propeller wheel ? A. 
A radially expanding propeller blade Increases 
in width from the hub outward on a curved 
line. Wheels have been made that swell in 
width In the m iddle and narrow toward the 
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diminishing blades. EMBODIED IN 

SPEED ! end of the blades. They may be called rlttlially I SUCCESS I SAFETY I 

( 8930}  F. H. P. writes : Will you FI·sk Detachable Tire. kindly explain through your inquiry depart-
ment the �hemical action which takes place 
in the manufacture of Portland cement from 
lime rock and shale, and why the two, when 
comlJined in a wet state and hurned, will pro-

Mechanically Fastened to Rim 
Inner Tube Cannot be Pinched 
Air Chamber All Above Rim 
Anyone Can Take Off and Put On 

Why use a type of tire 
originally intended for 
Bicycles ? "ttl "ttl "ttl "ttl 

THE FISK D ETACHABLE T I R E  
F 0 U 11 d e d 0 11 Automobile 
Requ irements 

Interesting " Tire Talk " on Request 

duce a cement which hardens as hard as a 
rock, while either element when burned and 
combined dry will only make a lime plaster 
01'  a substance which is  not hard at al l ? A.  
A great deal  of investigation bas been done to 
determine the reason and reactions in the set
ting and hardening of cement .  Briefly . summed. 
the conclusion reached and apparently now 
fully established, is that,  in the p rocess of 
hurning, the clay and lime combine, forming 
hasic silicates and aluminates of lime, which 
then with water form crystalline hydrated 
silicates and al uminates respectively, thus 
causing hardening, If  it. be borue in mind 
that the crystalline hydrated silicates closely 
correspond to the zeolites of nature, and the 
crystalline a luminates to the spim1&, the hard
pning i s  readily understood. lJ'hiS explains 
also why a mixture of burnt �l/h" with burnt 
lime, does not yield a cement ; h ln this case 
there i s  no combination between tiie clay and 
the lime, and consequently the lime simply F I S K C h i copee Fal ls,  M ass. 
slakes with water in the usual manner. ---'-----------------------------------:.-----

CO M PA N Y  
( 8931 ) G.  W. L .  asks for the cost of 

production of chlorine gas by some process in 
commercial use. A. Descriptions of p rocesses 
are freely found in chemical l iterature, but 
costs are rarely published. We give here a few 
references : Ludwig Mond, p residential  ad
dress before chemical lecture at British Asso
ciation meeting. 1896, gives a good ,'escriptioll 
of the processes to date. but no costs. George 
EJ. Davis, Jonrn. Soc. Chen!. Ind. xvi. 1 1 ,-
868, reviews processes to date, and gives fol
lowing costs for bleach, per ton. including all 
manufacturing and general expenses : By 
Deacon-Hasenclever process. £G.  6s. 9d ; by 
nitric acid p rocess, less than £4" 6s , 9d ; hy 
Welden process, £3.  6s, 7d. The electrolytic 
processes had then not been perfected. John ' 

AMERICAN COVERED SPARKING·PLUG is so constructed as to.lprevent oil or moisture bridging insulation on outside of plug. Especial l y  adapted to marine work. Perfectly watertight. Ifiued with Patent DOUble Insulated Mica Core and fully guaranteed. Price, $�.OO. Price. special sizes, on application .  
A M E R ICAN C O I L CO.,  2 8  Newb u r n  St . ,  W e s t  So m c l v , l I e ,  M , ss .  

B. C.  Kershaw. electrician. June 1 5 , ] 900, The Machine that Makes 
gives figures as to the actual and relative cost - - --...;.;.....;.. ... 
of electrolytic chlorine, when used in the work Motor Cycling Delightful of hleaching goods. �'. Oettel ,  Zeitschieft flir 
mectrochemie, 1 900, 7 .  ( :21 ) 3 ] 5-3 20. and 'l'be Metz Motor Cycle is as reliable as a watcb. 
V. Engelhardt, same journa l ,  1 9 0 1 ,  7 ( 2 7 )  Write JOT Catalog. 
390-396. gives figures as to cost of bleaching ('. H .  METZ. WALTHAM, 
by the Haas-Oettel and Kellner apparatus. :==============::=;;� Engelhardt takes into account the varying COStS � 
of salt and e lectrical energy .  J. B. Swan, 8 ·th t k :{���in�o��m�h�:;r�:t x��: :: 4
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1 1)02. describe modern electrolytic processes and summer cooking-one 
give figures as to the output per electrical tbat does not. smoke-
horse p ower. but none as to cost. Valuable r��e ";,il;hbe:Jlol�-;'� 
data will  be found in Census Bul letin No. 2 1 0 .  at less than half the 
on Chemicals and Allied Products, but even cost, buy tbe 
here figures as to costs are not given. The 
Census Department might be able, however. 
to  give such figures. or put you in the way to 
obtain same. 

( 8932 ) J. M. M. wants to know the 
best known p reparation for preserving old and 
new shingle roofs, also tin-a prepiua t�on of 
coal tar or pitch, with some other ingredient 
in it  to harden it, so it  will not rim when 
exposed to hot sun or crack in frost and win
ter. A.  A good quality of pitch, mixed with 
creosote oil  to the consistency of paint, is  
often used on i ron and wood. Pitch thinned 
down with turpenti ne or carbon bisulphide 
gives excellent results and will  dry out hard. 
Care must be taken wben using carbon bisul
phide as it  is  highly inflammable : also, it has 
a very disagreeable odor. Rosin is sometimes 
added and is claimed to give a better and more 
d urable coat. We know of oue concern who 
claim to add a small amount of rubher, stating 
that they obtain in this way a paint which 
adheres well to tin roof3 and will au twear the 
usual linseed-oil paint. If  care be taken to 
secure a good. rather hard pitch, which has 
not been burned in the disti llation. it should 
not soften to any considerable extent under 
the usual heat of the sun. 

( 8933 ) G. S. K. asks how to compute 
the width of the brushes for a six-pole arma
ture intended for a current output of 4:20 I 
amperes. The armature, he says, is provided 
with a multiple-circuit winding. Each brush 
stud will have four brushes % -inch thick. 
A.  The data for calculation of cappel' and 
('arbon brushes, as to pressurp, contact l'e
si:-:tancp:. and friction. are given in an article 
in the Electric Engineer. New York. A ugust 7 .  
1 S0:;.  As this journal is no longer published. 
you may not find it except in a library. We 
have not access to it ourselves. and .cannot give 
you any result attained by the authors. The 
carrying capacity of copper is  from :2 .000 to 
4 .000 ohms per square inch cross section. 
From this the bearing surface can be easily 
found, with " l iberal factor of safety. 

( 89 3 4 )  G. W. T. asks for the name 
of an article that when added to glue will 
keep It in l iquid form : if  so, the quantity per 
pound of glue hefore dissolved, also proportion 
of water to one pound of glue. A. 1 .  Boil 
together for several hours, ] 0 parts of good 
strong glue, 26 parts of water and 1 'h  parts 
of nitric acid. 2.  Soak good glue with water, 
then melt in the usual way, and stir in strong I vinegar or acetic acid unti l a solution is ob
tained which will be of the rigbt consistency 
when cold, 

K H OTAL 
Kerosene Stove. Made inaJl sizes from $3. 15 up. 

jo .. C a t a l o g u e  

K H O T A L  B U R N E R  C O .  
197 Fulton St., New York 

No Sand Holes, No Blow Holes in Our 
C astings. 

A L U M I N U M  
P H O S P H O R  B R O N Z E  B R AS S  

Ask anyone who i s  usiIJg them, if they are not the best. A trial order will convince you. 
Our Motto : Best workmanship. Prompt service. 

H O FELLER BRA SS FOUNDRY CO • •  

t O O  Terrace. BaBulo. N. Y. 
D I D  YOU EVER TAKE 

AN AUTO T I R E  OFF ? 
If you didn't, you'll wish you bad one. when you do. If you did, you'll want one any-way. 

$2 post paid 
Discount to Dealers. Circular on request. 
BLANCHARD T I R E  DETAC H E R  

10 Clinton Street 
BROOKLYN, N.  Y. CIT Y  

BRASS AND ALU M I N U M  CASTI N G S  
FOR 

AUTOMOBILES. YACHTS 
AND LAUNCHES 

W R IT E  FOR EST I M ATES 

AMERI CAN BRAS S FOUNDRY CO .  
H Y D E  P A R K ,  M ASS. 

Patents ,  Trade Marks ,  
CO PY R I G )O( TS� etc •• 

MUNN � co SolicItors Address � -, of Patents. 
OlIIce of the SCIENTIIl'lC AMERICAN 

861 Broadway. New York. Branch om.,. : 625 F st., W o8hlDcton, D. (J. 
Hand·book Seut Fro. OIl AppllcatlOll. 

'The indestructible Wb istling 'rop. Any boy or girl can spin it Spins thp. long-eRt of anY top . A f,!:reat novelty, because it whistles. Stores. 12c. 150. by mail. 
KINI-lRY. BURT CO. 

Room 2113, 136 Liberty St. Good Agents Wanted. New York 
Correspondence with dealers solicited. 

ALL VIBRATION KiLLEn 

A L L  BELT TROU BLES SOLVED. 

TH E T H O MAS M OTO R I I CYCLE 
M O D E L ' 35. 

The only one equipped with Truss Spring Fork. 
( Patent Appiied for. ) Hygienic Cushion lI�rame. Combined Steel and Leather Belt. (Patent Applied for. ) 

We have an Attractive Agency Proposition. Ask jor it 
and Catalog. 

E. R. THOMA8 MOTOR CO., 
t � ;'i 2  Nialrara Street, • •  BUFFALO, N. Y. 

LE A R N 
to SWIM ! 
Most Practical Life Preserver 
for Man, Woman or Child. 
Worn underneath or outside of 
the bathing suit by swimmer!'! 
or beginners, and inflated in 30 
seconds. Free illustrated book
let with valuable points for 
anybody. Belts by mail upon receipt of ,...I':d Juice. Each. Man's or Woman's Belt, 54.00 
Child's Size Belt 3.50 

MORRISON LIFE BELT CO. , 

Dept. S. St. Louis, Mo. 

WH E N  IT COMES TO M OTORS 
ours have alway� remained the BEST in regard to workmauship. materials and �eneral efficiency. The 
BRENNAN Standard Motors 
:!.�e�!u��e a��e�i�k ¥�o:ti�t.de¥�·cuih�m��e o��mJ�� motor with open crank case, an ideal type of motor for Rutomr;biles, launches and stationary power. Send for free i l lufltrated descriptive booklet t o  

� 
III 
� 
.s 

Snaoule. N. V .. U. S. A. 
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THE LAMP THAT BEATS ALADDIN'S. 
Made of  high grade brass and finely 

polished, the Dietz Lucifer Acetylene Gas 
Lamp, made by the R.  E.  Dietz Co. ,  6(\ 
Laight St. , N. Y. City, is indeed a wonder .. 
ful improvement on old styles. In this 
Lamp the water is fed to the carbid"! 
around the whole circumference of th� 
holder and not in single drops. Thi::-. 
keeps a uniformly bright and continu()u \) 
flame. It is also a prevention of waBtl" , 

and the lamp will burn 
as long, by being con· 
stantly relighted, als in 
one continuous burning. 

The lamp is simply 
constructed and as easy 
to use and operate as 
an oil lamp, being filled 
in the same way. The 
metal is all of heavy 

- DIBTZ LUCTFElt gage brass and the top 
-ACETYL ESE GAS LAMP. of the carbide chamber 
screws on. This lamp is also light in 
weight and has an elegant appearance. 
It is optically perfect and its beam of 
light is  extremely large. Focus is not 
only accurately placed but adjustable. 

... . ... 
THE ROCHE NEW STANDARD POLE PLUG, 
a cut o f  which is here shown, has the 
advantage of sparking in the mixture and 
not away in the wall of the cylinder. The 
sparking points remain the same even 
though the rod be loose. Special shaped 
porcelain to prevent carbonization be
tween points. It  is tapered out to form 
a chamber so that when explosion takes 
place any particles of soot likely to re
main-and which would naturally short
circuit the current-are cleaned away. 

All pints of  this plug are renewable and 
interchangeable. I t  is made of all stan
dard sizes. De Dion and Oldsmobile. The 
porcelain and electrode can be renewed 
without throwing the plug away. While 
the quality of this plug is very high, the 
price i s  as low as any. 

This plug is manufactured by Mr. Wm. 
Roche. 4 2  Vesey St., N. Y. City. 

... . .... 
A HOME AT TRACT ION. 

Piano music has been greatly popular
ized and simplified since the advent of 
the "Angelus," manufactured by Wilcox 
& White Co., of Meriden, Conn., that won
derful invention which enables one. how
ever ignorant of music, to play the most 
difficult pieces on their own pianO' with 
apparent skill and ability. 

By the aid of this remarkable instru
ment. as an attachment to your piano, 
you can produce your favorite songs or 
operatic selections with consummate 
ease, and in such a finished manner as 
to lead people within hearing to believe 
that you are an accomplished piano
player. 

As a home attraction for the young 
and old of both sexes this beautiful in
strument is without an equal. The 
catchy music heard at the theater, music 
hal l ,  or opera. can be at once reproduced 
in your own home, for the benefit and 
amusement of your family or friends 
and to the constant enjoyment of all. 

Of late months it has b een the fad for 
the owners of steam yachts and pleasure 
craft generally to' have an "Angelus" at
tached to the saloon piano, so as to fur
nish novel amusements for the guests. 

AN EFFICIENT AUTOMOBILE. 

Among the many automobiles that are 
now bidding for public favor the "Crest
mobile" is entitled to special attention. 
It  is made in several of the more popular 
styles and appeals strongly to the busi
ness man as well as to the one consider
ing pleasure only. 

This machine is  adapted for use in all 
seasons of the year. The model "D" is 
a combination of a l ight runabout and 
touring car of 750 pounds weight and 5 
horse power. It has an air-cooled verti
cal motO'r and a speed of thirty miles an 
hour. It is recognized as a powerful hill 
cl imber and is equall y  good on an up or 
down grade. Its capacity is 100  miles 
on a single charge. Two speeds forward 
and reverse. 

I t  is fitted with 28-inch steel artillery 
wheels.  having 2V! inch detachable tires. 
Direct shaft drive starting from seat. 
There is ample baggage space and the 
frame is the strongest yet made for Am
erican roads. All gears run in oil and 
are covered . 

The machinery i s  easily accessible at 
all times and it is the simplest operating 
mechanism. There is no vibration, easy 
riding and maximum safety. The ma
chine is manufactured by the Crest Mfg. 
Co., Cambridge, Mass. 
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The pleasure of going 
when and where you wish 

safely, smoothly, silently, 
without elaborate prepara

tion or tiresome interruption 
is  characteristic of 

NRTIONRL 
ELE(TRIC VEHI(lES 
Perfection of service due to 

extreme simplicity of construc
tion. A child can operate a 
" N ati onal." Peculi arly the 

" ready " automobile for 
practical, every day, 

all-the-time use_ 
Write for catalogue showing wide 
variety of latest electric vehicles 

NATIONAL MOTOR VEHICLE CO. , 

900 E. 22d St. ,  Indianapolis, Ind. 

BU$ln�ss and P�rsonal Wants, 
READ THIS COLUMN CAREFULLY.-You 

wili lind inquiries for certain classes of articles 
numbered in consecutive order. If you m:l.n�-

I facture these g'oods write us at once and we WIll 
, send you the name and address of the. p�rty desIr

ing tbe lnformation. In every ease It IS necessary 'o give tbe number of tbe inquiry. 
llI U N N  & CO. 

Marine Iron Works. Chicago. Catalollue free. 

I n quh'Y No.  4 016.-Fnr the illventor or manufac
turers of a machine used for folding beadacbe powders 

DItA}1'TS!'tIAN \V ANTED .-Excellent opening. Engi

neering Agency. Chicago. 

I n q uiry !'io. 4 0 1 '7  .-For manufacturers of Home 
Savings Boxes. 

AUTos.-Duryea Power Co .• Reading. Pa. 

I n q u i r y  No. 401 S . -For dealers in pigments, a180 
for dealers in glazed stone and glass bottles. 

+ I  U. S." Metal Pol ish. Indianapolis. Samples free. 

Inquiry N o. 4f11 9.-�'or dealers in machinery for 
use ill optical plants. 

Coin-operated machines. Willard, 284 Clarkson St., 
Brooklyn. 

In q u i r y  � o . 40� O . -W a l! t e d , catalovuest price 
Jists ano trnde ll i scounts for Wire, fittings, sundnes and 
complete plants. 

.I::Uowers and exb.auster3. Exeter Machine Works, 
Exeter. N. H. 

Inquiry 'S o .  40� 1 .-For m anu.facturers of machin
ery tor makiIlg sleE I lead. lead l lip e. lead sypholls ur 
traps for sewera!le work and c o l l a psible lead. tubes for 
ho ld iug- lil dia ru b ll�!"' so!ution. toilet preparatIOns . etc. 

Mechanics' '1'ools and materials. Net price catalogue . 
Geo. S. ComElotock , Mechanicsb u rg. Pa. 

I n q u i r y  N o. 4U22.-.F·or manufacturers of spring 
wire covered witb b . ack S i l k .  

SawmilJ machinery and outfits m anufactured b y  t h e  
Lane Mfg. Co . .  B o x  13.  Montpelier, Vt. 

Inquiry No. 4 023 .-For manufacturers of roofing 
and sehoul 8Ia�es. 

PATENT FOR � A LK. - A. L. & O . Sovelius' Twine 
Holder. Price. $li.OOO. H ancock, Mich. 

I n q u i r y  "N" o .  4U24.-�'or makers qf c�pola8 that 
wil l melt from 3,000 to 6,000 pou nds of Iron III 1).2 to 2).2 
hours. 

Sheet metal,  any kind, cut, formed·. any shape. Prompt 
work . Metal Stamping Co. Niagara }'aHs, N. Y. 

Inquiry No. 402� .-li·or manufacturers of web· 
bing suitable tor balters for horses. 

I n q u i ry !'i o. 40�6.-For makers of metal window 
castings aud sasb. 

Let me sell y o u r  patent. I have bu yers waiting. 
Charles A. Scott, Granite Building, Hochester, N. 'Y. 

Inquiry N o .  402'7.-}'or mHk�rs of � pOlishing 
compound for cleani1:.g and refill lsb mg fUflllture. 

W ANTEJ).�8man telescope. Anyone havinJil: one for 
sale please address " Telescope " Box Sb3, Evansvllle, 

Ind. 

PERFECT 
RECORD for The PRESCOTT 

THE P RESCOTT is a reliable steamer 
It has no tricks to couquer 

HILL TROUBLES ELIMINATED 
Everything controlled from the seat- even the 

fire--and you can't burn the boiler 
Automatic Lubrication. Water Lift. etc. 

1903 Model Now Ready 
with many new and desirable features 

Get Oataloaue and Record 
Prescott Automobile Mfg. Co. 83 Chambers St • •  New York 

Factory. PASSAIC, N. J. 

in 1902 
Certificates for Endurance 

A _  C .  A . •  May 30 .  1902 L_ I. A. C .  June 5. 1902 
Medal for Speed Trials 

A .  C _  A . •  May 31, 1902 
Gold Medal for Rel iab i l ity 
Winner of President's Cup 

500 miles Boston-New York Run. October 9 t o  15 

OPEN-FOUR PASSENGJ;;l{S 

ESTABLISHED 1873 

M A N N I N C 'S Yacht Agency 
Yachts For Sale and Charter. Marine Insurance. Telephone, 1470 Broad. 

M A N N I N C 'S Yacht B asi n 
Long Dock. Erie Basin, Brooklyn. Wharfage, Care, !,ockers. Telephone, 165 Hamilton. Coal and Water. 

M A N N I N C 'S Yacht R egister 
Co!"plled from official sources. Will be ready about May 25, 1903. Telephone, 1470 Broad. Pnce, TEN DOLLARS. 

Offices : 45 Broa.dway. New York 

Automobile&Machinery Forgings 
Spindles, Crank Shafts, Gears, WeldlesB Rings, Pinions, 
Automobile Body Iron, Cranks, Spruckets. Levers, Etc. 

EXPE�IMEI"lTAL FO�GINGS A SPECIALTY I n quiry No. 4028.-For the manutacture�s of the 
Improved Patent Gold M.edal Self�cleanlllg RapId W ater and prompt delivery guaranteed. Jo'i;,�:s�achine Tools of every de8cription and for Ex. THE MACHINERY FORGING CO. . Hamilton &: Marquette Streets, CLEVELAND, OHIO 
perimental Work call upon G arvin's, 14� Varick . cor. 
Spring Streets, N .  Y. 

I nquiry N o .  4 0�9 .-}I'or a com plet.e drawing appa· 
ratus for teas and coffees t.o be used by a travellllg 
salesman. 

. 
Mantlfacturers of patent articles, dies. stamping 

tools. light machinery. Quadriga :;\lanufacturing Com· 
pany, 18 South Canal Street, Cbicago. 

Inquiry 1\"0. 4030.-1for mall uf�cturerB of molds 
for making ornaments of plaster Parls. 

CrlJde oil burners for healIng and cooking. Simple, 
efficient and clleap. Ful l y guara'u teed. C. F. Jenkins 

I Co., 1103 Harvard Street, Wasbington, D. C. 

! Inq u i r Y  N o .  4 0 3 1 .-For a machine for· extracting 
i the 011 from the rind of oranges . l emons, etc. · I We manufacture anything in metal. Patented arti· 

cles metal stamping, dies, screw m ach. work, etc. 
M et�l Novelty Works, 43 Canal Street, CbICago. 

. ) 
I n q u i ry N o .  403:2.-F'or addre�s of parties making 

smail gas engine castIngs wlth drawlligs. 

i Tbe largest manufacturer in tbe world of �erry�go . 

..... I!� ••••• Ii •••••••• �-- I rounds, shooting Jo("alleries and hand organs. B or prICes 

� and terms write to C. \V . Parker. Abilene, K an. 

I n q u i r y  No. 4 0 3 3 .-For manufacturers of merry
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THE AMERICAN 

PEDOMETER 
Registers Every Step You Take. $I 00 Carried like a watch In the $1 00 pocket ; can be regulated 

• to suit step of Wearer. • 

The average man has no idea of the number of 
miles h6 Covers In a day. Everybody should carry 8 
Pedometer. 
DIf;ll�:r a�a

a
l:� ;:nr��p¥�� Yg�.; �'i.n�:.,':Js�:.'.� 

nickel case. Every One Ful ly Guaranteed .  
In addifion to above we make a Pedometer «'ith (I 

100 mile dial wkick w. wmmai! to an" a<idressfor ,1.50. 
T H E  AMERICAN PEDOMETER C O . ,  

t'.dory: N e  .... HaYen, Conn.. 4 6  Malden Lane, New York. 

COUNTRY CLUB CAR 
The easiest operated Gasoline Car i n  exist
ence. An Important and Exclusive Device 
is our Pneumatic Speed Change and Control. 

COUNTRY CLUB CAR COM PANY 
'007 Tremont Bui ld ing,  BOSTON,  MASS.,  U. S.  A. 

go-rounds. 

'l'he celebrated " Hornsby·Akroyd " Patent Safety Oil 
En�ine is built by the De La V erllne Refrlg-eratinJl!" Ma

chine Company. Foot o f  East 13Rth Street, New York. 

I n q n i ry N'o. 4034 .-�·or th e  present address of the 
American Computing Scale Co. 

'1'be b est book for electriCians and beginners in elec. 
tricity is . : Experim ental Science," by Geo. M. Hopkins. 
By m ail. $5. !\1unn & Co., pu blishers . 361 Broadway, N. Y. 

I n q u i ry No. 403 � . - �'or makers of nlCkel-in·the
slot cigar machine" . 

Manufacturers wanted to introduce on royalty a 
m etal l ic strap grip for buckle attachment adapted for 
all l igbt straps. Inventor will  pay cost of all necessary 
dies. A ddress Snaffle, Box . 73. New York. 

I n q uiry No. 4036.-}l'or makers of rotary steam 
engines or turbine engines. 

FOR SALE.-3 h. p. marine jilasoline engine. Patterns 
for 3 h. p. and 6 h. p. and reversing propeller. Drawings 
for reversing prope.ller. Drawings for 3 b.  p. and 6 h. p. 
and drawings for 5 h. p. and ] 0  h. p. 

Mr. John La Force. 
3 Ket cbum St . •  Hochester, N. Y. 

I nq u i ry !'i o .  4 0 3 '7 . -l'"or manufacturers of small 
steam or water heating plants. 

Wanted-Revolutionary Documents. Autograph I. . . et· 

ters, J o urnals. Prints. Washington Portraits. Early 
American lllu stra ted Magazines. Early Patents signed 
by Presi dents of the United States. Valent ine's 
M anuals of the early 40's. Correspondence solicited. 
Address C. A. M . •  Box 77;) • .  New York. 

I n q u i ry No. 403!'l.-l'"or makers of chemical fire 
eng-ines. 

NOTICE TO TUNNEL CON't'ACTO RS. 

Sealed proposals marked U Bid for T}lil Race Tunnel " 
will be received by the u ndersi}!"ned u n t i l  noon. May 11, 

1903, for tbe construction of a tail race tunnel for the 
Toronto and Niagara Puwer Co., of Toronto , Ontario. 
Plans and specitlcations for this work are on 6.1e, and 
can b e  seen after March a�. 100.1. at the com pany 's offices 

at. Home Life Buil ding. Turonto, Ontario, and Niagara 
IfaUs. Ontario, or office of F. S. Pearson, No. 29 Broad
way, New York, Room 220. The right is reserved to 
reject any or all proposals. Frederic Nicholls, Vice
President and General Manager, Home Life Building, 
Toronto, Ontario. 

THE EQUITABLE LIFE ASSURA NCE SOCIETY OF THE 
UNITED STATES, 120 BROADWAY, NEW YORK. Dept. No. 29 

Please send me information regarding an Endowment for 

$ • • • • • . • • • • • • • • • • • •  if issued at • • • • . . . . • • • • . . . .  years of age. 

Name . . . . . . . . • • • • • • • . • . • . • • • . • • • • • •  · · · ·  . . . . . . . . • ·.• • . .  . 

Address . . . . . . . . • . . . . . . . . • • • • • • . . . . • • . • _ • • • • • • • • • . . . . .  
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NEW BOOKS, ETC.  I NOTES ON LAYING, REPAIRING, OPERATING, 
AND TESTING SUBMARINE CABLES. U. 
S. Signal Corps. Prepared under 
the Direction of Brigadier-General 
A. W. Greely by Captain Edgar Rus
sel. With Supplementary Chapter 
on Factory Testing by Lieutenant
Colonel Samuel Reber. Washington : 
Government Printing Office. 1902.  
Pp. 70.  

LOCOMOTIVES :  SIMPLE, COMPOUND, AND 
ELECTRIC. By H.  C.  Reagan. 12mo. 
Pp. xiii ,  604.  Price $2.50.  

This  edition describes and illustrates by 
means of photographs and detailed drawings 
the latest improvements in l ocomotive prac
tice. This includes the latest types of com
pound and single-expansion locomotives, and 
treats of many improvements in fire-boxes 
and boiler construction. 

The subjects of liquid fuel and oil-burning 
engines are carefully considered, as well as 
piston-valve engines and track-sanding appar
atus. 

The author also discusses the different meth
ods of operating valve motion for compound 
locomotive engines, and takes up the ques
tions of metallic· packing and of air-pumps. 

The new matter is  intended to put the 
reader in touch with the very latest and high
est type of locomotive and its details.  

THE ANALYSIS OF STEEL-WORK MATERIALS. 
By Harry Brearley and Fred. I bbot
son. London, New York, and Bom
bay : Longmans, Green & Co. 1902.  
8vo. Pp. xv, 501.  

No author could possibly choose the best 
from the continually increasing number of 

ways of analyzing steel works materials  and 
prove his chosen methods at every point. 
Although this has been the ideal of the au
thors they frankly admit that they have not 
accomplished it. Nevertheless they have de
scribed no method that has not been per
sonally verified and practised for a consider
able time, except in one 01' two minor cases, 
dealing with estimations. Furthermore, in 
writing up the description the authors sim
ultaneously worked thro ugh the operation so 
that no feature might be overlooked which 
was needful to a complete appreciation of the 
process. Most of the typical analyses given 
were obtained in this way. It  follows, there
fore, that the book is  eminently practical. 

ASTRONOMY WITHOUT A TELESCOPE. By E. 
Walter Maunder, F. R. A. S .  Lon
don : "Knowledge" Office. Pp. xx, 
280. Price $2.50.  

In 1900 the author commenced a series of  
short papers in "Knowledge" upon the zodiacal 
light and other objects, which, like it, need 
no op tical assistance for their examination. 
Out of that series of papers the p resent vol
ume has grown. After an introduction and 
a section on constellation studies, the author 
passes to astronomical exercises without a 
telescope, In which he discusses the sun and 
the seasons, the morning and evening stars, the 
march of the p lanets, and sunspots and moon
spots. In his third section the author discusses 
astronomical observations without a telescope, 
and treats of meteors, zodiacal light, aurorre, 
the milky way, new stars, the structure of 
comets, a total solar eclipse, etc. 

JENA GLASS AND ITS SCIENTIFIC AND IN-
DUSTRIAL ApPLICATIONS. By Dr. H. 
Hovestadt. Translated and edited 

H. T. LYMAN 
YACHT BRO KER. 

41> BUOAUWAY, ::SEW YORK 
Yachts of every description for sale or charter 

WI LLI AM S 
SPARK COILS 
are made in all sizes 'i::i�:::!!����",","",,_ 
and styles for auto ... 
m o b i l e �. m o t o r 
cycles and gasoline 
engines. 
Send for catalogue 
and prices. 

ELECTRIC 
General 

1i3 Maiden Lane, 
New York . 

CONTRACT CO ., 
Selling Agents, 

1 1i4 Lake St., 
Chicago. 

desk, No. 27A, exactly as illustrated. direct from our 
factory at Grand Rapids. Mich., Freight Prepaid 
east of the Mississipp i . and north of 'l'enllessee 
(points beyond equalized) . sent "On Approval" to be 
returned at our expense i f  it is not. the best ron-top 
desk ever Bold at the price. ( ASK for catalogue.) 

THIS DESK is 50 inches Ion!!" 30 inches wide, and 48 inches 
high ; it has quartered oak front, dosed back, front base mould 22 
pigeon holes, 9 oak front file boxes, :1 arm rests, large center dra'wer 
(with lock) BA L L-BEARING casters, 2 inkwells, 5 large ANTI-FltH .. 'TION 
pedestal drawers, 2 pen racks, 2 stamp drawers, 1 card Index 
drawer, S letter tl.le� with indexes CO:'tlPLE'fE (with Itx�k)-
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quickly taken �part and put together, and the entire de!-k has our 
iOpecial velvet pol:l8h finish. It is strictly high-grade in every 
respect. 

Nevel' in the historv of the entil'e desk business has a HIGH 1'011-
�op desk, so COMPI,l<TE , of EQUAL S I Z E ,  and STRICTLY hhrh-a-rade 
1n every debil ,  both of MATERIAL alld FI:>irSH, been sold direct to the 
user by a fadory at any time, on such liberal terms and at '-0 
�e�ts 

�t.
prlcc. This is a strong statement but the desk itself 

F R F D  MAC EY CO . ,  Lid . ,  G ra n d  Rapids,  Mich.  
Makers of IIlgh-Grade Omce and I .. lbrary 

Furnlturet Including- the mo�t complete lines of 
CA R D IND EX A " SECTIONAL 

� YSTEMS ND BOOK-CASES 
BRANCHES , 
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to do so, offer for sale, at par, 1 ,000 shares of $100 each,of our 6 per 
cent. Treasury Preff'rrf'd Stock. This stock is CUMULATIYE
b
ays 3 per cent. SEMI-ANN UALLY, and the TAXES ARE PAlo 

�:Wre('�M���' C!��f:;�i��t�.� G
a
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REFERENCES : Any agency of Bradstreet or R. G. Dun & 
Co., or any bank in Grand Rapids. 

by J. D. Everett, M.A., F.R.S. ,  and AUTOL I G H T  Alice Everett, M.A. London : Mac-
millan & Co., Ltd. New York : The The Stroud Acptylene 
Macmillan Company. 1902. 8vo. Auto Light 
PP. xv, 419.  Price $5. Guaranteed to throw a light 

This book Is mainly devoted to an accoun t 500 fee�f��:�f
.
l width 

of the physical and chemical properties of the Write for catalogue. 
various types of glass which have, up to the ' American Acety l e n e  Stove Co. 
present, been produced at the Jena glaSS-mak- j 503 Masonic Temple 
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scientific and industrial applications. The ex- I 
perlmental and theoretical investigations relat
Ing to these glasses are scattered through vari
ous journals, or have been published as separate 
monographs. That they have here been col
lected, edited and presented In book form, is a 
task for which Dr. Hovestadt deserves thanks. 
The work of the translators cannot be too 
highly commended. 

One of the functions of the Smithson
Ian Institution, at Washington, is the diffu
sion of knowledge In popular language. 

The popular volume before us contains fifty 
articles, many of them il lustrated, nearly all 
prepared by masters of the respective subjects, 
telling in clear and interesting language of the 
latest p rogress in all the principal branches of 
knowledge. 

M U R R A Y  

S E V E N T E E N  Y E A R S 
of , honest, straightforward and enviable business 
reputation is  back of every " Murray " Vehicle. Har
ness and Saddle. A nd th ey cost no more than the 
uunknown kind." We guarantee every " MURRA Y" 
Vehicle that leaves our faetory against breaksfle for 
two years. Our line is  most complete, consisting of 
B u g g ies,  S u rreys, Phaetons,  Road Carts. Road 
Wag o n s  B i k e  Wagons,  Traps, S p r i n g  Wago ns,  De
l ivery Wagons,  M i l k  Wag o n s ,  Mail Wago ns,  Bakers' 
Wag o n s .  B u tchers' Wagons,  Laundry Wag o n s ,  Pony 
Veh ic les.  Farm Carts. Farm Wag o n s ,  C o ntractors' 
Carts. Contractors' Wag o n s ,  D u m p  Carts, 

SADDLES and HARNESS 
We will be .'llad to m ail you our }large Illus

trated Catalog No. 33. It's free for the askin". 

W I L B E R  H .  M U R RAY MFG.  C O . ,  
CINCINNATI, OHIO. 

"Bodies Smaller than Atoms" Is the title 
of an interesting paper, and a s  we read "The 
Laws of Nature," "The Greatest Flying Crea
ture," and "The Fire Walk Ceremony at Ta
hiti," we are reminded of the wide range of 
subjects included in the Report. Wireless 
telegraphy, transatlantic telephoning, and the 
telephonograph are discussed by experts in 
electrical progress. Attention ought also to be 
called to papers on utilization of the sun's en
ergy, the Bogosloff volcanoes of Alaska, for
est destruction, irrigation, the Children's  Room 
at the Smithsonian, the submarine boat, a 
new African animal, pictures by prehistoric 
cave-dwellers in France, automobi le races, the 
terrible lizards that once lived In America, [ 
and �Ir. Thompson Seton's paper on the Na- I 
tiona I " Zoological Park at Washington. ... _______ ..;.. __________ " 

S a 1 'U. 't 1. :n. g  G- 'U. :n. a  
SIMPLE, RELIABLE,  ELECANT 

I m p royed 
Fir ing 

Mechanism 

Patented 
October 15, 1901 

Send for ll lustrated Price List 
BAR.NEY &. BERRY 

Gun Depart m e nt S P R I N G FI E L D ,  MASS. ,  U. S. A. 

D I E T Z  
M O T O R LA M P S  

When you buy 
our lamps 

you get 

PerCect 
workmanship, 

which 
insures lasting. 

Periect 
burning, which 

will please 
you every 

time you light 
them. 

Perfect 
appearance, 

wbich 
will add to your 

pleasure, 
every time 

you see them on 
your machine. 

Your machine will not cost you arty more fitted with 
D IETZ LAMPS 

than it will  with other and inferior ones. 

Send Cor Circnlars. 

R. E. D I ETZ C O "  77 L& ight St. ,  New York 
Established 1840 

N ew TYlle 2- Cycle Motor, 
Patented .  

Range o f  Speed, 20 0  to 2,000 Revolutions. 
4 R. P., Auto or Marine , l00 lbs 
8 H .  P., Auto or Marine, 175 lbs: 

Manufacturers in search of 
the best should address 
CUSHMAN M OT O R  CO. 

LINCOLN. NEBRASKA. 
GAS ENGIN E  DETAILt:i.-A VALUA-
ble and fully illustrated article on this subject is con .. 
tained in SUPPLRl\IENT No. 1 �92. Price 10 cents. For 
sale by Munn & Co. and nIl newsdealers. 

GAS ENGINE 
S PAR K E R  
"QUICK ACTION " Igniting Dynamo 

The Success of the Year 
For Jump Spark or 
Make and Break .bJngines. 

Also lUA GNETOS 

of 
ALL 
KINDS 

THE MILLER-KNOBLOCK ELECTRIC MFG .  CO. , 
South Bend, Indiana, U. S. A.  

The Chauffeur Sees 
the improvement i n  speed and 
ease that comes when all auto
mobile parts are lubl'icated with Dixon's 

A uto Inobile 
Graphites 

Our Booklet, W. "A Toot for Dixon', 
Graphite," describes the uses of 
Dixon's No. 605 Flake Graphite Dixon's Motor-Chain Compound

' 

Dixon's Graphite Cup G r e a s e s
' 

Dixon's Graphitoleo, and Dixon's 
PIpe-Joint Compound . 
Sold by dealers. The Booklet is Free. 

JOSEPH DIXON CRUCIBLE CO. JERSEY CITY, N .  J. 
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RECENTLY PATENTED INVENTIONS. 

Agricultural IlllpleJnents. 

ELEVATOR FOR CORN OR GRAIN DUMPS. 
-J. MABUS and F. L. HAY, Lilly, I I I. This e le
vator and conveyor for grain dumps has a mul
tiple of shafts connected with the driving 
mechanism enabling power to be applied, no 
matter what position the machinery may oc· 
cupy. The conveyor and e levator may be 
adjustably connected so that their belts wil l  
have guided movement, and means are  pro
vided for safely receiving, holding and con
ducting quantities of material. 

Engi neering Illlprovelllents. 

HYDRAULIC DREDGEl.-J. ANDERSON, 
Gulfport, Miss. This improvement belongs to 
that class of dredges which are adapted to 

fioat. The inventor in this improvement makes 
the dredging mechanism p roper in the form 
of attachments to a boat or scow p rovided in
teriorly with chambers or tanks for receiv
ing the mud, sand, silt, and water taken up 
by a suction-pipe. 

'.1'0018. 
FLUE-CUTTE'R.-E. E.  RESOR, Vanwert, 

Ohio. This inventor has made an improvement 
in devices for cutting boiler flues or tubes 
at the inner side of the flue sheets, and in 
providing a device of this character he makes 
it  possible to quickly cut a flue with very 
little exertion on the part of the operator, 
and also prevents the shock incident to ham
mer-actuated cutters. 

HOG-NOSE CUTTER.-C. 1<'. Roux, Stryker, 
Ohio. Comprised in this improvement are 
means for cutting off the nose of a hog or 
that part with which the hog roots. The in· 
vention provides a simpl e  device with the 
cutting-blade so curved and extended as to 
cut away all the rooting portion of the nose 
of the animal. The implement is also in
tended for use as an ear-marker. 

Mechanical Devices. 

BASKET-MAKING MACH INEl.-C. ENG-
BERG, St. Joseph, Mich. In its general form 
this machine embodies two work-holding de
vices, including means for feeding the hoops 
with a step-by-step motion and a single stapling 
mechanism, which is mounted to work alter
nately over the work-holding device, so that 
one basket may be operated on while another 
is being adjusted on the other holder. It  is 
especially intended for putting into p lace the 
bottom hoops of bushel-baskets. 

DRIVING APPARATUS .-J. H.  INGGOLDS
BY, Council Bluffs, Iowa. For the p urposes 
of this invention the apparatus is  provided 
with means for driving posts, piles, well
tubing and the like. It is  mounted on a 
wheeled body, so that it may be readily re
moved from place to p lace, and is mainly 
adapted for farm and ranch use for driving 
fence-posts, etc . ,  and for railway companies 
in fencing In their lines. 

COTTO:>l-CLEANER A'l".rACH�IE":>lT FOR 
GINS.-M. RUTH, New Edinburg, Ark. In 
ginning cotton the material is  subjected to 
sharp , quick strokes of the saw-teeth, which 
strike it in rapid succession, and the dust, 
dirt, and other foreign substances contained 
in the cotton are thereby loosened and freed 
from it. 'l'he inventor here employs improved 
means over those used in the air blast method 
of cleaning and removal .  The draft-passage 
is adapted to any common type of saw-gin. 

CAN-IIEADER.-L. C. SUAHP, Omaha, Neb. 
By means of this invention round and square 
cans may be headed, the machine being built 
so that it may be readily changed to work on 
different sizes and forms ; also its operation 
is such that ends or heads are simultaneously 
placed in the can and crimped. By means of 
novel mechanism the machine is  rendered whol
ly automatic, the can bodies and heads or ends 
being placed in chutes and fed from the machine. 

COPYING-LATRE.-C. SEYMOUR, Defiance, 
Ohio. Woodworking machinery receives an 
improvement in this p rovision of a new copy
Ing-lathe for turning gun-stocks, shoe· lasts. 

I and other articles of regular or Irregular 
form. It is  arranged to permit convenient 
adjustment for turning the articles of the 
same or of a p roportionate larger or smaller 
size than the pattern. 

ADDRESSING-:HACH INE.-H. L. GAY, 
Monticello, Ia. Mr. Gay in this invention 
has brought about the development of a ma
chine that relates particularly to apparatus 
for severing p rinted names and addresses from 
strips of mailing-papers or the like. In the 
operation the strip of paper is drawn over 
the adhesive brush and fed through the front 

" of the machine in an intermittent manner. 
The projected portion bearing a name wlII be 
severed by the cutter, and the blade projection 
will  press such severed portion npon a wrap
per. The machine may be p rovided with legs, 
or securely fastened to a" table. 

CLUTCH.-E. DYSTEHUD, Monterey. Nuevo 
Leon, Mexico. This clutch is especially de
signed to be used with alternating curren! 
electrical motors, the object being to keep 
the clutch inactive till the full speed of the 
motor is  attained and then instantly to con
nect the motor with its load. The inventor 
attains this end by providing a centrifugally 
operating clutch and fitting i t  with centri
fuga lly controlled means for restoring the ac
tion of the clutch until a certain s!)eed Qf rQ-
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tn tion has been reached. whereupon the cen· 
tr ifugal ly control led means permit the imme
diate app lication of the clutch thus connect
ing the motor with its  load. 

BASKFJr-;\IA C H I X E'.-C. EXGBERG, St.  Jo
seph, �I ich.  T h i s  invention relates to basket
machines: more particularly of the type used 
in making the so-ca lled "bushel-baskets." The 
iun'ntol" s olJjP (' t has ndp l'Pll (,P mainly to mech
anism for p roviding' the uasket with stapies 
and for ell'llehing tIU-'111 from the inside of the 
b a sket.  The inventor inforlll s us that the ma-

FAIRBANKS 
GAS or GASOLINE 

E N G I N E S 
<: 

chine is very rapid in a c t i on ,  and the clenching [!!l 
of the staples is lJPrf ec t. r' 

C O PY-II O L I J E H.-('.  B. TOWrJR S , Miles City, � 
and W. A. ( ' '' 'I E '' ( ) '' .  i:ltacey, ;\lont. It wil l  n 
I", found that  llY w ry l i tt le  skil l  an oper- > 
a t rve may n sc th is  invention so as to keep r:-
t rack of the language being copied, no mat-
ter how i I' l 'Pgll i a l' ly the l ines may he sIJaced 
and no mat tf'l' wlH'tllPl' the words are crowded 
in (,P l'ta in l itH'S Hll(l scattered in others. I t  
makes n o  m a teria l di ifPl'pnce w lwtllPr the sub
ject to be copied ('ontn ins few or many para
graphs.  The imp rovement is  somewhat sim
ilar to an invent ion V l't-'yiOllSly fi led hy these 
inventors. 

T I R E'- S E T . --- .T .  n. K D I lmLL,  Alpharetta, Ga. 
::\Ieans for s h rinking or compressing tires when I' eold llpon vehicle-wheels,  so as to cause them 
to  t ight ly fit the whee ls ,  are provided in this 
appa ratns.  In  use the wheel is  put on the 
tahle, and spacer-blocks are disposed so that 
the pressure of the blocks will communicate to 
the t ire. The nuts a re then t ightened by 
means of any sll i tal l le  <levief' . 'fhi::;; forcf's the 
blocks firmly np to  the whee l ,  and through 
the mOYf'IflPnt of the spacer b locks the tire is 
shrunk and fitted on the fel ly of the wheel. 

Medieal. 

IIYPODEIDI I C - S Y U I X G E  CA SK-T . A. 
( ' ILU'l'ELL, B r onwood. Ga. This contrivance 
hold::;; a sYl'ingp and containers for tablets or 
the like for charging the syringe, the holder 
H nd the con t a inPl::;; hping related to each other 
so tha t one recf'ives a cha rge from the other 
withont remova l .  thus  prevpnting any loss. 
The case rende rs the use of the hypoderm ie
s)' I'inge vel'j' convenient and admits  of the 
needle reTlaining on the syringe without dan
ger of bl eakage. 

R ail,vay I]nprO�re lnent 8 .  

GRAIX-DOOJL-<\I. C .  R o w e L l F r "  Osceola, 
Wis. The invention provides a sectional door 
which may be adapted to be p laced in a rail
way "box-cur" when the car is loaded w i t h  
grain, so as  to  keep the grain from leakin.!!; i 
th rongh the creyices in the main door of tllp 
cal' .  By llleans of peculiar construction a n d  
relative arrangement of p a r t s  this i m p l'O VellWn�
secures advantages  oyer doors heretofore nta (1P 
for this pu rpose. 

llIi"ecU" neo n". 

Fl'lNCE-l'OS'l'.-W. B. WIII-'RRY and J. B. 
lI I LL, Overton, Texas. The object which these 
inventors have in view is the construction of 
the base which is  adapted to be buried in the 
gronnd, the base sen-ing to hold the post 
against vertical displacement in the gronnd, 
a s  well as to overcome any tendency to lean
ing'. 

S l I OID-S'l'UETC l l I X G  DEVH'E.-,T. KARL-
s o x .  Xew Yorlr, �. Y. This  is a convenient 
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'I'here are many Gas and",'Gasoline Engines, and ONE 

.... FAIRBANKS '" 
Some resemble it in construction, others in name BUT there is only one 

Fairbanks Engine 
THE FAIRBANKS co., 

A J ,RANY, N. Y. PHILA DELPHIA, P A .  
BOSTO S ,  M A SS. B U 11'�'ALO. N. Y.  
NEW YORK, N. Y. NEW ORLEANS, LA. 
BALTIMOR�l. MD. PITTSBUltG, P A .  MONTREAL, P .  Q. VANf'OUVl!;R, B. C. 

LONDON, ENGLA ND. 

Marine Gas Engines 
Launches, R.ow Boats, Canoes and Boat 

Fittings 
Our Prices are Right 

Our Work is Right 
CATALOGUE FREE 

THE GENESEE LAU NCH & POWER CO. 
Roohester. N .  Y. 

---------.�-- -------------" S M A L L E Y " 
MAR I N E  GASO LI N E  MOTORS 

For Pl easu re and Working Boats 
Thi. is the Motor tha t  is ('yery
whe re known for its s uperior 
workmanship. • . • • 

Write for 1903 Catalog 
SMALLEY M O T O R  CO.,  L T D .  

B A Y  C I T Y ,  M I C H I GA N ,  U . S A.  

SYNCHRONOGRAPH.-A NE W METH-
od of rapidly transmitting intelligence by the alternating currLnt. A full description of the interesting apparatus of Crehore and Squier. 13 il 1ustrations. SCIEN 
TIJ!' I C  AMERICA X SepPL.KM El\"TS 1 1 14 and 1 1 1 3. PrICe 10  cents each. b'or sale by MUlln & Co. and all newsdealers. Send for new catalogue. -----

appliance for boots and shoes to hold tlte soles 20th CI=NTURY Electro - V apor 
straight on their lower surfaces and stretch L LAUNC HES 
the uppers, so as  to prevent transverse Were used exclusively at tbe Pao .American Expcsit ion 
wrinkles forming in tlw shoe-leather that  because they are the best. Tl ley,al'e e le;.!UlltlY ftnished, 
render the foot-gear l:nsigh tly and also injure ii8�' :��w���h�'e��teio�el���lebaJ������i��St!1(��2 �f 
by causing breaks in the material.  �team and Sail Yachts, l{ow Roats, Canoes, etc. 8howroolUS in all the principal cities. 

"'A I S T AND S l ' l'1'OHTJ<;H.-SoPII m  VIS- RAC I N E  BOAT M F r. .  CO. ,  Box  3 5 .  RAC I N E ,  WIS .  
C HI';I-t, N e w  York, X. Y. rl'his contrivance pro- -----------. 
videH a waist  and sllvporter for the hust .  �Li:r� :o be particular in buying a boat. fou take no 
abdomen, and skirts ,  to  supp lant tile corset, 
and i s  arranged to  be supported from the 
shoulder-bones and hip-bones. to leave the 
lungs, stomach, and othf'l' organs free of pres
sure, to prevent disfignration, to strengthen 
the hack, and to offer means of supporting 

M U L L I N S '  M E T A L  BOAT 

skirts ,  hose-supporters, etc. 140ft. Squal'e Stern Galvaniz
-
ed

-:Steel Boat, $30. 

EYE'-G L A S S J<; S . - E .  L. LEMBKE, New York, 
X. Y. The appearance of eye-glasses is  height
ened hy this improveInf'nt. the screws for 
fastening the spring and the nose-clamps to 
the posts are lod{ed against accidental  un
screwing and the S(' I'(\\\":-;  are  p l'otecteo from 
moisture and cannot come in contact with the 
skin and bruise it .  

W I NDOW- S A S l I  A T T A C l nIE:'-IT.-l'. ,\lAY
OT'n' .  Escanaba, 2'.Iich.  This device faci l i tates 
the raising of window-sashes without using 
connterba lancing-weights and automatically 
locks the s"sh in any position. A spring
actuated ' ge a t' i s  fastened on the sash and ar

8ide view. We make th is design  16-ft. long, anf! double end 1f) ft. long. We malte and sell t h e  best in th i!'\ l1ne. Our prices are extremely low. Wri te us foJ' a copy of our new catalogue giving detailed information and prices. 
W. H. M U L L I N S ,  3 8 4  Depol 5 1 . ,  Salem,  Ohio.  

ranged to cl imb on a rack held by the window- M O R RIS  II. RUSHTON BOATS AND 
frame. ,,·i th  t hi s  geal' a shaft is  used and .. t:ANOES • • • •  

by axial movempnt of the shaft the gear  may H1!� ����n c;8�� �ned m8:�;�eg����e:a.ss<Jfci::t:nt�gci 
be r,:�leased.  01' i t  may he fastened to the sash . Canoes ever seen in tbis city. Also Firearms and 
thus loekin� the sa!3h with 1'es1)('('t to the Sporting Goods of every description. Send for Catalog. 
window-fra me.  I THE H,  & D .  FOLSOM ARMS CO . . 3 1 4  Bro��way , N .  Y .  

TILEl FLOOR I XG.-C . P. LAW SHE .  'l' l'pn t on . \ B O AT B U I L D I N
. 

C SYST E M  
N. J .  This flooring comprises a ti le  o f  any To build T.bis boat re-
iorm or m '} teri '1 1 . and a hed for the t i le  of I ras;;. ", . . . . . = . 

"
.
' ql!ires 250 �·t. of oak, 

( . .  ' ( . � .  . . . '  I �' " .
·II!i . 

... . ..
.
. . .  47a ft. of pIne or cy-

flexible . resi l i�nt m a ter ia l .  this  material  lying . •. . . I . . . . . . . .  .. pre .. , $4.iiO ill hard-
under tllP t i le with w('hs hetween the t i le!':  and I 2;:; n LOllg. rl� ft.. Beam :�I�� �f�-li:i$ir�· t;;t� 
the t i l es  being HeClI l'ed to

" 
t?e weub.rng hy tp�·�;e��: ���� ����lo:�7.�a6}e���lfOJi:�e �;J ftl�l�J:� 

cempnt 01' o thpl'  HlPnns.  I h l R  bed IS ('on·· eOlIl J l let.e set of working i l lustrations and lIlstructlOm'l 
stl'l1ct('(1 in s('ct  i ()ll � .  :1 1: ( 1  when the fl oor i ng i s I ��e�i�\�rh altv:)f�c����� ��l�:�.a {v!�U�l�ndo�o��'Tet��a�o��� 
made the tiles in the sect ions .are laid. Wit�' the I and knock· down frames. Particulars address . 
bedding on the floor. 'rhe tile floormg IS se- I BROOKS BOAT rAFG. CO. ,  Ltd . ,  Bay City. Mich . 

I F  Y O U  S H OOT A R I F L E:  Pi8to� or Shotgun, you'n make a Bun's 
Eye by sendiuil three 2c. stamps for the ideal Hand-book " A," 126 · pages 
�REE. 'rhe latest EncyclopedIa of 
A,tms, Powders, Shot and Bullets. Mention SCIENTIFlC AMERICA N .  Address IDEA L M �'G. CO., 26 U ,;t., NEW HAVEN, CONN., U.S.A. 

POW E R - M I N I M U M  C O S T .  If you use  a pump for beer, lard. acids, starch ,  p e t  r o l e  U lll , brewer's ma�h, tanner·H 1 1quor. cottollseed oil or flUId!:!, hot vr cold. thick or tbin you want to get the 
TABER ROTARY P U M P  which does the most work at the least expense. Simply constructed. Can be run at any desired speed. Perfect. ly durable. AU parts are inLerctlangeable. Needs no skilled workman. Detects guaranteed. Catalogue free. TAB E R  P U M P CO. ,  32 Wel l s  51.,  Buffalo ,  N. Y ., U. S . A. 

and Drill 

cured in place by passing fastening devices 
through holes made in certain of the ti i2S .  
This fiooring is noiseless and e lastic.  

BCCKLE.-,T. 1' .  H U NT, 2'.laitland, Mo. The 
employment of this buckle secures together 
portions of harness for draft-animals, mainly 
to such as are used for adjusting the length 
of traces. It is readily adjusted to lengthen 
or shorten a tug-strap, which dispenses with 
holes in the strap, as when buckles having 
ton!!'ues are used. It i s  app licable to straps 
of various widths and thicknesses. 

C H A I R  ATTA C IDIEN'l'.-J. F. BLOCH, New 
York, N . Y.  I n  the completion of this improve
ment, the inventor has furnished simple means 
for p roducing a current of air by a rocking 
motion of the chair and conducting it  to cool 
the occupant. The spray of air is practical ly 
con tin nOllS .  I FOLDING BEIl.-C. P. BROWN, Springlake, 
;\Iich. The invention relates particularly to 
improvements in metal folding beds. A bed of 
this character may he easily raised or lowered 
and has means to prevent its accidental  folding 
and also for holding the bed at  any desired 
an�le, as  occasion may require. 

GAIUIENT-IIAXGER.-A. L. Ross , New 

DRAPER'S York. X. Y. This contrivance is a hanger for 

R d' Th t 
trousers and skirts which is simple and dur-ecor mg ermome er ahle in construction, cheap to manufacture, 

c�������u�u��:��i�11n� g�rt��tt:�� easily fastened in p lace on the inside of a 
b:��:-�eonal�dw;:f��b1�a�dd�ti��s t� dose:-shelf. or like support, and arrang�d t o  
every Home, Club House and �ummer permIt adJ ustments for  trousers of d ifferent 
R����dardized and fully guaranteed. waist sizes  and to al low of supporting them 

THE DRAPE R MFG. CO . by the buttons located outside or inside of the 
1 5 2 Fro nl St .. New Y o r k  I \\ a i s tban<l. _______ M_ak_e.:..r..:s .. o::f:....:,W:...eR:-: ther Instruments. 

i:lC IUo)I.;N FO R l' A I'ER-PULP.-S. H. TIB-
MADE $ 1 05 THE FIRST MONTH I:ETT H .  Urove ton, N. H .  In devising this im-

writes FRED. BLODGETT, of N. Y. J. L. provement the inventor furnishes a fastening 
�����C��ooOfefe:y'd::i\:e�or;f,mr:It��I:. device for securing the end plates of each 

M ANDERSON f l ' section of a continuous screen used for c lean-m�de $3.80 to $6.00' a g;yal, wil�e�Jr��! doing likewise. So can you. ing pulp, its object being to prevent the possi-
, $5.00 to $10.00 daily made pI.... bility of dirt ,  or any extraneous matter from 
�\�:, �:!:lr:�odt:�rtha�eold?��l: working under the sides or edges of the end 
ver, nicke l ,  etc. Enormous de- p la tes. ,, ' ��r.�:"o'Ve� ;�::.h you FREE. B O O K - S F l'1'ORT FOR CHAI R S . - T. DON-

19. GRAY Ii co., Pl.ttDg Works, A Miami Bldg., Claeinnati, o. ( ) I! n� .  Memphis, Tenn. 'l'he means adapted 
Automobile and Yacht Builders should fm supporting the table of the chair attach-.. 1 .... Uo. investigate tbe mpnt consists of a bar fixed to the table and 
B. F. BARNES MACHI N E  TOOLS 
before placing orders. The. Tool here iUustrated is (Jur 2O-incb Urill, and we have many other sizes to make a very complete line. "including Multinle Sp",ndIe Dlil ls . If i nterested in the latest rl'ools for reducing costs of prod uctiou, let us tell you what we have. 

B. F. Barnes Company 
Rockford, 111. 

METAL POLISHES. -FORMULAS FJR 

�i:li�h�����::al�a:;:scoI�\����� rri'sg���;��I�ol�Ein� 
('AN SnpPLl'}i\'fENT Nos. l -.!S:I ,  1 ��S and J "'!�!J. Price 10 cents each from this office and d.ll newsdealers 
••••••••••••••••••• � o  ••••••• .. . PLUMB· .. : fPF= 5 10:1 ERS' : 
.. . LEVEL . .. .. An adjustable incline Level a fixed Level .. .. "nd a PTumb. Sbows incline by 32,Is, or less, to 2 .. .. m. to tbe foot. A longitudinal groove in seat of .. • �ram� adap1s it to rest on pi ne or shaft . . Price 15 • .. m., WIth plam glass, �.3.00 : with ground "las", $6.00. .... .. IF CJ!,ta!n.rme oj FilUl Too'siree. THE L. S . .... 
.... STARRETT 00., Box13, thol, Mass., U. S. A. " 
? •••••••••••••••••••••••••• 

Patents , Trade Marks ,  
C O PY R I G H: TS �  etc •• . 

Address MUNN lj CO., �fl�".!:���8. Office of tbe SCIENTIFIC A�I ERICAN 
861 Broadway, New \·ol'k. 

Branch OfticP : 625 F St., "r ashlng-ton, D. C. 
Hand-book Sent Free 0U Application_ 

MACnlNIl: No. 78. 

Special Screws, Rivets, P i n s ,  and �tuds. 0 1  all k i Il d �  t o  o r d e r. S e n d  samples when r e q  ll e 8 t i n g  quotations. 
BLAKE & 

J O H :-.i SON MUllutscturers, 
Waterbury, Box- i. Conn. 

For Either _ Hand or Power 
This tnllehine i s  t h e  reg-ular h:md mRehine snp-
�i��� a;;;;t�:l� t�\:�\:r�)��e�J)��!O!�;.(��ir;:�'������!;'; maehille o r  takell from it .. La!!e for use a.'1 a 

. haud 1IL1lchhw. Lenglh of pipe handled 
easi ly in slIlall room. I l lustmted catalogue 
-prIce list free on application. 

THE CURTIS & CURTIS CO •• 
Range 2 Yz ---I in. R. H. S Garden. St., BRIDGIl:PORT, CONN. 

THE INTERNATIONAL 
KEROSENE OIL ENGINE 
is the most simple. compact and power· ful ever constructed for practical purposes. Needs less attention, is less l iabie to !'let out of order and is cheaper to run th �m ally engine manufactured. Simple, durablE', economical and rel iable. �otn ing but ordinary Kerosene Oil required t.o run it. �afe and easily operated. 

I ni e r n al i o n a l  Power Veh ic le Co . , STAMFOHD, CONN. 

!J8u U SE GR INDSTONES P 
Lf 80 we call SUPPlY  you. A l l  sIzes 
1 I 1 0 1 1 11 1 (' d  llnd 11 1 I 1 I 1 0 1i ll t P I I .  always kept i n  �tock. R�mem<)er, we make a specialtyof beieCLiuJl lStone::! for al1 �P(�cial pUl'pm�es. ;:.:if'" Ask for cutaiIJ{Jlu 
'('he CLEVELAND STONE t:O. 

2d F l o o r. Wi l s h i re .  Cleve land.  O. 

D.< .L . H O LD EN;j>;� 
S REAL ESTA�E TRUST B'LO·G. PHIL'A:, P.A 

REGE1Cfir ICE MACH I NE,S S E E  F I R S T  PAG E  S C I E. N T I F I C  AM E R I C A N  :. [P1 2 1 5 9 9  

h a  ving i t s  ends resting upon the chai r arms. 
A brace extends down from the under side of 
the table adjusted to rest npon the llJlper side 
of the chair bottom, the brace being formed 
of two parts secured together and capable of 
lengthwise adjustment. 

C O �f B I X I<�D S l D E S T I C K  AND QUO IN.
W. i:l.  ItHODE S and W. J. TRUMP, Lincoln, 
Xeb. This article consists of a sidestick hav
ing its inner side supplied with reversed in
dines, the inner ends of which are provided 
with projecting lugs whose fl'ee ends have 
longitudinal slots formed between the upper 
and the lower edges of the lugs. An adjust
ing shaft p rojects at its  ends through the 
slots and is provided at its middle with a 
collar fitting and working he tween the lugs, 
and the quoins have inclined faces operating 
along those of the sidesticks and engaged by 
the screw shaft ends. 

CO:\IBIl\ElJ TABLE A�]) I m S K.-F. H. 
DUIOJS::\I ITH,  Charlestown, ,Yo Va. Combined 
in this one article is a table and desk capahle 
of various IIses and adjustments. When closed 

, it wi l l  present no unusual appearance and 
sti l l  be a receptacle for papers, pens, ink, 
shaving utensi l s . game appa ratus,  a file for 
letters. as wel l  as  a SllppOl · t  for a center lamp 
or other objects .  

EDrCAT I O:\AL AJ'PARATT'S. - L. S. 
PItAT'!' . UaleslJmg. I l l . The object of this in
vent ion is to  provide an imp roved apparatus 
fm lise of pupi ls  in school and at  home. One 
of th(� chief fea turE's of the invpntion i s  a 
rf'ctangnlar frame adaptpd to be permanently 
RPcured to  a wal l  and t o  receive and tempor
ari ly hold boards, maps. 0 1'  pan�ls designed 
to  be nsed in t lw COllrse of instruction. 

PRO C E S i:l  01" �I A K I X G  WOOD PLAT1<JS.
l�. A. MAx nc L. IUchford , Vt. Practical expe
rience has shown that the veneer from green 
stock cannot be first cnt into round or disk
like shape and thereafter s (lbjected to ' heat 
and pressure in a P l'(�sS for the manufactul'(� 
of p ressed circular-plates. becanse the veneer 
sp l i ts  and cracks l>y shrinking nnti l  the plates 
are worthless. Thi s  i m ll l'overnent provides 
means to overcome these objections and to en
able the manufacture of good commercial ve
neer articles to be carried on economically and 
quickly. 

XON- R E F I LLAI: LI'J B O TTLE.-H. HAFF
T"'''. Woodside, X. Y.  I n i t i a l ly this bottle can 
be as readily fi l led and emptied as any, hut 
aftpr . it i s  once sealed a l l  passages leading 
from the mouth to the hody are closed by 
fixed and movable barriers. which prevent the 
introduction of liquid to the body of the bot
tle or the insertion of devices to  displace the 
movable barriers from their closing positions. 

ACCOl'N 'l' - R I I E ET.-R G. WOODWARD, New 
York, N .  Y.  A new form of account-sheets is 
herein provi ded. These sheets are designed as 
an a u x i l i a ry to the present means of keeping 
hooks and arl'llnged to enable the head of a 
1 1 1lsinrss honse to find the profit or loss at the 
dose of eaell day without resorting to intricate 
bookkeeping a nd  without disclosing to others 
the str. te  of the business. 

NOTE.-Copies of any of these patents will be 
furnisher! by �funn & Co. for ten cents each. 
Please state the name of the patentee, title ot 
the invention. and date of this paper. 

© 1903 SCIENTIFIC AMERICAN, INC.
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Hydra Battery 

Type 3A, 4% Volts 
Launch and Autos 

THE HYDRA BATTERIES are the best in the world 
for Autol11obiles. Gas Engines, Gasoline Launches

! Motor Cycles, Telephone Service, and all electrica 
work where batteries are used. and will give you satis
faction in all classes of open circuit work. 

THE HYDRA is of an entirely different construction 
than all other batteries, the patent elements contain a 
fluid which holds the whole baltery permanently humid. The Hydra is a Semi-Dry Battery and answers 
all obj ections which may he raised to a primary battery 
and does away with the disadvantages connected with 
cheap dry batteries, cqmbinillg high technical peTfee· 

tion with extraordinary durability, and surpassing all similar batteries as regards 
capacity. 

THR HYD RA although of ;he least internal resistance has from three to five times 
as lIlliCh el ectric current as any ordinary dry battery known to the trade. 

GiYe your dealer or jobber a trial order and be convinced of their excellence. 
Write for catalogu.e and prices. 

Hy e RA BATTERY CO. ,  70 Reade St. , New York, U. S. A. 

Auto Cell 

Engineering N otes. 

After standing securely for upward of 
120 years, the cast-iron bridge which The 
Coal brookdale Company erected over the 
Severn in the years 1777-. < 779 has failed 
by the sudden breaking of the girders. 
The structure is believed to be the fi rst 
metallic bridge ever erected, and it 
possesses the fUrther distinction of hav
ing given its name to the picturesquely 
situated riparian township of I ronbridge 
in Shropshire. The span of the arch is 
100 feet, the width, exclusive of parapets, 
26 feet, and the height from base-line to 
center, 40 feet, while the weight of iron 
in the bridge is about 380 tons. No de

--------------------------------------
' 
tails are at present available as to th8 WHEN YOU BUY The "Elbridge " cause of fracture, but it is surmised that 

A COASTER BRAfiE "fatigue," due to long-continued vibra-T Y P E tion, may have some connection with the it seems natural that. you want one that is genuinely improved and up-to-date. •• R
" collapse. Cast iron for bridge building 

is no longer in favor, rolled i ron or steel 

Igniting being the material generally used, but for 
all that, there are few wrought·iron or Dynamo steel structures now being erected that 

I are likely to remain intact for such a I Gives a hot spark !it ,low speed, reqUIres very little I prolonged period as did the famous cast-1003 Model ��1it�na�ga�ae;t�l� �W� ��c�o ���h��:.lll���d 10; :�6�; . . cr t S Free wheel m either dIrectIOn. Coasts on separate set I of our New " R II  BulletIn ; it contains much valuable IrOn brldbe over he evern. 
�f::;�s�n ����erJ��f p��gr.n�s BOr���utjf6�lg0�ar�gi��� I �n;g!�:floc�·d�li�r6��t�� t:p���,a[�;j��:;�f�:�Z�e:�(�r�� The "Corrosion of Copper Pipes by Sea 
B A R W EST COAST E R  B R A K E  C O .  THE ELBRJ DGE ELECTItWAL 11i FG. 

83 ('hambers St., Ncw York 

YA C H T  
-----

C A N N O N I 
1 0  sizes,  1 2  sty les .  I 
Launch or Sai l ·Boat 
si ze,  1 0  gag e .  

" ET I Q U ETTE O F  SALUTE S " 
se nt 0" req u est. 

Naval Electric Company 
95 Liberty St. 

NEW YORK, U.S.A· 

Magnetic Metal Separator 
Separates iron turnings, fnin�s. etc., from brass and other metals. Brass stock 80 cleaned can be used for best work. 

' 152 PURt1!CH�AiaSE·I1G.II�l!J 
SEND FOR A 

A U T O M O B I L E  A C C E S S O R I E S  

A P P L E  I G N I T E RS 
WATER A N D  D IRT PROOF. 

SEARCH L I GH T  
Clear View Acetylene 

Searchl ight Dynamo Type. 

Most E c o n o m  j c a l  
System o f  G enerat
i n g  C u r r e n t .  We 

make a full l i n e  of 

Ignition Outfits and 
the King Timing De
vice. 

Catalogue for the asking. For Steamboats, Sail Boats, Yachts, 
Docks, Calnping Grounds. Fire 

Hunting, Signal Lights, 
I.ocomotive Headlights, etc. 

W" ite for catalugue 
A m e rican Acety lene  Stove Company 503 l\iasonic Tenlple 

M i n n e a po l i s ,  M i n n .  

The Living 
International 

T H E  DAYTON ELECTRICAL 
MANU FACT U R I N G  C O M PANY. 

N o ,  80 S.  St. C l a i r  St . ,  Dayton,  
Oh i o ,  U . S.  A.  Magneto Type. 

Voices of 
Celebrities. 

At the cost of a half million dollars we have in
duced the greatest artists, known on the two conti
nents, to sing or play for the " Victor " Talking 
rlachine. 

You can now hear in your own home, whenever 
you want to, ant!- at moderate <;ost, Caruso, the grt;'at 
new tenor who 1S now astound111g Europe ; Kubehk, 
the greatest violinist in the world ; Plancon , the 
grand opera star ; Madame Calve, so famous for her 
., Carmen " ; Suzanne A dams, of grand opera fame ; 
the Pope ' s  Personal Choir,  and many others-so far 
about 350 selections have reached this country. 

Send for catalogue of " Red Seal " Records. 
Mmes. Adelina Patti and Sara Bernhardt say this 

about the " Victor " Talking rlachine and the " Red 
Seal " Records : 

" In listening to the records of Caruso, Plancoll , etc. , it 
seenled to me as if those artists were actually singing in my 
salons. " (Signed) 

ADEI.INA PATTI. 
H I thought I was listening. not to the echo of the voice of 

Calve, but Calve herself-the m arvelous and only Calve. "  
(Signed) SARA BERNHARDT. 

Chil·a!!o�Talking �Iachine Co. 

����:a�'(:)rl-I-��\·!;c��';����f: · & Exp. Co. 
N�w York�C. Bruno & �Oll. 
Syral"Hse�\\'. D. A ndrews. 
lfostO)l--Eastern Talking !\Iachine Co. 
B()ston�John C. Haynes & Co. 
Kans:i.s Cit'y�Schlllt>lzer & Sons Arms Co. 

j�!��: k:��:�'(� lk��\�� �:���(::; �,II� ¥�1 k �� ��l�hg�: 
]'\ew Haven--IIenry Horton. 
Den\'er�Den\'er l\luslt: Co. 
Cineinnati-Rudolph \\'urlitzer Co. 
Philadelphia-Western Electric Co. 
Philrvlell'hia-Pl'lln Phonog-raph Co. 
Ha! ti l l \ort> --I- I .  R .  Eisenbrantlt Sons. 
BlItfllln�P. A.  Powers. 
St. Louis-Yictor Talkinj:( Machine, Ltd. 

Rt. Louis-Simmons Hardware Co. 
Dubuque-Hurbrer & Blish. 
San Fmllcisco-tlhermun, Clay & Co. 
St. Paul-Koehler & H inrichs. 
Milw aukee--lIlisehy Co. 
Indianapolis-Carlin & Lennox. 
J.ineoln-\Vittmann Co. 
OniahJt -A . Hospe. 
Pittsburg-Eo G. Hays & Co. 
Pittslmrg-Theo. F. Bentel Co.,  Inc. 
Oetroit-(:; rinnllli Bros. 
Schenect.ady-J. A. Rickard & Co. 
Louisville-Victor Co. 
Gmnd Rapirl!ol-Jul ms A .  J .  Frierlrieh. 
New Orlean!ol-Nat'l A u to. Fire Alarm Co. 
A tlanta-Phillips & Crew Co. 
Savannah-Youmans & Leete. 

Victor Talking Machine Company, Philadelphia. 

I 

Water," was a subject discussed by Prof. 
Lett before the Chemical Section of the 
British Association. Speaking generally, 
Prof. Lett sai d that corrosion might arise, 

! first, from the nature of the water. The 
' London docks were notoriously bad, and 
that might be due to hydrogen sulphide, 
of which apprechtbl e quantities had been 
found in the water there. Second, from 
the mechanical structure of the copper ; 
there were always pores or cavities i n  
t h e  copper, a n d  cuprous sulphide and 
other impurities were irregularly dis
seminated through it,  favoring irregular 
corrosion. Third, from the chemical com
position ; the " Sappho" had, for in
stance, lost 1 0  per cent of her copper 
shell within a year at Portsmouth, prob
ably on account of impurities, chiefly 
arsenic, zinc, and lead. He had found 
arsenic in his specimen-in traces only, 
indeed, But the arsenic alloy would be 
very stable, and, separating in the cooling 
mass in irregular distribution, would set 
up electrolytic currents afterward, to the 
detriment of the copper. This he had 
investigated experimentally. 

Brick and concrete have been used in 
combination in a novel manner in the 
construction of a storm sewer system re
cently completed at Truro, Nova Scotia. 
The scheme was adopted as a measure of 
economy and its cost showed a great 
saving over similar sized sewers con
structed of brick alone. The work was 
regarded as one of exceeding interest to 
engineers.  The system laid consisted of 
27, 30, and 37-inch conduits ,and in the 
larger size the brick work represented 
on1y about 130 deg., forming the crown of 
the arch, and in the smaller pipes the 
percentage of brick used was even less. 
The trench was dug slightly larger than 
the desired diameter of the conduit, the 
alignment and grade having been given 
in the usual way, and a collapsible form 
devised for this method was carefully put 
in place, supported at intervals by pieces 
of plank. Several of the forms were laid 
in the trench, end to end, at one time. 
and these were then bolted togethe r  in 
such a way that one continuous form was 
made somewhat less than 100 feet in 
length. The concrete was then plaeed 
into the trench, filling up the space 
around and somewhat over the forms. 
After being allowed to set for twenty
four hours, the forms were separated 
from each other and upon being collaps
ed, were easily taken out through the 
opening at the top of the conduit. The 
bricks were used in finishing out this 
opening and . forming the crown of the 
sewer. 
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features of the tourilw l'ar :m,l t.he successful runabout. Large 
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J u�t rllitht. Fitted with hnpHlal . ArtIl lery wood �heels, 3·111Ch 
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If you are the owner of an ·Automobile or Yacht. you 
neert a set of our Improved Adjustable S Wrenche8. 

We are rnaker8 of ttle finest line of wrenches in the 
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� The only manufacturers equipping � 
� their automobiles with a compound � 
� hydro-carbon engine which is prac- � 

! ;;��;f::::��::�£t�:�:\��':��: I , and for any purpose to offer will � 
••

• � interest and should be investigated 
� by purchasers. 
• EISEN H UTH HORSELESS VEHICLE CO.  . � M IDDLETOWN, CONN • 
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Seic llce N otes. , A u t o nlobile Nc_s. 

Frankel and Wogrinz confirm the state· FOOT ' and POWER 
• •  Star" L� thes Although there are no radical changes 

ment of Hermbstdaet that the aroma of 
"'" 

in electric automobiles or storftge bat· 
tobacco is due to a volatile basic sub· teries this year, various new models have 
stance distinct from nicotine and from are built in large quantities with special machinery, been brought out by the manufacturers. reducing the cost to the Inillinlull1 consistent with 
the alkaloids isolated fro-m tobacco by first·class work. II In rnnabouts, there are the 1 ,000-pound �vel y . .  Star " Lathe is carefully tested so thai: 
Pictet and Rotschy. This was named we confident ly guarantee satisfaction and will pay I machine of the E. V. Company, with bat-
n icotianine by Hermbstdaet. It  has been all transportation charges (both ways) if, after ten I tery and motor suspended beneath the days' trial, you prefer your ulolley back. 
isolated from the milky aqueous distil late I body, thus furnishing an empty box be-

9 and I I  I nch 
•• STAR" Foot Lathes 

of tobacco leaves as the picrate of the 9, I I  and 1 3  I n c h  Power Lathes hind for carrying articles ; and the wheel-
base ; this salt occurs i n  bril liant, s ilky, Send jor Catalog . •  B "  'j steering runabout of the National Motor 
yellow needles, melting at 214 deg. C . ,  

TH E SEN ECA FALLS M FG.  00.  
Vehicle Company, built somewhat in im-

which are sparingly soluble in water and 
6 5 6 Water Street , SEN ECA FALLS, N .  Y., U .  S.  A .  

itatio-n of the gasoline runabouts, with a 
in alcohol.  According to Frankel an d  i ��������� ••••• ����������� •• 111������������ i bonnet-like box in front. 
Wogrinz the aroma of to-bacco is due to _ _ ____________ New models of larger electric automo-
this base. SCROLL  biles are the E .  V .  Company's insi de-oper-

C .  Hartwich and W. Uhlmann have in- SAWYER . 
ated coupe, intended for the use of physi-

vestigated the formation of oil in the On receipt ot 15 cents cians in stormy weather ; the hansom 
I will send, postpaid, the olive fruit. They find that it is present S��l�n �r1f�Llt�r:\.�; with underslung battery ; and the elec-

at a very early stage in the development, 13x21, over 30 0  beauti- tric truck, of the same company. All 
and increases in quantity until a maxi- �¥�n���W:::'V s,!>�: kinds of electric private carriages, trucks, 
mum is reached i n  the month of January. ��g'6'�t�����I�s���o�i and delivery wagons are built by the 
The oil is not secreted i n  special oil cells, ��gds, L��:ri l:;;!:l, Vehicle Equipment Company, of  Brook-
but occu rs as drops in the protoplasm. I t  br�c<rt :�����en1��C�t�; lyn. The company has a large station 
has been stated that the 

'
oil  is derived r';���dc�r':i'iti�����: M in New York especially for storing and 

from mannite, but this sugar has not sl'�
s
iI .  POMEROY, � r 1- n e caring for its electric vehicles. This 

been found to be present in the olive. It 98 �e.r;{�'::.en��reet, '-A. type of automobile is holding its own, 
contains, however, a large quantity ot HARTFORD, CONN. and seems destined to do, in a large meas-
glucose, which decreases in amount as Gasoltene ure, the work now performed by horses. 
the oil  is formed. Glucose, therefore, The latest practice in steam automo' 
and not mannite is considered to be the AND E bil es-a practice inaugurated by the Stan-
sou rce of the olein. THE CAUSE OF ngl-nes ley Brothers, the original inventors of 

Some interesting archmological dis� the l ight steam machine i n  America-is 
coveries have been made in the course of THE LIGHT. the hanging of the engine horizontally 
same excavations upon the site of St . on the running gear so that it drives the 
Augustine's Abbey at Canterbury, Eng
lan d .  A portion of the crypt extending 
westward from the three apsidal chapels 
has been uncovered .  The south wall 
is i n  a state of remarkable preservation 
above the spring of the arches, and has 
the remains of some fourteenth-century 
windows. On the inner side of the ambu
latory are the foundations and rubble of 
five massive pillars, additional to and in 
continuance of those discovered last year. 
Near one of  these pillars was found the 
leaden coffin and coffin plate of Abbot Ul
ric 1. ( 9 85-1006 A. D. ) , and further west
ward the body of another abbot, wrap
ped in silk vestments, much decayed. 
Pieces of copper gilt clasps were also dis
covered .  A considerable part of the floor
ing, with colored and patterned tiles, is 
still existing, and there have been un
earth ed enormous quantities of worked 
ashlar, carved marble fragments, gilded I pinnacles, and figureheads. 

Ne'\'\' � t a ll d aI'd "Autogas " Battery �ets for A utOID( 'biles, Autocydes and Launches. 
Rt>llab l e, t dghly endorsed. Long Life. Standard U. S. 

��l��t��};�r��sse, l:.�law� maKe all shape-s and s izes at reasonable prices. T h e  8 e battery set s are absolutely standard and not equaled. 

��,,- Elc(�tl'ic A u tOllH, b l t G  � n pl)lics.  
Nc,v Paten�e;;in�r:lp��ol��ition Plug. 

Pronounced best in the world . No Soot. Sparking Points alway,.., in place. Write for Illustrated Circulars. 
Search Lights. Electric Gas Lighters, 

A utomobile Lighters. 
Pnsh the hutton, it J ig-hts For a l l  u s e s  wbere candles, lamps, etc.) are 

g;nli:':�u�� e�: Electric Searchlight. 
press prepaid. Extra battertes, 35 cents. 

Absolutely safe around Gasolene Automobiles. 

Mount Ararat, on which eight moun
taineers recently had a narrow escape 
from death, attracte d the attention of ex
plorers at an early date. Sir  John Man
deville estim:lted that it was seven miles 
high, Tou rnefort, the French botanist, 
attempted the ascent early i n  the eight
eenth century, failed, and described the 
mountain as "o-ne of the m03t dismal and 
disagreeable sights on the face of the 
earth ."  A little' later a Persian Shah 
offered a large reward to any one who 
succeeded in cl imbing to the summit. 
Ultimately, the first ascent was accomp
l ished by a climber who gave his name 

. Locomobile aUlI Gas Stove Lighter. 
to the Parrot Spltze of Monte Rosa. The I Money makers for bright people. Agents wanted. 
second ascent was made by one Spassky W"U. ROCHE, Inventor and Sole Mfr .. 
Aftono-mof, in 1834 ,  and the third by 42 Vesey Street, New York, N. Y. 

Herr Abich, in 1845 . .  The first English 
ascent was made by Mr. Bryce in 1876 ,  
and s ince  that date ascents have been tol
erably frequent. 

It  has been observed that in the case 
of certain Ru iJiacem, notably Pavetta in-

" S TANDARD " 

Automobile Specialties 
The.\' :tre llse(l t'xdnsiYel.,· hy all of the 

It':tdi l l!,!' f-;team YehkJe Buildt:'r<;, bel'ansl:' 
the,' h:ln,> heen I'art:'full:.' and Ih,,!'ou)lhly 
t!·,.t !',j :lIld art' satisfa('/ory, \YI:' Ill:Ulufac
tnr� :-<.team and Air Prl:'Ssllrt' (';augE's, Pop 
Said,\' Yalyl:'s, Alltomatie \Yater GaU)le�, 
Gau,!!e Cocks, etc. �end for descri})tive 
circular. 

dica and other species, nodules or hard- St""d .. ��IR"�::;'��. ��g. Co. 

warts often arise on the l eaves. Inside N. Y.  Oflin', Room " t , " 4' B<oadway. 

there is no' apparent cause for the hard- llIodel Jlaker� and lUallnfactnrers of METAL 
ness, since the cells are of the nature of Goods CanHO! afford to be without tbe 

We manufacture Marine En�ines in sizes from 3 horse differential on the rear axle through a power upwards, from one to four cylinders. 
spur gear and pinion. This arrangement Our engines are of the }�our Cycle type, this type of engine being. in our judgment, more Reliable. more is similar to that empl oyed on most elec

Economical and more D n rable tban the Two Cycle tric carriages, and it has the advantage type. 
Our eightv page catalogue will be sent free to any of simplicity, while doing away with the 

adJres •. It isn't full of " BEST " and " OSI,Y," chain d rive. The Geneva Company have 

���n� i��::e�t���a�� :���e
o������:�O��!�s�t will bt> adopted it, while the White Company, 

Our eng-ines present peculiar advantages tv foreign 
users, as they can be run in any language, and pc )sitively 
without profanity. 

also. are using a direct drive, but through 
a longitudinal, universally-jointed shaft 
and bevel gears, the motor being in front, 

Just drop wbatever you are dOing, and send for thi. under a bonnet. catalogue to-day. 
The Locomobile, Prescott, and Toledo 

steam machines are still of the standard 
THE CHAS. A. STRELINGER CO. 

Box 12A. DETR.OIT. MICR .. V. S .  A. runabout type, with a tubular running 
gear, and preferably wood or steel wheel s . 

UGHTESl WEIGHT. AIR CHAMBERS. CANNOT SINK. This galvanized sheet steel 
?:e�tTch��:'?;!�e��,never reE��i::tC�:�dfed�i"�f��l�� 
Steel Duck Boat. rapids. Ideal boat for sports--Com" .... �20 ".,. � " '1 .  W. H. MULLINS. Catalogue .' K K K. 884 Uepot·Mt. ,8uleJll .Uhlo. 

GRAHAM ROADSTERS 
E LECT R I C  o r  C ASO L I N E  

$850 
Complete with Lamps a n d  Mud Guards. 

Wheel Steerin¥, if preferred, same price. 
Stanhope Top (detltcbab le) ,  extra, - - $1)0 
Interchangeabl� URttRn �eat, extra, 2a 
TONNEAU ATTA C H M E NT.-s�:;��s�"lde 

door ; comfortahle seats ; elegantly uphobtered. 
Price for Gasoline Vehicle. _ _ - $ 1 5 0  U for Electric ( inclnding extra Bar,tpry) ,  250 

ELl1�C'J'RIC.-Cut shows our Electric Vehicle-nOtse· less, odorles .. and vibrationless. The Ideal Rig for Ladies and general City use. Goes 40 to 50 miles on cne char,!:re of the battery. We will furnisb Double Battery, giving 
90 J� �� �i��.�si�� ;8ht�r.ee:g�p�1�g ����?;;:iy 8hows slightly under the body. 8 H. P. single cylinder. horizon. Tal motor ; fitted with applulnces found on high priced touring cars. 

The first-named has wheel-steering and a 
sloping box front, besides many improve
ments, such as the engine inclosed and 
running in oil on roller bearings, a ratchet 
device that permits of easily tightening 
the packing of the valve stems and piston 
rods. and the automatic turning on of 
the main cylinder oiler when the throttle 
is opened.  The Prescott still retains the 
box front with let-down seat, the front 
seat being la-wer than the rear one, and 
its footboard being provide.! with a dash. 
Hub brakes are fitted to the rear wheels 
of this car, the rear axle of which has 
roller bearings . The reverse is obtained I by a pedal. The engine is encased and 

II runs in oil. Three water pumps and two 
air pumps are fitted to the machine. Two l of the water pumps are auxi l i ary steam 
and hand-operated ones, a3 are the air 
pumps also. Thus it will be seen that em
ergencies are well provi ded for. The To
ledo car has a bonnet in front, concealing 
the water tank, which, together with an 
inclined box on the rear and a condenser 
in front, gives it the general appearance 
of a gasol ine machine. The smoke pipe 
projects from each side panel of the seat. 
The link throw of the engine can be varied 
by a side l ever. The engine can be re
versed by moving the throttle lever back-
ward . The exhaust steam passes first 
through an oil separator and is then con
densed, a vacuum pump driven from the 

BEST VALUE ON THE MARKET engine cre-ss-head ci rculating the con dens-
Get Catalogue before ordering' your Vehicle. ed water. 

spongy parenchyma.  Dr.  Zimmermann modern labor saver Good PropOSition to Agents. The gaso�ine automobiles for 1903 are ' T D C If interested in 
has examined these swellings and finds I H E  I S C  R I N  D E  R ELECTR.IC LAUNCHES more numerous than ever before. One 
that the hypertrophy is due to bacteria, If unacquainted witb its labor saving qualities write us for particulars and prices_ of the latest models of a elOroughly well 
which swarm and fill up the intercellular send for free booklet to tbe GRAHAM AUTCM O B l lE A N D  lAU N C I4  C O . constru cted closed car is  the Limousine, 
spaces. How the bacteria get into the BA'I' lDO N M A C '� I N E  A N D  TOOL C O M PANY Snite 4 1 7' .  1 40l La �alle S t . ,  C H I C AGO recently hrought out by the Packard Com-
leaf has not been establ ished . But Dr. 28 Morris  St reet , J E R S E Y  C I T Y ,  N .  J .  pany. In  this car the usual singl e-cylin-
Zimmermann observed that there is a 
sinking in of the epirlermis in the center 
of each callosity, which represents the 
remains of  a stoma that was functional 
in an early stage of the leaf. He there
fore put forward the hypothesis that the 
bacteria enter d i reetly into the leaf 
through the stomata, 

OLDEST I N C O R P O RATED CO .  
In U" �r:�:kJ�fl��l;i'W�.!'il:l�oilers. 

Ca��.'s H�:���I�qB!ftf:r�,w�t�c�l
n��aeour 

a Reeord Mn� in 1 05 l -fi. 
Tht:' fol lowit l:.! i-. an extrad from :111 flr!lt'r j l lst received: A ft .. 1' , , , tn ' f l t ! h' ! ·"I l"id .. ri l l� :dl ( l t 11l:'1' l l Hlkes of 

!:.\'; ;:' t.�"f l C : f��: �t(' I :(}:i' I:��tlf::l,t ';t l:��:I�;:(I'i /t�.a:::�1' \! :t;s �'�:l�: 
Stearn 

Write f ar  Uuu,log. 
Carriage Boiler Co. 

"Y W. 1st St. ,  Oswego, N. Y. 

der. horiw'ntal motor is abandoned for 
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a 2 5  horse power four-cyl inder vertical 
one, placed under a honnet in front. A 

CO PY R I G  )( TS!J etc., I ball gOVf'rnor that eontrols the lift of the 
Address MUNN a co., �ft;.c�:���s. inl et valvE'S and varies the time of the 

omce of the SClENTH'IC AM ERICAN I spark i s  I 1 Sf' (1 .  Imt  ('an he thrown out of 861 Broadway. New York. Branch Office : 625 F St., Washlneton, D. C. I action when desired.  The regular s l i d
Hand·book Sent Free on Application. .. ______________ --.. ing transmission gear, operated on the 
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selective system, is used, and this is CQ'n
nected to the rear axle by a longi tudinal 
shaft, with bevel gear drive. A pump 
feeds oil under pressure to the engine 
cylinders and bearings, and grease to the 
bearings of  the transmission. The wheel 
base of this car is 7 feet, 1 0  inches, and 
it  has 3 6-inch wheels, shod with 4-inch 
tires. The cha�sis is  intended regularly 
for a tonneau body, but any suitable body 
can be mounted on it .  

The Stevens-Duryea gasoline car is  a 
powerful runabout equipped with an 8 
horse power opposed-cylinder motor and 
three-speed gear. The transmis; ,. cn is  
of the individual clutch type, with gears 
always in mesh. The motor has a fly
wheel of large diameter, and it  is  started 
by a crank from the seat. A throttle 
button on the end of the gear-changing 
lever acts on the i nlet valves, while a 
single carbureter supplies both cylinders. 

Scientific Alllerican 

Auto-Truck, 2 to 4 Tons Capacity 
( Furnished with Enclosed Vestihule Front) 

A medium weight machine that has The above Truck is l oaded with 3 tons of merchandise and is  trailing a wagon loaded 
met with considerable success during the with 4 tons of coal at a speed of 1 2  miles per hour on Chicago streets 
past year is the Autocar 10 horse power 
tonneau. The same double opposed-cyl
inder motor that was used on the original 
Autocar runabout is found on the ton
neau machine ; but the motor has been 
improved i n  construction and is now 
placed transversely on the chassis, under 
a bonnet in front. A three-speed sliding
gear transmission, with direct, bevel-gear 
drive at the rear axle, is employed. The 
new car is  fitted with wheel steering, and 
has many of the refinements found on aU 
first-class machines. 

One of the neatest light machines plac
ed on the market this season is  the Cov
ert 65 0-pound runabout. This little car 
is built strong enough for touring pur
poses on ordinary American roads. A 
reachless running gear is employed, a 5 
horse power motor with air-cooled cylin
der and water-cooled head being mounted 
on the chassis in front under a bonnet. A 
two-speed sliding gear is inclosed in part 

THESE celebrated Gasoline Auto-Trucks may be 
seen daily doing work on the streets of Chicago 

and other cities-doing more work than any two 
teams, and at less cost for power than would feed one 
team. 
We call especial attention to our unequaled friction 
application of power for heavy work. 
We build Auto-Coaches - 1 :2  passengers, Brakes, 
Pleasure and Commercial Delivery Vehicles of any 
design of body best suited to the work. Write for 
catalogue and prices . . . .  

Motor Veh icle Chicago 
370-372 Wabash Avenue 

I LL. CH ICAG O, 

Co. 

o f  the differential casing. The flywheel Factory : HARVEY ,  ILL. Phone : 
H A R RISO N ,  No. 2929 clutch is thrown out and the brake ap- Phone : L. D . •  NO· 4 

plied by the progressive movement of a --; •••••••••••••••• i;;; 
single pedal . An emergency brake on 
the differential is also provided.  

The rapid increase of automobiles i n  
t h i s  country has caused t h e  establishment 
of num erous storage and repair stations. 
One of the largest and best equipped sta
tions of this kind is the one run by 
Banker Brothers, in Philadelphia. I t  is 
one of three conducted by this firm in 
New York, Pittsburg, and the Quaker 
City respectively. A three-story brick 
building is used for the purpose. The 
ground floor has ladies' and gentlemen's 
waiting rooms, with separate entrances ; a 
room for the chauffeurs ; an office and 
salesroom ; and a dynamo and engine 
room ; besides the regular storage room 
for vehicles, in which is a washstand 
and three p its with stairs leading into 
them, from which the vehicles can be i 
examined from beneath. Scales for 
weighing the cars are also provided. On 
the second floor there is a well-l ighted re
pair shop with a complete equipment of 
bench and machine tools. A stock room 
adjoining it contains spare parts of many 
American-made machines and a few for
eign-built ones. A l arge storage room 
for electric carriages, fitted with fifteen 
charging rheostats and a battery repair 
room, is also situated on the second floor. 
The third floor is used for storage pur
pases merely, and will accommodate 150  
machines. An electric elevator capable 
of lifting two tons connects the three 
floors. This, as well as the machine tools, I is run by electricity generated on the 
premises by a 26 horse power gas engine. I 
A separate 9 horse power engine is used 
at ni ght, when the buil ding is brill iantly 
illuminated with i ncandescent and arc 
lights. 
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AUTOMOBILES FITTED AND UPHOLSTERED TH ROUGHOUT 

MATTRESSES, CUSHIONS and· PILLOWS 
For Berths and Seats on Shi ps, Yachts and t::mall Boats ; llsed as Life Prese rvers in emer

�ellcies. For Beds at Home, Hospital or in Catup. When deflated. reduce to one· twelfth 
Inflated size. WRITE FOR BOO R L ET D .  

Non.Absorbent, Odorless, Hygienic. 
CONFORM 'ro EVERY CURVE 

MECHANICAL FA BRIC CO. 
Providence, R. I. 

Ful 1y (�naraJlteed. 
OF THE B O n y  

NEW YORK OFFICE, 
I6 \V' arren Street 

ONCE A YEAR ENOUGH 
IF you lubricate your auto. with 
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\Y. :\lp tcalf{' ' . . . . .  0 • •  0 • •  0 • • • •  
Clospt St'at,  J .  I l a n spn o . .  0 • •  0 • •  0 • • • • • • • • • •  
( , lo:o;pt spat ('ateh,  F.  :\1 . .A.lt'xa n u p r  . .  , . . . .  . 
Cloth{, s  d l' u i n i l l g  (h' V it'{ ' ,  C. Shdt't'l'd . .  , . . . . . 
Clothps d ry i n g  apparatus,  ('{' n t rifllgal,  1,\ J,  

724,;) 1 0  
724, I �I 
72:l,973 
724 , 1 3 1  

B i rd . ,  . . . . . .  0 • • • • •  , • • •  0 • • • • • • • •  " . , • •  72 4, 250 
Coach w i ndows, { ·t{' . ,  ll n t i l' a t t l i ng ('ushion 

fol' ,  I .  H .  l'o1 lllfol'd , . . .  , . . . . .  , . . . . . .  0 . ,  724, 1 99 
('01.1 1 IWg",  Can V:l R ,  :\Io l'l'is & S t a pl{ls . . . . . . . .  724 , 3 1 6  
('oa t i n g  m d u l  \dtb s i l v p r ,  cOlll Pos i t i o n  for, 

E.  I).  K p ll(Iall . . . . . . .  . 
('oa t i n g  w i t h  m d a l ,  ( ' .  E. :\lull 1·o{' . 
( ' o i n  ('ol lt l'oll{'(l m a <'il iIH',  K {h' K l p i s t . . . .  
('nil l  ('o n t l'oll{'(l machinf ' ,  B .  Hob:,  .rl' " . , , ' 
('o i n  W l'lI l1PPJ', C. A, II P 1T . . . . . . .  , . "  . .  , o .  
(, okt' OVI' I I ,  CL F .  :\["'PJ'8 . . . . . . .  , . " . . 
( 'okp flV1'11  wat( 'ril lg aVIHll'utl1S, D. H. � t a llft 
( 'ollar fast{ 'Jl('I', \Y. :\1 . S h f' w l'Y . . . 0 • • • • • •  
( ' olla l' ,  h o l's(',  P. Olsoll . ,  
( ' olUbil lg m a e h illt ' ,  .r. \Y, :i\a Sill i t h , 
Composi tion of m a t tpl',  H. R k h m n l l  . .  
(' ondpnsPI', j {' t ,  L.  It . .\ll)(' j'g"{' r .  0 • 
( ' on t l'oIling' mp{'h a n islll , A. P. S. :\itlC(IUi Hi<'11 
('OllVP.'TPI',  A. J1 . ..\ (' k l i n  . . . .  " . .  , . "  . .  , . .  . 
('OllV<,.'T {, I' .  l'('ei ll l'o('a t i n g' ,  F. H. SCll l l lp  . . . . .  . 
('OVlWl' f !'Om Ol'( 'R, HPlll.I l·a t i l i g' ,  ( ; . n, V a n  

.\r�(lal(' 
( ' ( l JlPpt' lpu{ 'hil lg',  G. I I .  \Ya h · l'IHlI'Y . .  . 
( 'o l'(l n g"(' 11u\('hil l l ' ,  'V, no A y i s  . . . . . . . . . . .  . 
( '01'1' c l l t t i u g'  1ll 1 I ('h i IH'.  K n. S m i t h . ,  . . . .  , . 
( ' O l'I 'R. m a ('hhH' 01' a ppliulI{,(,  fol' fOl'lll i n g" ,  

.TOllPR & 'Yl'ight . . . . . . .  0 • • • • • •  , , • • •  0 • •  
( 'Ol 'll  h u s k p l' n lH l  shl'pddl'l', ( L  \V. Ticp . 0 • • • •  
('OI'Spt, S. :\If'yPl' . .  , . . . . . . . .  , .  0 • • • • • • • • •  
( 'ottoll  ('hoppPl', rr . �L Rhol't . 0 • • • • • • •  , • 
C I't'um sPp:l l'a t o l' :Iu d  ('bn r n ,  comhillt'd , "T. 

Fpl'gnsol1 . , .  
C I'{' m a t i n g  I lUt n's('ihIp w a Htt'  m u t p r i a l R ,  H IJ -

72-t, 1 08 
724 , :3 1 7  
72:1 , 87� 
724, 1 84 
72:1 , R7 1  
724, 0:12 
72-t, ;�110 
724, '142 
72a , !)1 )4 
724, 1 1 H  
724,( )4:1 
72:� , !)72 
724. :W7 
72;) , 0 7 1  
72 4 , 054 

72r{ , H-49 
724 , 4 1 4  
72:� . HOO 
72:J, n;�5 

724, 1 05 
72:� , H-t4 
72:l , 8!l;) 
72;),931 

72;) , 85 1  

p a r a t u s  f o l ' ,  \Y, �I. 'Yh p i ldoll  . . . .  , . ,  72:�, H!)!) 
C r u t c h ,  tuIm I n r  m P i n I ,  .r. Conn . . . . .  , . . . . . .  72-l , :�.s2 

�:��!.�'.�:;:� tt:�;':gll�I�; to�� ' 
a ;��;�171�';'��'�1, ' T: 'I�" . . \;I���8 +�j: �¥i� 

('ut out, O .  H .  "� i l l ia m s  . . . . .  , . . . . . . . . . . . .  72-t , �Hn 
C u t t i n g  d . .  v i c  . . .  II. j}( ol  �IH'· . . . . . . . . . . . . . . 72:1 ,�41 
Damppr Ul('('h:l l l i � m ,  t i nH',  E .  S o  & G .  B. 

'Valk('l' . . . . .  . . .  0 . 0  • • • • • • • • • • • •  
D(,11 t a l  fiasl\: ,  .J, II. l·'f'ag-all . . . . . . . . . . • • . . . .  
Df'ntal huwIpiP('(', ,,� . H o m H n n  . . . . . • • • . • • .  
nf' n t a l  l l lold,  \V o � t l't'pt l l l a n . "  . . . . • . . • • • .  
D i f't iOlHt l',Y , Tlwl":l m ' u fol  • .  1 .  'Yo Hue! . • • • • • . .  
H i p .  Ht' t ' 'V i r( '  (ll ' : l W i l l g" .  ( I i I ' .  
Die stoe k ,  .J. J .  :\1 H H n l l ,\"  . . . . 0 • • • • • • • • • • • • •  

(Oontinued (m paye 288.) 

724,200 
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.For the (;upltnlilolt., .-Breaking 
i�':ak�'J��t t'I'1fe ;�I:a�)I:'�:�J;�I;;}I)�h�i In II;���� 
;:�u::!�

J
��I;��:�(I�k

l
l�:�pS�n\,\

i
�:t

t
�tO IIf;��: � 

"harp IKliut. Canllot break in  the := 
l'n(:ket. = 

}c�or the J�xp('rt-Allno,\'m]('e is � ('J'e�t<!d. awl time lost in illlportant iJl 
tig'llri l lg' if the pend! breaks and re- � 
'lllil't!S sharpening- llg-ain. Press the top .:: :lnd il JJlJJt�di :Jte l." a new, "harp point is � 
l���

t
::.�

I
�:

'e. II:ml leads are snpplie,l for .5 
1Ii�4. }'or the Slteno2ruphcr--l'endl � 

�harJ>"Il J I l:! is probably a slow anti Jlnin- � 
ful pr"ee��. 1\0 lJe"d of interrupting- _ 
didatiull for this purpose, A new, · ... 
sharp poiut in a flash by pressiuj! � 
the h . p .  � 

}'or the OHi{'e Hoy-How liIanv � 
hoy;; at nffi,'e 0)' sdJOol ean sharpen :'1. 
pendl without nee.l\ess w:t"te 'l No 
sharp.onil lg" hert'-just pl'ess the top. � Hnlds tht! poi1Jts as tiI-ml.\' as \\'041(1. � 
Plentiful, l'eti! l� at sll la l l  ('ost. L:'wl ill .... t wo ( 'ojol's-h)a('k (l J Jt'di l l l l l :1.1](1 hard) � 
or in. lel ihle. Fe.1 in frolll the tnI' . . Ah- _ 

•1Ii1S��. 
""l nte l \' !;!,'uaralltee.t one \'ear. If I lot cd 
�::l .�:�����. (�;el�\:.l, awl :t) retiO,; postpaid .� 

A JIEI!I C A l'I"  L E A D  PEJli CIl, C O . ,  � 
4H3 Hroudwn.r . :S t' \\"  Yorl,;.. ,'J). �I  FarrilJ)..\"doll .A yellllt', Londull, !<:. c. 

AJ:(�llt'" (CoinirlJ: 1Il01ll'Y. 
Propol'Oitioll A3 on rl'qUt'l'Ot. 

, i  PHi llts '\��'�{IF�����:-i lJ��'k f�:�ll��dl;¥,I)II\· i;�;. alld thin>!s 

: Dish wushing tray. X. U. Blaekwood . . . . . .  724, 2;')2 ! 
utsplay rHeK, \\' . E. LamlJuell . . . • . . . • . . . •  72� , ��<-) 
IHvlders, .1. (' , Edgar . . . . . . . . . . . . . . . . . . . . . .  7:.!4,US.s 
VOOi' eht'ek HlHl elOSl'I" , .J . L. Pearl . . . . . . . . 724,;-t,�5 
Dool' el08e1' awl elwei\: ,  J. Banisle.Y . . . . . • . .  7!!:1,SOS 
VUOl' hauger, )1. C .  H.iehuI'U8 . . . . . . . . . . . . . .  72�, U22 
Dour slu' l lIg, J .  1 1 . All,U{' l'SOll . . • • . . • • . • • • • •  72-!, 1 [)2 
1)001'8, l'otu l',Y tty In'ush uttueblllellt for 

s t' l'eell, ::' . Ci- .  ;Schol7. . . . . . . . . . . . . . . . . . .  72-1, 052 
Dough making aHd - rnixiug machinp, \V. So 

& C .  L Cort'y . . . . . . . . . . . . . . . . . . . . . . . .  724, IG2 
Draft device, '1'. Y. Elliutt . . . . . . . . . . . . . . . . 7�4,272 
Draft equalIzer, O .  Sallodell . . . . . . . . . . . . . . ' j  24,0-:17 
Draw o a r  atta('!lllH'l lt ,  1<'. C. Amicl'Soll . . . . . .  '{24,07� 
D ress shipju, :,; . K "dug . . . . . . . . . . . . . . . . . .  7�4 , 112 
DrPbser, J .  L .  Lan:cll , . "  . . . . . . . . .  , . .  , . . . . . 7:.!4 ,;)UO 
Dye and m a k illf� same, azo, A. Bertschmann 7:!4,078 
l';gg oeatel', ( ' . )WlILley . . . . . . . . . . . . . . . . . .  724,246 
Electric accumulator plates, mak illg, J. J. 

II. HulIte . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  724,012 
.Electric circuit hreakpl', J. J .  \Vood . . . .  , . "i24,228 
�lectric conductor tile 01' conduit It \v 

Lyle , . . .  , . .  " . .  , . . . . . . .  � " , ', . . .  : 
}<}lectrie CUI'l'Pl It  cOIl t l'olleJ', L. B radley , 
Bkctrie furIluet', H. \Yinter , . . . . . . . . . . . .  . 
E1ectrie g(�lH'rutor attachmeut, E. A. Ter-

72;j, 89� 
n:1 , 1l 1 7  
'/':::4, 009 

pening " . . . . . . , . . . . . . . . . .  " . " . . . . . .  ' . 724, 1 44 
Electric light volt: attadUlll' l It,  1 . Levi , . . . 7:.!;),��6 
l!.;lt�etric mueh illes, pOll' sllOe tot' dYllawo, A. 

Churchw a l'd . . . . . .  , . , , . .  , . . . . . . . . . .  , . .  7�;),USU 
Electric switeh, O .  W .  II a!'t . . . . . . . . . . . . . .  n:J, 1l66 
Eleetrodcs, llHll1ufaeturt� of, .1 . . 1. Ih'il"Jllalln 724,:!S7 
Eledt'oly tlc d('I){)� It l oll, eOlllvosition of wat-

t e l' for,  E. D. hpwlull . , . . . . . . . . .  " . . , 724 , 1 07 
Elpvatol' dOOl', 11 .  llitl lPI' . " . "  . . . . . . . . . . . .  72;),tU;) 
glevator gate operating wechallislll , J. B. 

\V . 1·'ogal . . . .  , . . , . . , . . . . . . , . . . . . . 
EllipticaJ SPl'illg, :Swith & FUll k ,  . . . .  0 • , • •  
�lHl gatP, (JUW1Hllg. 1 1 .  Boyd . ,  . .  , . . . . . . . . . 
El!(l gatt' rod, .1 . H. Lyford . . . . . . . . . . . . .  . 
Ellgilll '  or lllotol', F, \V. l{oglt'r . . . . . . . . .  , . .  
t.:llvdop, postal, A.  M,  Pelh' tn'atl . . . .  . 
Evaporator, E. It. EdsOll , . " . " . , . , . .  
Exvallsion holt, N .  II. ,stt'\\·;t rtl . . .  . 
l';xplosivt' { , I lgil le, C, \Y , \\'clss . .. . . .  , . . . . 
Ext<'rllli l iatUl', F .  �laeFa rlall(l . , . . . . . .  , . . . . . 
1 ... .\·pg-las8 HOSt' guard, H. D. FllIdl . 

--------------_________ , F a i l' stitdl lll:l('hllH' ,  E. F, ).lowt'l' . . . . . . .  . 

724,;)85 
724, 213 
7:!:J,�15 
7:'!:J , �UO 
724, 333 
72;; ,H11 
724, 1 7 1  
72-1, 2 1 ti 
7.:!;;, U£)() 
'/ .:!-:I:, 30£) 
'/ .:!-!, -107 
'i �;j, IlU8 
n:;,lllti 
7 2;1 , UU-:l: 
'i .:!;1, U07 
7U, l72 
72:1, �m) 
72:�, �U5 
n4 ,H3 

Cramer's New 

BAN N fR  X rLATfS 
Represen t the latest im provemen t 

in the manufacture of 

I Fall l'ove earrit 'r, ).1 . B l'uutie 1 tl .  . . . . . . .  " . . 
1" <11 1 ,  C. �\.. . l'�ck " . . .  , . . . . . . . 
Fal't' rpg"istel'i l lg avpal'atus, ( ; . A. ( ) Wt'll . .  
FUlled, l'egi�terillg, l\' .  11 .  lCilt'I' l 't a l  . . .  . 
Feeu cuttpl', A. '1'. Ilee k  . . . . . . . . . . . . . . .  , . . 
L<'t'l'd 01' wa t t ' I' 1)(1 11, p011 1tQ' , 1" . 13 . )'!il hi . . 
F{'pd watp!, Ill'atpr,  1<'. C. 'LI'illWl' . . . .  
Ferruling hosp :l wl  Ill'Otlll e t  thPI· t 'o1', ( i .  1 1 .  F . 

�chl':l<ler . . . . . . . . . .  , 
Fill ' , iwit'x eanl, C. A. Evan:::! . . . . .  . 
I·' i ll', IHlpel', L. \\'. A l'lll:::!trong· , . . . .  . 
Filling apparatus, \Y. n. :Sht'J1ll'ld . . . .  
Firearm attaeliml'nt,  R ,  1\1. U .  l'hillillS . .  
Firearm lllagazilll', n�veating, II.  Hurris . .  
F ire eseapp, L. H. llptl('rt . . . . . . . . . . . .  " . . 

PHOTO D RY PLATES ]:::�l;in'�'
c
'��"�; r hnll\\�:·' AlL ,�

ch
[��W��;I : : : : : : : :  

Fishing' rt'el, Eo D .  Hockwell , . . . . . . . .  , . . 

724 , 12D 
724 , 17a 
'i24 , 2:n 
'j 2 4 , ;�41 
724 , :127 
72:J, IlU4 
72:;, ,stiS 
72:{, !J25 
724,:162 
7U,2011 

They EXCEL in 

R.APIDITY, UNIFORMITY AND 
EASE OF MANIPULATION 

F l a s h e r  and tirl'uit therefor, elel'tril',  H. 
C .  Horstmalln . . .  , _ . . . . . . . . .  , . . . . , . . . . . 724 , 1 02 

Flask. :See VPlltul dusk.  
Fluid agitator, A.  P. Ba l'lll·y . . . . . . . . . . . . . .  72:;, �77 
[<,luill mixing apparatu8, (; , .L Loe.uen . . . .  72:; , 1l88 
Folding box, L. L. Claxton . ,  . . . . . . . . , . . . . .  7 2:�, ,s;m 
FOl'ePllS, hemostatic, \Y. L. K uttall . . ,  . . .  724 ,O�4 
FOl'tllllP tellillg attachmcnt,  C. L. Hurd , . 724 ,;J92 

Ask your dealer for the new plate . If you r.; l' Il i t  wrapper and makin!l 8anH', K Ihlvl'nl's Z�4 . � UU 

have. '1I\ ' liffi '  lIt i " ' t 1 1' 11<'1 , artIfiCIa l ,  \\. B . tllll l t h  . . . . . . . . . . . . . .  124 ,214 "- )- ( Cl Y 11 procurtng 1 F U l'llUCe feeding app'l1'u tns, C. \Y. Bnnr . .  
please let us know, and we will 724,:i76, 724 , :177 

see that you are supplied. I FIl8ihie pattel'II,  F. Balll ! , . tlr . . . . . . . . . . . . n4, U:1 

Dry 

Gaiter, congress, B. L. helth . . . . . . .  , . . . .  724, 1 88 
U-a m e  a llllHratus, llalJhit & HUlll V e l . . . . . . . . 72;{,807 

Manufactured by C,ume apparatus, E .  'l' ruslow . . . . . . . . . . . . . .  724, 223 
(�anw apparatus, I'�. Baw(jell . . . . . . . . . . . . . .  724 , 244 Cramer U a rmellt,  G .  .J. Iludson . . . . . . . . . . . . . . . . . .  724 , IJl l 
tl - a rlllPu t  fasteller, N. J. YOllllg' . • •  , 0 . '  • •  " .  72;� ,!)(in G. 

Plate C n a l'lllent fastener, ti, �cl11n i t t . . . .  , 0 . '  • •  ' .  724 , 21 1 ompany I ( :a rmellt hallgl' I' ,  T. �l . )lull<Nills . . . . . . . .  724 , 1 18 
(�a8 and t a r  separatol', E. A. Mool'e . . . . . . . . 7!! 4 , O.JO 
(Jus, apparatus for producing motive power 

from liquiu, G .  n.  Frall'y . . . . . . . . . . . .  724 , 278 ST. LOUIS,  MO. 
Gas cooler, E .  �\... �I()on� . . .  , . . . . . . . . . . .  " . 724 , U:U 
( � al-l I'ligi l l l ' ,  A.  n. Dingmlln . , . . , . .  , 0 • , • • •  72;), 844 
Gas engine, eompoullu, .T. Bahlt'II . . . . . . . . TU, 2:m OFFICES IN 
(i-as genera ting system, C. \Vh i  tfit:hl . . . . . .  724,351 
Cia8 generator, aeetylt'IH', N. Uoody{'cl l' . . . •  N E W  YORK:  

32 East t Oth  Street 

C H ICAG O :  S A N  FRANC ISCO: 

724, 2110, 724, 281 
(i-as  gelll' l'utOl', aeetylelll', F .  l\f. Ashley . . 724, 374 
Uas light{'r, <l lltomatie, :So  II. ).Ialllas , . .  , . .  724,027 
G a s  prpssure ill lml'lle l's, apparatus for regu-Room t 2 t 1 Masonic  Temp le Room 38, 8 t 9 Market St, lating the, :\!. OtIl'lll){�l'g- . . . . . . . . . . . .  , .  724 ,0:35 
( �a s  producer, C. II. ).{org:1I1 . . . . . . . . . . . . . . 7:.;:� , ,s97 

MAIN BUILDING, ARMOlTR 
JNSTI'f UTE O�' TECHNOLOGY 

TRAINING and education 

are absolutely essential 

young men who wish 

to 

to 
succeed. 

A more advantageous offer has 

never becn made than is now pre

sented by the AMERICAN SCH00I4 

OF CORRESPONDENCE, formerly Of 
Boston, Mass. , in giving i nstruction under the direction 
of members of the Faculty of ARMOUR INSTITUTE 
OF TECHNOLOGY. 

MACHINE SHOP, ARMOUR 
INSTITUTE OF TECHNOLOGY. 

Courses in 
Electrical , Mechanical, Stationary, Civil, Locomotive, 
Marine, and Sanitary Engineering ; Architecture, Navi
gation, Refrigeration, Mechanical and Perspective 
Drawing, Sheet Metal Work, Telegraphy, Telephony, 
Textile Manufacturing, also 40 short special Engineer
ing Courses. 

In addition to their regular instruction papers students 
in full Engineering courses are furnisltcd a Technical 
Reference Library ( in ten volullles) as a Itclp in their studies. 

AMERICAN SCHOOL of CORRESPONDENCE 
Armour 

at 
Institute of Technology 

CHICAGO, ILL. 

Mention SCIENTH'IC AMERICAN 
G a s  pl'ollucing plant,  F. B. Bowmall . . . . . .  'j :.:;.{ , � 1 4 
( ia te, .J. Y. )leK illUl'Y . . . . . .  , . . .  , . , , . . . . . .  72;{, U01 ��;;�::::::::::;:=::::::=::::::::::::::::::::::=::::::::::::::::�::::::::=::;�� 
(iear, compensa ting, 1.'. J. Lindsay " . . . . . . 7')-1- '�U'J I 

. ( f l'Ul',  variahle speed, 11' . Millpl' . . . . . . . . , . . .  72-1- ; :n 2 

Webster's International


The Best Practical 
Working Dictionary 
Contains the Latest Information 

on Scientific Subjects 
'1'hc :x ew l:dition has if),()l l() lIew words. �cw plates. 2:364 tillarto pag-es. 51}()j) i l lm;t.rations. 

LET US SEND YOU FREE 
h A rl'est in ProllUlwtatif)ll " which affords a 
pleasant and instl'ueti\'e evelJinl.!;'� entertainment. 

Illustrated pamphlet also free. 
G. & (). lIerrimR {Jo., Pub., Springfield, Muss. 

THE FAY & B O W E N  MAR I N E  M OTOR 
is a l'evelation to t,hose \vho h�l\'e used ot.hers. Relial) le , saft', 
durable atht easy to operate. Rem:ll'kabl,' spee,l ,:olltl'o.l . Best of al l ,  i t  "tarts wlwlI yn\l start i t . ]\;0 han l i t!  or (Tan'\.. IS 

:�:;�;lJt ( :tl1��11)�:�I�;���i! i;�Jl J i:��::'i > : � . atl�; I�� t";�:�:t! ��.l i�L;IJ�� ';II/llt.�. ;�;\;·f::�� :lll,1 satisfactory i�IJiter. 
:\Iotors Cohli,lete from 1 Xi t.i) �:, h,  p. reatly for inst:tl latioll. 

\\Te also build handsolJJe laUllehes wit.h motors instal led and 
read v to run. SE:"Ii I I  VOl! tC A T A T,OGl: E .  }' AY & Bo"rEX. 35 :lItH !"'t.. A u burn. N. Y. 

(;-( 'uring, varialJle speed, A .  PetPler . . . . . . . .  724,202 
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. .  :V: 724 , 17U We can sell your goods abroad ' Q Q 

Glass bottles, machine for making, L. U rot{� 724, aSS 
(Bass hotth�.s, maehine for manufacturing, 

T .  \V. �jmpsoll . . . . . . . . . .  , . . . . . . . . . . . . . 72a , U;)3 
H O F F H E I M E R  &. CO . 

E x p o rters ( �lasR, makil lg sheet, n. U.  :s l i n g l u tl'  . . . . .  , . .  72-1- , :�4-1 ! 
Caazing system, H. \V, \Yaldrni l'e . . . . . . . .  72:� , Ur)a ' Representing Ame:rican Manufacturers Royal In surance B u i l ding 

t.�bicago� U . �. A .  Golf hall,  A .  It. :sllear . . . .  " . . . . . . . . . . . . . .  72:�, !)aS th1·O'I.tghout the World 
( iov(,l'nol', h,rilrocal'holl ellgiHl', C. 'V . \VPiss 723, 057 
(;l'ui n  iJiIult'r, J � "r .  \VL'hstt'r . . .  , . .  , . . . . . . .  72:J , HiJiJ Ocean }'rclght, In8urunc(� �nd Clearances attended to. We keep you posted as to the fOI't!i;,;,!1 !l�I J Jand for your l'r(Jllut'i 
G I'Hill enulll', H. L. Hpwitt . . . . . . . . . . . . . .  724 , 1 82 
Grain llislodg{�r, H. ].�, Koeh . . . . . . .  , . . , . 72;� , SSU 
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F. ).;: 1I0ttS . . . . . . . . . . . . . . . . . . . . . . . . . . . . 724.0W 
U rocl'I'Y hin, A .  Monahan . . . . . . . .  , 724 ,020 
G - rolllld roller, 11' . D. ).Ioot·(, . . .  , . . , 72 :; , SUti 
Gun brake, t1uid, Resow & Lauoer . . . . .  , 72-1 ,398 
( � n.Y <-"lamp, T. g. Hallett . . . . . . .  , . , . . . . . . 72:; , 862 
(;1l11 r!>mit appanttus, K K. l{oUw . . . . . . . .  724. ;;:;5 
G - n n  stock, Cllsll i Olll'd, O. F. E l'mPl . .  , . . . 724 , 273 
l I a i r  dn-il lg appara1:11 i:5 ,  .J. �\... (J rant . . . . . .  724 , 178 
Halter,  D. O. Fosgate . . .  , . . . , . . . . . . . . . . . . 72:� , m)!) 
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Harvt'stl'r, heull, ,Y o II . \V i lder . . . . , . . . . .  , .  72a,9H2 
l I a rvestpl',  cotton, R. CUllllall  . . . . . .  , . . . . .  72:{ ,O,s5 
l Im'vpstl'l', eottoll , J . .  J. Fuulklll·l· . . . . . . . . . .  72a ,H97 
l Ia t  hIm'king machine,  A, B. \Varing . , . . . . 724, 404 
lIat hody fOl'llliug muehine, A. B. \Val'ing 72;'). , 1)54 
Hat fa8tl'n!>r, A .  l" lpeg"r . . . . . . . . . . . . . . . . . .  72:; , 85:1 
Hat or eap shaping hInck, II. II .  \Volf . .  , .  724,227 
Hay shock vPlltilator amI safety stack hot-

torn, 'Yh i t e  & )I illel' . . . , . . . . . . . . . . . .  , ' 724,a56 
Ileatpl' and · steam generatol', combined, D. 

Durand Mfg. Co. 
Eastern W i dewaters ( C u lver R d . ) , 

ROCHESTER,  N .  Y 
lligh-grade canoe� and �kitl!' our 

spechllty. All canoes h ave bras� 
stI-ips between joint�, making them 
waterii{lht. We alf'o bui ld laun c h e s  
to be uperated by gasol ine. �team 
and foot power, sa il boat s, etc. \Vrite 
us before p l aCing your order ; it will 
pay you to do so. 

The loquet Launch & Motor Co. ' ROTARY ENGINE�. -ARTICLES ON 
this t.ype of engine. giving rullny details and Illustra 
tions. are contai ned in SUPPI.JEM J<:N'L' Nos. 11 as, 
1 1 86, 1 1 93 and 1 309. Price 10 cents each. For 
sale by Munn & Co. and all newsdealers. 
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. ·n: · ·(·;;·l;�;' ;· : : : : : : : : : : : : : : : . : : : : : : :  +§tgZ� Marine Motors with Reverse Gear MAR I N E  Gaso l ene MOTORS  Heel fol' boots or shoes, l'Olllpl'nsatillg, H. 

W y n l ' l l  . . .  . . . . . . . . . . . . . . . . .  724 , 150 Fast and HandsoDle Launches 
l ied n a i l ,  I I .  Hl'i!(!(8 . . . . . . . . . . . . . . . . . . . . . .  72:1 , Rl U 
l Iingl', Rln'illl:, W. U. I'd" r k i n  . . . . . . . . . . . .  724 ,o:m 
I I iu,C'p ,."u sIwl', antifl'ietion, ]� . A. �loore . .  724, 1 1 7 
I Iitehing <It'vic{', horse, U . "T. :O;b('phull , . . .  724, a-40 
Hohby hol'sl' amI mel'ry go round , rr.  Slllikx 724,218 
Hoe, ga l 'dt'll , I,' . Va,nil . , . . . , '  72;),950 
I look. Set' Snap hook,  
IIon:'lPsi1op, Oetigan & Peacocl{ . . . . . . . . . . .  . I Horseshoe pad, .J. �L �()rd : . . . .  , . . . . . . , . . . 
l Iosp coupling, E. 'I'. ParRous . .  , 0 • • • • • • • •  
l Ios(' coupling, G .  IIirschPIl . . . . . . . . . . . . .  . 
l int a i r  pipp, A. G. Scherer . . . . . . . . . . . . .  . 
Hot . a i r  pil)(>8, moistening devi<.'L' for, J.  

S .  RogPl's , . . . . . . . . . . . . . . . 
l I ot w a t p r  bag, J. II. Holt . . . . . . . .  . 
I I nh'o('urhou hut'upr. J .  F .  HiggillS . .  , . .  , . .  
I J ,\"<iro(,H rhon hllt'llPr,  C .  K .  Bel'ge . . .  , . . . .  
J I l ( ' l'llRtatiol l  IH'PVPllt ivp,  R. L. Gamlt·Jl  . .  , , 
I ! I ( ' l'l1f-lbltiol l  pl'evelltivl' <111(1 IllPtbod of mallll -

fHe tnrt',  A .  Rn,nnorul ( O t  aI . . .  , . . . . .  . 
I l l (lh'ator wh(,pl,  \V. n. Kirchhoff . . . . . . . . .  . 
l l l(lllction appal'atns,  P. F, Cowill� . . . . . . .  . 
I l I j t'dnt' llill<'H,  pte" straining attachIIll' l lt  

724 , 1 22 
723, 88U 
724 , :;24 
724 ,RDO 
72 4 , 21 0 

724, 04rl 
724, 28!l 
724,008 
724, 248 
724.094 

724,�31 
724, l l f>  
72:; , 83<l 

for, C .  11. Gary . . .  , . ,  . . . . . . .  , . ,  . . . .  , .  72:�, 858 
I l lSl'et trap, S.  R .  l�Rt(>p . • . . . . . . . . . . . . . . . .  72a,nfH3 
I mwlt" It. "r. gVUllS . . , . .  , . . . . . . . . . . . . . . .  724 , 1 7 4  
In:-mlatf'<1 Rtrain, L. Steinbel'gPl' , . . . . . . . .  724, :J51 
I mmlatillg' ho(lil'R, pro<1ucing el('ctrie,  n .  

l-!.i t 'hn . . . .  , . . . , . . . . . . . . . . . . . . . .  . 
I l l:-\nlatOl' ,  H. H. Polk . . . . . .  , . . . " . . 
I l l Val i (1 l i ft .. I' : 1 1 1 <1 ('OI IVP,\' I ' I' ,  P. 'V. DoliolH'Y 
.Tn !' ( ' : IP tool, .r .  ( � .  Hospl I i l t ' I'g' . . . .  
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.Joint support, H ,  Stanton . . . . . . . . .  " . . . . . 

. Jollrnal hearing, I<� . •  J. D('ckpt' . . . . . . . . . . .  . 

(Olmtinuea on page 28U.) 

724,m!) 
724, :�2n 
72:: , H47 
724, :mn 
724, 256 
72:;. !l80 
724. 34D 
723,839 

Send 4c. in stamps for Catalog B 

FLY P A P E R S. - FORM ULAS FOR 
Sticky }l�ly Papers are contained in SCIENTIFIC AMERI
CA N  :-:'UPPLEM.KNT Nos. 1 0 5 7  and 1 3� 4 .  Each issue 
contains several reCl pes. Price 10 cents each, from 
this  office. and from 9.11 newsdealers. 

:s����ge�
o
�lct

e
�ti��6�

r
�ci�

d 
c��:3���t��� t�'h�l:r�: 

We always endeavor to be on top, and for 1903 otJ'er atl 
engine built from Brand New Patterns. with n e",- and 
original features-just what other engines will have 
five years hence. 

If you w� �Yl ��,�Ys!t!�l���e��UO: Rc;:gJg�!t:;y� dcscrib-
R O C H ESTER GAS E N G I � E  C O . ,  

693 Driving Park Ave., ROCHESTER, N .  Y., U .  s. A 

AN A UTOMOBILE FOR FAMIL Y USE. 

P R I C E  
$1250 and $1400 

Our  Beautifu l THOMAS Model, No.  1 8  
is the onc tonneau machine 

that can be satisfactorily 
opera ted and cared for 
without thc employment 
of an expert chauffeur. 
For Beauty of Outline and 

Finish, Quietness of Move· 
ment, Ease of Control, and 
Freedom from Mechanical 
Complications, the THOMAS 
is yet to be equaled. Address 
for Catalogue, 

OMAS MOTOR CO .• 1 206 Niagara Street, Buffalo, N. Y . 

© 1903 SCIENTIFIC AMERICAN, INC.



APRIL I I ,  1903. Scientific American. 
• WOOD or METAL Workers 

,function hox, R. S. })ollald�OJ1 . . . . . . . . . . . .  724, :38� 
Kitp  framp, mi'tal,  .I . II .  �Hl'in . . . . . . . . . .  724,402 
Kllittl'(} uwlprwl'lu', lII lioll ,  .J. Ppnllillgton . . 72:� , 9 1 2  
KilO}) rO�i'" 1 I .  ( � .  Voight . . . . . . . . . . . . . . . . . 72;;, 051 
Lit(·{' fm�ti'1H>I', shop, .r . l le l l lll's�(,.r . . . . . . . . . .  724, ;�8H 

Booklets mailed free 

I Lamp, altpl'l lutillg tUl'l'Pl it  are , T. B. Adams 724,072 
Lalllp, cJpetric arc, 'r. I·� . . \dams . . . . . . . . . .  7�4,071 
Lamp, plpetric arc, .J. .1. 'Yood . . . . 724,221:), 724, 366 
Lamp for railway curR, :'Iigonal, R.  I-naf'k . . 724, 106 
Lamp ft-lr railway f'UrR, Rigllal ,  F. W .  Dn's-

f'( · l  . . . . . . . . . . . . . . . . . . . . . . . . . . . 72�, 1 69 
Lal'.vnx, illstnllllt'llt fo!' i l ltuhation of tlw, 

F. E. Hampson . . . . . . . .  724,046 
Latf'h, 1\1. "' . I>odgp . . . . . . . . . . . . . .  72:� , 84() 
Lallndl'Y <Ievif'e, .J.  ,\ , '1'r" a t. . , . , , , .  724,221 
Ll'v(' l', griVPillg, ,,�. II.  Curtpr . . . . . . . . . . 72:1 , 827 
Lif,· pres(,I'v('r. B.  GoI!IRtein . . , . .  , . .  " , . , .  724. 27!l 
Life prpsprvillg' garml'nts, intiatahlp ail' hag 

for ,  H. Kuhlmalln . . . . . . . . . . . . . . . . . . . . . . 72:�, 8.s:� 
Lightning arrpster, II, M. ::lhaw . . , . .  " . " 72�. :I:m 
Liquld flIPI bUl'nel', J .  G.  Brancb . . . . . . . . . .  i 2-1-, 2G:J 
Liquid raising uwaratuR, A .  ::lchol! , . "  . .  , .  72�,051 
Liquid separator liIH'1', centrifugal, �Iarsb 

& Hackptt . . . . . . . . . . . . . . . . . . . . . . . . . . . .  724, 195 
L, )('k and psentell"on. W. ('hulllwrs " . .  , . "  7"2:1, 828 
LOCOIllotivi' ,  comhhlPd stpHm and COIll}Jl'I'RS('d 

air,  Eo HiII . . , . , . , . , . "  . .  " . .  , . .  , . .  , , 72 4 . 1 83 
Loom, filling l'l'plpnisbing, .T. � orthrop 

724, 1 20, 724. 1 2 1  
LOOIll , filling l'('plenisbing, II.  T. HUllllPWpll 724, 2�2 
Loom filigPl' mpcbaniRll, Z. L. Chadbourne . .  72-1-, 200 
Loom lliclH�r motion, E. E. Sullivan . . . . . .  72-1- , 1 -1-:� 
Loom rod guidI' ,  I). C.  Norcross . . . . . . . . . . . .  72:; , !)0:� 

: Loom slinttlp weft cas(', Bakpr & Kip . . . . 72-1-,075 i L()Ol;\p������ 1�I�l.C.(,. :�.('.
t��.

c���· . �(:(:��I��S.�: . �) .. . ��'� 724,2 G7 
, Loom wpft controlling IllPC'ha llism , F. E.  

The A n d rew B.  H e n d ryx Coo I Kip . .  " ,  . . .  , . .  , . : . " , . .  " . . . . .  724 , 1 13 , 724, 1 1 4  
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t���;It��I��>!: Y.I M�e I�il:r� 72:3, H79 
Luhl'ipatillg' tl'olle�' for wirp 1'0pp railways, 

b bl t d t I Ie Pfaff,·nhacb . . . . . , . .  " . . . . . . . . . .  , . .  , 72�, 203 c�r l
be �t oroug 

t 
y up- u- a e lln e .... s )lail hox, A .  (� .  Stinsoll . . . . . . . . . . . . . . . . . .  72:�, HaH 

I _ Im���r��)��
s )la!1  uox, 

. 
.T. H. FOl'lH'.Y . . . . . . . • • • • • •  : . . . .  724,OH2 

fected tools .  -:\la �l f'url' l ! ' !', �. Horst  . . . . . . . . . . . . . . . . . . . . 724, 21)0 
I Ifor instance \Ia l l  el"a llP , R. 1\lingps . . . . . . . . . . . . . . . . . . . . 724, :U:J 

the - , 
I ),lallifold dl'vie{' , D. ,Yo �lc(}rpgor . . . . . . . . 724,:J20 

A S H L E Y PAT E N T N I P P L E H O L D E R S )Iallifold shept, R. J . . Cop,'laIllI., . .  " "  . .  " 72:I , H:15 
hohl nipples for cutting either right OJ" left hand thr�ads :\f : l t (:h :.

g�l�t l l1g n,latPl'l �l.' ::\IU11' 
.
. &, . ��pl.l . . : . 72-t-, 41 1  

TIlp-y Ilo ld the s l eeve from turning and take the stra in )i.l t (  h . s,lfi , 1��P�1 hold\l , awl cigau th lll.l -
off' both the sleeve and shank tbread. Made of be�t dIllll' , C'o"!�nllE'(l, " . R: IIamIWl' . . . . . . 72:3, 863 
q ual ity cast stef-'l carefullv fitted. IJong or sh ort n ip- -:\Iattrpss fl'aI�., J. P. Lelll . . . . . . . . . . . . . . . 72-i-, l !J2 
vIes cut with eq�al facility. Tbe Ash ley H"ol ders are :\Iea!'mrillg' (}pviee, Parkinson & Heholps . . . .  72-1-, 0:HJ 
of light weight and compact form. :\l\'a t ('nth' l', II: G. Voight . ;  . . . . . . . . . . . . . . 7=�, m)2 

WA LWORTH MAN U FACTUR I NG CO . :\l�> ('�ntnical n:ov('mPllt, J . Hofmanll . . . . . . . . 72-1- , 1 01 
1 2 8 TO 1 36 FEDERAL, ST. , BOST� N ,  MASS. ���)�gIftg l
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11. L. F. TREBERT CO. ::\Io1t('n matpl'iul alld distl'iuntillg tllp samp, 
10, iIi), ;:;O h. p. Engines for Auto- dl'vice for cutting, H. Bl'ooki� . . . . . . . . . .  723,983 

mohiles and Lannches, wtth tr:J.ns- )Ioltpn matpl'ial, reeeptade for containing, 
missi�nfo�:;rdc

o
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'1\: " 'B(;I�gt��� : : : : : : : :  : :  : :  +�l:g�¥ 
. Can be attacheu :\Iotor. �p(> Spring' motor. 

. Motor controlling' Ilwdl:illhnll , C .  H.  Colf' . . 724, 261 
l"lotor for autoIllohiles, pte, CoIl' & Baulipu 

724, :l7!J, 724, 380 
:Motors in dust laden atmosphl'n's, mpuns 

for oIH'ra ting, '1'. £\.. . Ellison . . . . . . . . . . .  . 
-:\Iowillg madIiIH', (; . K. FlowN' . . . . . . . . . . . . 
)luffipr, I'xhallst ,  'V . . r. PprkinR . . . . . . . . .  . 
)Iusieal illstrllllwnt accompanist, D. ('a vi('-

72�,OHn 
724, 27ll 
72�, 1 24 

chioli ' . .  , , . . . . . . . . . . . .  , , . , , , . , , , . , , " 724, 082 

UntO versal Safety Tread Mllskal illstn'lllPllt autornatir playing at-
tachnH'lIt, T. p, Brown , . . . . . " . . .  , . . .  , 72:J, R20 

Xon eonductillg covpring, 'V. 1\1. Z itt . . . . . .  723 ,HTO 
Made to walk on with perfect safety. :-illt lock. I I .  G. Eueh , . . . , . . . . . . . .  , . .  , ' , .  72:l , 8Z1 

Xnt lock, .r. O. E . .  Krohn . . . . . . . . . . . . . . . . 72a, 882 
Xnt lock, .r . '1'. P(�arman . . . . . . . . . . . . . . . .  72 :3,H10 

Steel, 
Brass, 

and 
Man-

.Stairs, ���� 1
({��i�,

C
'.J�T�i�:!�l�a·li : : : : : : : : : : : : : : : : : : : : +�1:�gS 

Coal Our loek, A. ",. . Knapp . . . . . . . . . . . . . . . . . . . .  72-4-,2UH 
Holes, O('ulist ' s  O J"  optician ' s  trial fr:lnH', S. G .  

Car  Steps, Oi l ,  ���:;��'::��s 'io'r' 's;,j,'a'r;;ti;,g: ;1',;p1;tl;,; ' fl:';';): 
724, 1 !l7 

ganese 
Bronze. Etc. N.  R. Edson . . . . . . . . . . . . . . . . . . . . . . . . . .  72:1, S-W 

Oil burner, R. F. Sf'hropder . . . . . . . . . . . . . . 724, 01);) 
Oil hUl'ner, C. J\:.. Bpl'g(' . . . . . . . . . . . . . . . . . . . .  724, 2-17 
Oil tank attachmPllt, l\1011pr & SnliRhlll',\· . . 724 . :n 4  

l1�or FJlevators or wherever you walk, safety i s  always Ot'( ·  eoncPlltl'ator, 11' . "-'� . Harlow . . . . . . . . . . 72:) , 8G5 secured by its use. Orl' f'OIlf'f'ntrator, epntrifngal, P. ] 1 .  SInH' 72:�, n:�2 
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P;{ ( 'king' alld Jackillg rasp, piston rod , 
CONTROL OF FIRE.-VALUABLE PA- L,.,,"i8  & Kun,,.!' . .  , . . , , . . . . . . .  , , " " "  
per on fire extinguishment. SCl ENTIFIC A :\.IRRICA N  Paek� llg m�chiIH', (L R. ")'mun . . . . . . . . . . . . 
� e p P L l<'MENT 1 1  ::1 ... PrICe 10 cen�s. For sale by Pneinng, pIston rod, G. I· . . \.11('11 . . . . . . . . .  . 
l\1unn & Co . and all newsdealers. I Packing', s('minwtalliC', A. L. CoIE' . , . . . . . .  . 
___________ _______ ____ Pail ,  dillllPr, 1<). Frank . . . . . . . . . . . . . . . . .  . 

BARKER MOTORS Palli'll�·omati� dry plate a mI making sami', 
:\lwthp & Trauhp . . . . . . . .  . 

Pantograph, 1\1 . Barr . . . . . . . . .  . . . . . . . . . 
724 , :11 1 
72:1 , D7g 
72�. 1 :1O 
724, �0:1 
724, 207 
724. 1 HD 

I to 8 H. P.,  $80 to $ 2 2 0  
Have more good points, fewer 
parts and req nire less atten
tion in operation than any 
other. 

Launch ... Valves, Splcialtie •• 

C. L .  Barker ,  Norwalk,  Ct. 

PapPI' ('utting maebint', C .  ;.;Pybold . . . . . . .  . 
PI'IH'iI sharpcupr, I·�. H. Lippincott . . . . . . .  . 
Pl'rmutation IOf'k , .T. ROf'hp . . . . . . . 
PP\V, E. T. I(ervick . . . . . . . . • . . . . . . . . . . . . .  
Photodwmical and f'lpf'trothprapPlltieal ap-

paratus, A .  E .  Stel'np . . . . . . . . . . . . . . . . . 724, 2 1 ll  
Pictll l'P ('xhibitor, C'(Jill t'olltroJlpd, .T. C.  �\. 

Riecke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  724. 1 26 
Pig:uH'nt  and making samp, "T. J. Arm-

bruster . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . • 724, 2:14 
PignlPutR. making'. ,Yo .I. Armhrnstpl' . . . .  724,2:�r. 

r l O  L h Pipp damp, ,Yo L. Partington . . . . . . . . . . . . 724,O:W Uaso lne aunc es f,i��rll�: ����.�:at�.7"hS� · I�'1(�e�i���gl��,· · D. · · i.: 
724 , :�4X 

d E ° 

Steam an nglnes ;��n:!::ne .. 
Tregurtha Water:Tube Boilers 

Bargains in Second Hand Launches. 
Send SIX 2-cent stamps for catalogue. 

Il11TRR,A Y & 'l' REHURTHA C O . ,  
3 4 0  \V est First :-;t . . South Boston, Mas". 

W(JUS, Oil and Gas Wells  drilled 
by C0ntract to any depth from 50 
to 3(0) feet. We also manufac-���;edn�t

u
�:rl

h 
:��

ry
;��

n
p1!�� 

same. Portabl e  Horse Power 
and Mounted Steam Dri lling 
Machines for 100 to 1200 feet, 
Wri te us stating exactly what 
is required and send for iUus
trated catalogue. Address 

AND SUPPLY CO. 
NEW Yur.K. U. S. A. 

CharHUpl' . . . . . . . . . . . . . . . . . . . . . . . . 724, 084 
Plaiting muehilw roll , n. L. Chall(lll'r . . . . . . 724, OH:{ 
Planing mu('hhH', E. "�nhl'lnalln . . . . . . . . . .  72:�,9G7 
Plantpr att:whnwnt. COl'll, Fry & "�iIW . . . .  72R, Sf:i7 
Planter, (,,01'n, J.  'V. "'Thitp . . . . . . . . . . . . . .  723,960 
Plow and seed pluntf>l", eombiIwu listf'1' or 

hreaking-, C. T. Hylvpstpr . . . . . . . . . . . . 724,352 
Plow bpam attachmi'nt, E .  Hall . . . . . 724,005 Plow point, H .  K. �Iood,\' . . . . . . . . . . . . . . . . 724,:{15 
Plow, rpv(>rsihJ('", F .  \\�il-'gard . . . . . . . . . . . . 724,415 
Pokp, animal, U. O ramkow . . . . . . . . . . . . . . . .  724,003 
POl'tablp h01181' , .T. n.  Horton . . . . .  724,408 
Potatops, fnIitR, pte. , apparatus for assort-

ing', Ii].  Buyssp . . . . . . . . . . . . . . . . . . . . . . . . 72:l, 826 
Power, apparatus for rpgulating fluid Ill'PR-

sure for thE' application of, J:  11' .  Ellis 72:�,995 
PO\H'l' trallRmitting IllI-'f'hanisIll , F.  Hpdivy . .  724, 3;�8 
PI�Pei()US tnptalR, apparatus for pxtraction of, 

Baxpri's (}p Alzllga l'ay & ).Ipl'epr . . . . . . 724, 076 
Printing Ill'PRS plntp hol(1l-'r, H. A. Mali'Y . . 724 , 1 1 6  
Printing pI't'ss, platpIl , R.  E .  and  A.  Kpm-

pf'r . . . . . . . . . . . . . . . • . .  724 . 1 06 
Proji'f'tilp, ,Yo PpPlwrling . . . . . . . . . . . . . . . . 724, :)26 
Protraeior, (' . L. K IiIw . . . . . . . . . . . . . . . . . .  724,018 
I)UlvR��:tr and har

.
r�)��· , . . . c.O.��)�I��'(:' . . .  (� '. ' . .  �l: 724, :375 

Pump, II .  P.  �aundprsoll . . . . . . . . . . . . . . . . . .  724, 048 
Pump controller. electric, (" F.  IJp", . .  , . "  . .  72:1. 842 
Pump piston or plunger, n.  P. BpI'l'�· . . .  72:� .R1 1 
Pump, rotary, ]'�. F. Hmith . . . . . . . . . . . . . . 7:�-I-, 1 ;�2 
PYl'ographic burtli-'r, I<�. A.  Rpicha r(lt . . . . . . 724,:�97 'l'he most useful article ever invented 

tor the p urpose. Indispensable to Law
ye�'s. Editors, Students, Bankers, Insur
ance Com pallies and busineSS men gen. 
erally. Book marker and paper clip. 
Does not mutilate the paper. Can be 

iJ). PYl'ography, poki'l' or hrandillg tool for. lHH' 
t;. in,  II . FI'Pytag . . . . . . . . .  72-l, 002 
(tl PyronH'tpr, .I . 'Vhiting . . . . .  724J O()() 
Z Ra('k .  Hpe Display I·ack. 

�'6
et�

e
�;�t��1

:li £go��!li��s� !Cf!��n2:;s 
9 Rail joint, H. Hodsi'll . . . . . . . . . . . . . . . . . . . .  72�,Rm 
!"!l Hail joint, .T . •  T. ).Innton . . . . . . . . . . . . . . . . . .  72-l. 1 n:� 

and notion dealers, or by mail on receipt 
of price. Sample card, by mail, free. Man-j'!i�

t
(j��� �ox'i�I�'ifI!��::ld�1�Y. 

Fon 
GUNSMITHS. TO O L 
MAKERS , EXP E R I 
M E N TAL & R EPAI R  
WO R K ,  ETC. 
From 9-in. to l3-in. swing. 
Arraneed for Steam or 
Foot Power, Velocipede 
or Stand-Up Treadle. 

Send jor Catalog"e. •���I!���!!� W. F. & JNO . BARNES CO.  
Established ]872. 

1999 Ruby St., ROCKFORD, IT,I •• 

�:}�!1n a�tt�t jJst I;;�h�e," :,:ur 
work is ont by using thp. " Which Wa�' " 
Poeket Level. Size of a silver dollar, %-in. 
thick, neatly nickeled._ Sample for twenty-

�:�
e 
ii�

e
8��Tl)t �u�

a
�!�:

r
p��:t�§�A: 

Indlwemen tllo  to AK'ents. 

]{Hilwa�' ('J'OSSillg sigJUtl, � .  Ppl'ra nlt . . . . . . 72-1-. :WI) 
Ruilwuy rail fastplling (lpvi{'p, A. YogP]SHIl,!.!; 724, OH-1 
l{aihnlY rail jOil lt ,  F. K "\YaJi·rRoll . . . . . . . . 724, :{Gf) 
Hailway si,!.!;llal,  D.  1\1. �lIydpl' . . . . . . . . . . . . 724, :�47 
Rai1wa�' tip,  eOIllpositp . . J . C. Cul'riPI' . . . . . . . 72,-1-. 1 65 
Railwa�' til' ,  IIlf'tallie, H. S. "'(Jnd . . . . . . . .  72:�. !)t)fi 
Railway tip, stef'l� If. L. 1'('pl . . . . . . . . . . . . 724 , 4 1 2  
Ram. hydraulic, P.  "-'T. and I�. H.  Fosti'l' . .  724,001 
Ratan splitting muehine, C .  'V .  G ay . . . . . . 72:� , 8fin 
RN-'ording df'vif'P, .I. O. Df'ckprt pt al . . . . 724, 1 67 
Rptii>C'tOl', show casp. TallRRig & ('OnJW . • . .  72:1 , 943 
Rpfrig('rator, L. R .  BlaekmOl·p . . . . . . . . . . . . 72:� , 979 
Rt>fl'igi'l'ator, J.  1\1. McCool . . . . . . . . . . . . . . . . 724,319 
H,pin Flllilport, 1 .  1\1. Pripst . . . . . . . . . . . . . . . . 72:t n 1 8  
Upndpring tank, E .  R.  I·�dRon . . . . . . . . . . . . . . 72:� , HfiO 
RpVPI"Fling UlPf'hanislIl, C . . r .. Cook . . . . . . . . . . 724, 26.� 
Road hprl, 1. HaWFl . . . . . . . . . . . . . . . . . . . . . . . .  72-1-, 286 
Road making and rppail'ing uHlehhw, .T. B.  

& R. n .  Rhodps . . . . . . . . . . . . . . . . . . . . .  . 
Rolling pin, R. Lowe . . . . . . . . . . . . . . . . . . .  . 
Rnnin� stppl or othpr Illt"tnl, W. COOPf'I' . .  
Ro.tnl'Y pngirw, G . •  T.  Scott . . . . . . . . . . . . . . .  . 
notary f"ng-inp, A. L. Trf'('sP . . . . . . . . . . . . .  . 
Roblt'�' PllgirlP, .T. \\Tipchma ll ll . . . . . . . . . . . . . . 
Rotary g'ratp fnrnacp. .T. MacCormack . . .  . 
RnlJllPr fuhrj<, for hpplR, (>tf'. , :\1. A. l'f'll-

724,042 
724. 02:l 
72:l . 8�4 
724, 056 
724, 222 
724 224 
724 :025 

1I,,(1 y  , . .  , , "  " " " " " " " " " " ' " .72�. 876 
Rack elpanf'l', "" . B. SehnYlpr . . . . . . . . . . . . . .  724, 055 
�ash fasteIH'r, R. K. Bro" .. 'I} . . • . . . . . . • . . • •  724,081 

H. 6, R. 
" BICYCLE HAMMERLESS " 

REVOLVER, 
Impossible to  Catch o n  the pocket a n d  discharge ac· 
cidentally. Absolutely Safe. A lthough designed 
for cyclists, this revolver i s  equally adapted to a l l  
cases where a sl11all, l i g h t  weight, effective a 1 l d  
bandy pocket weapon is desired. It b a s  slllall frame 
and automatic ejector. Sold direct where dealers 
will not supply. 

HAR.R.INGTON 6. RICHARDSON ARMS CO. 
Catalog for Postal 

DEPT. S 
nakers of H. &: R. SINGLE GUNS 

"\V tJ manufacture gears 
and bodies suitable for 
all purposes. We also 

_-__ ....;�Io.-- f��
l
ni:hP���;

s
p:r�

d
or
c
�ll 

thf' parts for a f!,"!l.8otitlt' 
or stt'am rig. :-;;ee ollr 
late catalof!,"ue, FH.EE. 

-_"Q;;;:;;_I'-.JJI._�.J.._ .. ��:ii��Alg,:, 
'326-1\:10 S. 18th St., 
ST. LOUIS, .Mo. 

CHA:':. T. HOWE & Co., 51 Hudson St., Nf'W York, Export Agents. 

EVOLUTION OF THE AMERICAN LU· 

I comotive.-By Herbert T. Walker. A valuable serif'S 
by a member of the National Railway Museum Commjt

I tee. 'rbe  locomotive from 1825 to date is described and 
illustrated by careful drawings, great attention being 

I gLven to historical accuracy. 21 illustrations. 8CIEN-
TTlHC Al\1ERI CA� SUPPLEMENTS 1 1 1 �, 1 1 1  3� t I l '"'  Price 10 cents each. For saJe by Munn & Co. and ali 

H A N DS D I R T Y ? 
Gre-Solvent instantly dissolves and remove�· 
machine grease. paint and ink. Miles �.head of 
soap. Harmless. Antiseptic. By mail, prepaid, 
lac. and 2�g;�::�g:I�

sen
�

e
a:W�

t
�d.

e to dealers. 
THE UTI LITY C O . ,  2 3 3  G reenwich St . ,  New York.  

THE OBER LATHES 
For Turning Axe, Adze, Pick, 
Sledge, Hatchet, Hammer, Auger, 
}:I'ile, Knife alld Chisel Handles, 
Whiffletrees, Yokes, Spokes, Porch 
Spindles, Stair Balusters Table 
and Chair Leg:s and otber irrf3gular 
work. 

nr Send jor Circular A. 
The Ober Mfg. Co., 1 0  B e l l  SI . ,  Chagr in  Fal l s ,  0. ,  U . S.A. 

MAR I N E  and STATI ONARY 

M OTO R S  
2 and 4 CYCLE 

are no experiment , a� t l1ey 
are in successtul operation 
in all parts of the wor1 d. 

Launcbes in stock. 
Send ,for (JataloQu,e. 

PAI.lIER BRO!"1., 
Co,", (:ob. Conn. 

New Y ork Office, 136 Liberty St. 

ELECTRIC SEWING MACHINE MO-
tur. -- 'l'he instructinns and numerous illustrations of de
tails contained in this art i cle will enable any mechanic 
of avera6Ze ability to build an efficient motor t.hat will 
operate a sewing machine. 'l'he cost 01' materials for 
this machine should not exceed five dollars. See SCIEN
'I.' I}<'1(' AMF,RICA N  SUPPLE�fE�T. No. 1 2 1 0 .  Price 10 
cents by mail, from this office and from all newsdealers. 

newsdealers. 

A NEW INVENTION 
B I C  MONEY MAKER. 

BIG WAGES To Write for Special offer 
IIIn.tle .... to Men and Women, 

�!krg:�rd�r!r
���i

��poi�t�g p:��n
tl:n��rS

h
Hl�; 

RISON'S BLtJE FL.t.lIIE NEW FtJEL OIL 
STOVES. Wonderful invention. Jllst out. Noth· 
ing elle like it. A Great Seller oummer and winter . 

I��"" .. PLENDID FOR COOKING 
}I"' AND BAKING. 

We want Agent!, Salesmen and Managers in. every 
.tate. Biggest money maker ever offered. Enormous 
demand year round. in every city, town, village and 
among farmers. Customers delighted. Write for 
catalogue. Moat Wonderl'n) StoTe IDTeuted. 

A SPOO N F U L  OF O I L  MAKES 
A H OCS-H EAD O F  FUEL CAS. 

Generate •• t_ own Fne) Ga. from Kerosene or 
common coal oil. No cotton wick. dirt, kiBdling, 
ashes, 01' hot fiery kitchens. Splendid cooker, roast· 
er and baker. Make! summer cooking a pleasure. 

CHEAPEST AND SAFEST FUEl, 
1 0  t o  8 0  (lENTil a week sbould furnish Fuel Gas 
for !mall family for cooking . A gallon of Kerosene 
oil costing 8c to 10c should furnish Fuel GaB for a 
hot blUe fiawe fire for about 1� hour •• 

Jllel lIIORE NEED OF THE 

DANGEROUS GASOLINE SrOVES 
No more Big Ooal Bill •• Smoky Cotton Wick Stoves, 
expensive. dirty coal and wood stoves-ours are ab-

A UNIVE RSAL ����ltdr!st'i�t"��i.ll H��d::���;-::d!�Y J!li
r
8i!��: 

POCKET ME ASURE . PRICES. 83.00 tJP. e 
The only practical all around measure Write today for Catalocne" FREE" .Iao 1'01 

�ver made. �J easures curves of all kinds Speela} Ofl"'er. New Plan" ... tc. Addre88, 
aR easil y  a �  straight wo,k. SImpler than I WORLD MFG. CO • •  5 4 0 5  World Bldg. Cincinnati 0. n rule for It 1,8 a rel'oZ1nnQ r ule. A tIme, t , 

brain and mnney saver. Absolutely ac-
��[t�e;'z.;��,���

r
;�I�

n��irt;;;�anC::';:' Pt� A FOLDING CAMERA. - WORKING 
Highest endorsements. If not at your Drawings showing how to build  a folding camera. A 
dealers send to us direct. Circular free. practical paper by an amateur fot amateurs. 4 ill ustra-

S T E C K E N R E ITER MFG.  CD . .  
tions. Contained i n  SUPPLI<M CNT 1 II'l l .  Price 10 

9fj L A K E  STREET, CHICAGO. 
cents. lfor SaJe by Munn & Co. and all newsdealers. 

The Jones Speedometer 
For Jlutamobiles 

the exa«:>t rate of 
milE'S per hour. 

any type of auto
Guaranteed accu--.. ... .::.&tlse�..:t" rate. P.'ices, 

$1 ;').00 to $60.00 
Cataloaue on request. 

The J O N E S  S P E E D O M ETER 
1 2 7  W.  32d St. ,  New York 

Scientific American 

187(:,-1902 

15,000 Valuable Papers 
JUST PUBLISHED. 

A LARGE edition of this new cata

logue now ready for distribution. 
Thousands of new papers are 

listed in it, bringing it up to date. Sixty 

three-column pages . Copies will be 

mailed free to any address in the world 
on receipt of request. All Supplements 

listed in catalogue can be supplied for 

ten cents each. 

M U N N  &.. c o . ..  J Publi8her8, 361 Broadway, New York. 

Gas Engine 
IGNITER 
�b�ll��

e
t T\!�\l����tg�i!b:;t?i: 

l-latest and most improved model. 
It.r Send for Circular. 

Car l i s l e  & Fi nch C o . ,  233 E. C l ifton  Av., Cincinnati ,  O .  

. , 

More Power to YOU ! 
Surt;, if you g-et our Motor, Douhlf' Cylintlpr 
4!4 x 5. Water Jacket CylinriPl's antI He:HI. 
Atuminum Cmnk Casf', Relf-Oilin.!!. ::\ il-Kt:'l 
Steel \' alvt,,,. :Forg"p/l Stepl Shaft. A II yahe" 

'���;k
a
�� 
i
;',7!�' P m�h:t� I\�:� � °r;�:�:�� �;� ��r:

s 
S��:\� 

Plugs and M utflt'r, complete, .300.00, 

B U F F A L O  E N C I N E  CO. 
Perry and W ashington Streets 

BU FFALO, N. Y. 

50 Y E A R S '  
E X P E R I E N C E  

. PATENTS 
T R A D E  M A R K S  D E S I G N S  C O P Y R I G HTS & C  . •  

An�'one sending- a �ketch and descrintion mal'  quickly  ascertain our  omnion free whether an i-;tventio.n lS probably patentable. COlnrnunicatlOns �trlCtly confiden tial. Handbook on Patents sent free. Oldest agency for secu1'in� naLenHi. Patents t,aken t.hrough MunTl & Co. receive 
special notice. wit.hout. charg-e. in the 

Sci¢ntific Jlm¢rican. 
A handsomely illustrat.ed weekly. LargE'st cir· 
culatlO!l of any sCient.ific journal. '.rerms, *3 ::. 
year ; four month " $1. Sold by all newsdealers. MUNN & Co . 3S I  Broadway.  New York 

Branch Olhce, 6'l5 F S t  , Washinllton D .  C • 

© 1903 SCIENTIFIC AMERICAN, INC.



Scientific American. �PRIL I I , 1903 . 

Valuable Books ! 
� � �  

TWENTY � THIRD EDITION EXPERIMENTAL SCIENCE. 
B y  GEORGE rI .  HOPK INS 

Revised and Greatly Enlarged. 2 Octavo Volumes. 1,100 
Pagl',s. 000 l llustrations. ('loth Bound, Postpaid, 

' $5.00. Half Morocco, Postpaid, $7.00. Or 
VolumeR Sola Separatdy : Ulot.h. $3.00 

per VolunH' ; Half j}[orocco, 
$4 .00 per Volu'mc. 

EXPERIME:-.1TAL SCIENCE i. so well known to 
many of our readers that it is hardly nece�sary now to 

give a description of 
this work. Mr. Hopkins 
deCic ed some months 
ago that it would be 
l1 eCeSSUl'Y to prepare a 
new edition of this work 
in ordpr thaI I be many 
wonderful dbcovel'ies 
of modern times might 
be fully described in its 
pages. Since the last 
ed ition was publ ished, 
w o n d e r f u l  develop
ments III wireless telegra' by, t'or example. 
have been made. It 
was nece�:5ary. there
fore, that a good deal of 
new matter :should be 
adde-d to I he work in 
order to make it thor
oughly up-to-date, and 
with this object in view 
some 200 pages have 
been added. On ac
count of tile increased 
size of the work, it has 
been necessary to divide 
it into two volumes, 
handsomely bound in 
buckram. 

The Progress of Invention 
In the Nineteenth Century 

By EDWARD W. BYRjS. A.M. 
Large Octavo. iI80 Pages. 

3OO 111ltstrations. Price $3. 00 
by Mail, Postpaid. Half Red � 

Morocco, Gilt Top $4 • . ,0. 

. , " THE most. Important book . 
ever pubJished on invention 
and di scovpry. It is as read .. 
able as a novel, being written in 'lr��b�

a
�k

s
�l!�'s a most com. 

�a�h l ( l('k ,  E. H. Diwoek . . . . • • . • • • • • • • • • 7
7
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, �a \\' haudle, O. H. Craft . . . . . . . . . . . . . . . . . .  v au 

Saw sidp dressing device, F. A. Bell . . . • • .  723, 810 
8mv swagt' , E .  P. Armstrong . . . . . . . . . . . . 724, 23() 
S('a�)

I��\Y 
f(:I: . �':

i
.
ll
.(:( :'�· . .  �y.

a
.S.
h
.
i�l.

g
.' . .  t��(: . : . :1: . . ?: 724,406 

:-l('I'UPPl', whpph'u, \Y. S. Livi:'Ilgood . . . . . .  72:J,887 
Sel'f'w d rivPI', 11. Berquist . . . . . . . . . . . . . . . .  724, 1 54 
:-It'al loek, J. Ppllingtoll . . . . . . . . . . . . . . . . . .  724,UaS 
S('diollU

I 
hoilPt', Armitagp & Pilluey . . . . . .  724 , ;)73 

�pwing macbine, hi::' Illstiteh, C .  �I. Aht' l'crom-
oip . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  724,203 

S('\ving maehilH' , OV('l'p\lgP, U. l\.t',p;;P l' • • . .  724, 0 1 7  
Spwing mHchilH', OVPl'l'tigt', Kf',YsPl' & \Velwr 

724,  lOn, 724, 1 10 
Sewi��hl(�

a�'�l�l.
l �� . .  �)�·(.'��(:l� . .  

f�)�)�� . .  (:,\:(: l.p.t: . .  
l
.)� 72-!, a22 

�e\\'i�lipllln
a(:l� i.

I:(,� . :l.l I·
t':'��l . .  

(�\�t.
t
.l'.
r: . .  

I l <t l:bert & 
724 2S2 

S('wing muebiup t l' imuwl' , D. Nohlt' . . .  , . .  72�X21 
�('\\'il lg maehine trillllll i l ig attuehIllI ' l It , loo{)-

eu fauric, G. Kp.rst'l' . . . . . . . . . . . . . . . . . . . 724 , 0 1 13  
Hhaue dpvic�(', ,Yi nuo\\' , A .  L. Moyer . . . . . . . .  72;� , S9n 
Shade roller snpllort, .J. HpIlner . . . . . . . . . . . . 724,041 
Sharpener, cornhiuutioll knife and seissors 

or shpars, )1. L. Ba \\'ks . . . . . . . . . . . . . . 724,096 
Shearing machilH', S .  V .  IIutH'I' . . . . . . . . . .  724 , U 1 0  
Shears for cutting corrugated sheet m(�tal, 

rr. M. Rouillson . . . . . . . . . . . . . . . . . . . . . . . .  724,206 
Shplls, machine for making tubular, lngals 

& Jackson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  724, 1 04 
Shirt waist, A. Lt'vi . . . . . . . . . . . . . . . . . . . . . .  724,801 
HllOP fast('IlPr, U .  l I in;ehdl . . . . . . . . . . . . . .  724,391 
Khow ('ast', J .  U .  L;\sso . . . . . . . . . . . . . . . . . . . .  724 , 4 1 0  
Klto\\' ras < ' ,  (,(HlllJil lation, S. B.  Parrish . . . .  724, 323 
Shuttpr fasV'llt ' l', O. F. Immell . . . . . . . . . .  724 , 0 1 a 
Kidpwalk d('vatol', J. Ripg . . . . . . . . . . . . . . . .  724, 205 
Kigmlling avval'atm�, H. A. Fpsst'nden . . . . . .  724,274 
Shing, IH'('I>arinJ,!, T. Aspinall . . . . . . . . . . . .  724, 238 
Ski llS Hlld furs, apparatus for dppilating, A. 

Rillaud . . . . . . . . . . . . . . . . . . . .  . 
Hmoke hell, C. Hayups . . . . . . . . . . . . . . . . . . .  . 
Hmoke ('ollsuming furwH'p, .J. C. Smith . .  
Smoke j ack, A .  n. COltOll . . . • • • • • . • • • . . • •  
t-;lHlP hook, R. 'V. Hubbard . . . . . . . . . . . . .  . 
t-;Ilacer and matrix, 1\1. l-tl'id . . . . . . . . . . . . .  . 
Slll'ctaclps, .T. C. AlldprsOlI . . . . . . . . . . . . . . .  . 
SppPd cballg-pr, ,Yo L. Schpllpuuach . . . . . . .  . 
Hpindle driving nwehallism, B. B. Rl'adlpy 

724, 249 
724, 006 
72-1, 058 
724 , 1 61 
72:J , 875 
724, ��2 
724 , 1 5 1  
72;) , 926 
72-1,O�U 

Spoo��ll;
h��.

b
.
l�' : . �

n� . ��1�1.1��1� . 1:���, . . �'. :: ' . .  S.
l
�(:I� 723,930 

Spl'illg. �('e Dool' spring. 
Spring, (; . H.  IIo\\'('Il . . . . . . . . . . . . . . . . . . . .  723,874 
Hprillg b I' :l 1\:( ' ,  .J. A .  Fipl<l . . . . . . . . . . . . . . . .  72:�, SG2 
Spring UlOtOl', C. H. Hoy t .  . . . . . . . . . . . . . . . 724,UOH 
Spud or vprtical allehor, C .  E. l!�owler . . . .  724, :JHG 
Stacl\:pr, hay, J. I I .  COpt' . . . . . . . . . . . . . . . . . .  723, 992 
Staekpl' ,  pIH'Umatie, .J. . Hpnry . . . . . . . . . . . . . .  723,87� I Stacker, straw, J. lIt- l lleke . . . . . . . . . . . . . . . . 724,09 j 
Starting gate, D. J. Pine . . . . . . . . . . . • . . . .  723 ,915 
Steam boilpr and its setting, H. M. Ash-

ley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  72 3,805 
Steam engilw, J. W. Nowak . . . . . . . . . . . . . .  724,201 
Steam trap, 'V. Khlebnikon . . . . . . . . . . . . . .  723,877 
Steam trap, J. G. Branch . . . . . . . . . . . . . . . .  724,254 
Steel markpr, pressed, N. P. Cowell . . . . . .  724, 1 63 

The Cost of Repairs 
fs reduced to a minimum when a Jas. Bos8 Watch 
Cas" protects the works of the watch from dust and 
dampness, Jolt and jar. . 

lAS. BOSS 
sG1ii.il Watch Cases 

are far stronger than solid gold cases, abso
lutely close fitting, do not get out of shape, or 
lose their rigidity. Fully guaranteed for 25 
years. No matter how much you pay tor a 

movement, be sure to have it r.rotected with a Jas. Boas Ca.". 
The ori ginal gold tilled case and the only o n e  proved by 50 years of 
service. Write us for a booklet. 

O R I G I NATO R5 O F  PERFECTED G RAN ITE ROOFING 
W H I CH HAS BEEN ADOPTED BY TH E llfADlNG RAILROADS,MANUfACTURERS,ARCHITECIS AND 8U1LDERS . .  

A S  THE STANDARD READY ROOFI NG.  �lTE FOR TESTI M O N IALS, PHOTO PAM P H LET AND SAMPLES. 
SEA GAIT ., i.:/��L'r;f.L;OMPO:iIJ1(HI .. WOOL FllT �. '" , ,= ...... GIWUn. COMPOsmOIl 

This Mark is Stamped 
in Every Boss Case. 

T H E  KEYSTONE 
WATCH CASE COMPANY, 

Philadelphia. 

ALLI GATOR 
UNCTUREPROO rpSELF.HEALINCi BICYCLE TIRES f !: NAILS ,TACHS AND THe AIR_OUT. 

... ALL SIZES 
Ie ·  

' ::I  1 111 .. i 

llention SCIENTIFIC AMERICAN. 

prehen�ive and coherent ac.
connt of the progress which 
disUaguishes this as the "go ld
en age of invention," resultill!! in industrial and commer .. 
chI development which is 
without precedent. A chron� 
logical c . lenrtar of the leading 
invention� is one of the most 
important features of the 
book, enabling tbe reader to 
refer at a glan-ce to important 
inventions and discoveries of 
any pa1·ticular year. The book 
is printed with large type. on 
fine paper, and is elaborately 
i l lustrated by 300 eng-ravings 
and is attractively bound. 

Ste" I, "ephosphorizillg, J .  Stevensoll, Jr . . . .  724, 1 40 FACTS a.bout ..  THE FORSYTH " 
����:���

co
e�hl�J:' �. �t:

h
��\�!�� : : : : : : : : : : : : : :  f��:��1 A simple, �trong and perfeC't worting " Coaster Brake." 

SENSITIVE LABOR ATORY BALANCE. 
By N. Monroe Hopkins. This " built-up " laboratory 
���a��� ;ti� ;o

e
s
if: ��t�Om

o�e Jl?h�nga��c:i�la�urbe wx!.t!d: 
Store service apparatus, "-T. L. Churchill . .  72a, 829 Parts reaaliY adj�ted Without refr��t�

g 
Nee

iijc��g� Stov(-'pipf' fast('npr, F. I T .  Busby . . . . . . . . . .  72a, 984 no backlash .  Under 
by any amateur s�illed in the ue·e of tools, alJd it wiU 
work as well as a $125 balance. 'l'he artic1e is accom .. panied by detailed working drawings sbowin� various stages of the work. This article is contained In SCIEN
TU'IC AMERICAN SUPPLEMENT, No. 1 1 84. Prlce l0 
cents. For sale by MUNN & co .. 361 Broadway, New York City. or any bookseller or newsdealer. 

Stovppipl's, elam[)ing' collar for usp in cut- absolure control at ting holt's in ,  G. 'V. H. Hughes . . . . . .  724 , 1 85 all times. Brake is Strahwl', milk, J .  'V. Bai'th . . . . . . . . . . . . . . . .  724 , 1 0:� self - releasing and Stropping mu(:hiIw, A. \V. Schf'ulwr . . . . . . . .  724, 837 will not wedge. AU Sugar, elpctro endosmotic process o:f ex- the  good points of tracting, B. Schwerin . . . . . . . . . . . . . . . .  723, 928 other brake8 and 
Sugar solutions, boiling, H. Claassen . . . . . .  723, 990 none of their objec--
S
W

i t
;;:�tiIJ:

l
)lL·.

at
��i��g . �.

a
.I�� . .  

t
�.e.

l
'����·� . :�l��: 724, 180 FORSYTH MFG. CO." 

tiOnAb�ft�1�,
U��.y. THE TURNER BRASS WORKS 5 7  M I C H I GA N  ST., C H I CAGO. Switeh light, Fralltz(,ll & ltattellbury . . . . . .  7''>' 3, 856 

Switch op(,J'ating dl'vi('(' , .1. M. WIJOur . . . .  72-1 , :15� SHOE BL ACKING. -FORMULAS FOR REVI!'!ED and ENJ,ARGED EDITION Switch operatillg mechanism, J. i\1. Wilhlir 724, :159 
A L U M I NUM , B R ASS AND BRONZE CAST INGS 
MACH I N I NG . STAMPING,SP INNING,POLISH I N G ,  
PLATING . Th S ·  'f ' Am . Switeh SystPIll , controlling, A. L. De Leeuw 72:l , 840 e clenti lC erlCan Syringe for d('J}tal or olb"r uses, A. E. t I d · Of Receipts, Buchanan . . . . . . . . . . . . . . . . . . . . . . . . . . . .  72:, , ��2 y& OPC Iii Tag, R. G .  Crosby . . . . . . . . . . . . . . . . . . . . . . . .  724,2tH 

Notes and ' I 'ral'g('�s, apparatus for operating moving, J. 
Q i ..,. 1\ .  Porter . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  724,330 uer es. . Telf'phone attachment for telegraph lines, 

1 5,000 R.eceipts. 734 Pages. I K Russd . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7?4,�36 . . ,  . ,  $ rrelephone call system, E. A. Terpening . . 724,21U PrIce, $�.OO 1 11 Cloth. $6. 00 In Sheep. 6.�0 Tph�phone, signal, burglar, and fire alarm, in  Hulf IUorocco. Post Free. I comhhwd, B. O.  Fox . . . . . . . . . . . . . . . . . .  724, O�3 
'J'his work has been re- �::��ll��' pI�i, r: T�

IU:'��;h��' : : : : : : : : : : : : : :  +�t��R vised and enlarged, I Thpr�peutieal work, electrical apparatus fo"r, 9 0 0  N ew Formu las. 11. JacksoJ\ . . . . . . . . . . . . . . . . . . . . . . . . . . .  724,186 
Thrpshing m3ehiI lP straw staek�r, J. Heineke 724, 09S 

as
��e

b
:���:e

sgo�r��):I� Tilps for doors, walls, ('tc . ,  combination, R. 
the speciali�t, but to the Timt.:r �l;Yl�(> 's�'l"f�l�'�" '(;i ' th� ' g�����i, ' .��: 724,3n4 
�eneral reade1' It should chine for cuttil lg', J. II. young . . . . . •  723 ,968 
h��

e
e �n�l �6;k�bo;�

erI rrire cover, IHH'IlIIlatie, L. Johnstone . . . . . . 724, 29:') 
Circular contaming f u l l  T�re dptacht·I', . A . ) 'V ' r  B}�n<;hard . . . . . . . . . . 724, 1 0i 
Table of Contents will TIre, pneuma tIe, I . " .  Illlmghast . . . . . . . .  72:�, �)4i) 
be sent on application. ! Tire, resili t ' l lt , H .  Carmout . . . . . . . . . . . . . .  724,2:')l) 

Those who already have 'l'ire valvp amI cap, G .  H. F.  Schrader . . . . 724, 1 2S 
the Cyclopedia may obtian '1�ool, compound, C. II .  Drpher . . . . . . . . . . . . 72-l , 2 G ";  
th

;,.01 APPENDIX. I i:;�\:a�I�),
ld

�::" et�!i'eUr
r
i�:!:��i�);I', '  ·S. '  ·W.'  'w(;(;ci : :  ��1:��¥ 

Price, bound in cloth, $1.00 'l'owl:f;gt' , rel('et�rieal tl'Hctioll way for canal, 
postpaid .  I TO\\,�gp �l� c;\l;��i�: ·(:l�,�·t �·i�tl\ · S: . "�: . w��(i : : ��t�1X� 

A Complete Electrical Library. By PH"". T. O'CO NOR SLOA NE. 

Ifowagp traction wny, elpeirical, S. W. 
"�ood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Toy, H. \Vittmunn . . . . . . . . . . . . . . . . . . . . . . .  . 
72-1, :W!l 
724,22 0  
72:1 , 9 11\) 
724, 2Hti 
724, 024 
72.f, U60 

A.n inexpensive library 
of the best hooks on 
Electricity. Put up in a 
n e a t  f o l d i n g  box, as 
shown in cut. }1�or the 
student, the amateur, the 
workshop, the electrical 
e n g i n e e r ,  schools and 
colleges. Comprising five 
books. as follows : 
Arithmetic of Electricity 

138 pages, . . . $1.00 
Electric Toy Making, 140 

page., . . . . . $1.0U 
How to Become a Suc

cessful ElectT lcian, 189 
pages, . . . . . $1.00 

Standard F.lectrical Dic
tionary, 682 pages, $3.00 

Electricity Simplified, ];)8 
pages, . . . .  $1.00 
A valuable and tndisptnsable addition to every library. 
Our Great Special Offer.-We win send prepaid the above five volumes, handsomely llound in hlue cloth with silver lettering', and incJosed in a neat folding box. as shown in the illustrarion, at the �pecial If-educed Price of' $;5.00 for the complete set. The regular 

price of the five volumes is $7.00. 

Modern Machine 
Shop Tools 

Their l�ri':.'i:����\�':iin'!P���Li';a':i�da��aniPu. 
lllachine Tools. 

By W. H. VA�D ERVOOltT. M. E. 
Large Svo. 516 Pages. G1R illustrations. Bo und in Oloth. 

Price $4.00. 

Toy, sonnding, J. S. Patten . . . . . . . . . . . . . . .  . 
Toy wagon, F�. �'. I{UI)l1S . • • • • • • • • • • • • • • • • •  
Train order holder, C. A .  Luckfield . . . . . . .  . 
rrransforming system, N. Thomas, Jr . . . . .  . 
Trap. See Insect trap. 
Trimmer, "T. N .  Gartside . . . . . . . . . • . . . . . .  724, 1 76 
Trolley wheel, .r. IIpngen . . . . . . . . . . . . . . . . . . 724,099 
Trousprs presser and creaser, E. M. Martin 724, 1 98 
Truck for moving bnildings, J. T. Marsh . .  724,:�09 
Truck, mill , E. "-,Jlalley . . . . . . . . . . . . . . . . . .  724 , 1 49 
Truck, radial car, R. L. Ellery . . . . . . . . . . . .  724,271 
Trnss, M. E .  Jasper . . . . . . . . . . . . . . . . . . . . . .  72-:1 , 0 1 4  
Tubular bodies, apparatus for producing, H . 

Ehrhardt . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Tuft making machinp, \V. M. Pettit . . . . .  . 
Tunneling, submarine, H. A. Carson . . . . .  . 
Turning machiue, automatic wood, R. W. 

. ,.2-1, 270 
72:) , 9 1 4  
723 ,986 

Barker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  723, R09 
Twine holder, J. A. Thompson . . . . . . . . . . . .  724,061 
Typewriter a ttaehment, "-T. V. King . . . . . . -324, 297 
Typewriter, shiPI](,I" 8, 'V. W. Frantz . . . . 723, 851] 
Typewriting machillP card controlling at-

tachment, R. IC Slanghtpr . . . . . . . . . .  724,401 
Typewriting machilH' ribbon feeding and con-

trolling nwehnnism, .T .  �'\ . Smith . . . . . .  723,93(t 
Typewriting machine ribbon guiding, guard-

ing, and shifting mechanism, Laganke 
& Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 723,884 

Typewriting machine tabulating mechan-
h::m,  .J. A. Sln i th . . . . . . . . . . . . . . . . . . . .  . 

Undergal'mpnt, nnion, .T. Pennington . . .  . 
Universal joint, donblp, H. D. Williams . · . 
Valve, E. H. Fostpr . . . . . . . . . . . . . . . . . . . . .  . 
Valvp, H. F. Sha''' . . . . . . . . . . . . . . . . . . . . .  . 
Valve and valve-operating mechanism, C. E .  

720, 937 
72:1 , 1l H 3  
724, 068 
724, 000 
724 , 2 1 2  

Cook . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ·723, k32 
Valve, balallCed slidp, .T.  T. "Tilson . . . . . .  724 , :.W:� 
Valve, difi'prential high pr('ssnre direct pass, 

O .  Ah('ling . . . . . . . . . . . . . . . . . . . . . . . . . . . .  723 , R0n 
Valv!', pngineer's air brake controlling, J. 

LipkmY8ki . . . . . . . . . . . . . . . . . . . . . . . . . . . . 724, rW2 
Valvp, f'xplosion eng-inp mixing, 1\-1. Pi vert 724 , :128 
Valve, gate, .T. A. Annprson . . . . . . . . . . . . . .  72:l , !174 
Vnlvp, gnte, A. Smith . . . . . . . . . . . . . . . . . . . .  7.24, :U6 
Valv(' gpar, Howard & Gibhs . . . . . . . . . . . . . . 724,291 An entirely new and ful ly  illustrated work. treating Vu lvp, motor relipf, C.  S .  Coh, . . . . . . . . . . . .  724, 262 the subject of :Uotlern lllacbine Shop Tools In a VH lvp, throttlf', .J. R. �Iichael . . . . . . . . . . . .  723, 894 conCise and comprehensive manner. Special care has Valvp, tmp controlling, R. G. l\IcAuley . . . .  724,318 been taken to ellminate all matter not st rictly pertain- Vfl IVPR. lifting gf'3r for spring prpssnre ing to the subject, thu� making it pOSSible tl) vive t.he Rn fpty, .T. E. Lonprgan . . . . . . . . . . . . . . .  . reader complete information pertaining to m:whine Yf'hiclf' st(,f'ring mf'chaniF;m, A. A. Rall ,  .Tr. ��rl ;ii��. 

and methods in a single vo1 ume at a mode- 723,975, 
'I'he work is lngically arrangeo j the various hand and VPlldin.g mnchiIw, .T.  A . •  Toycf' . . . . . . . . . . .  . 

machine tools being grouped 1nto clas.<;c."I, ann descrip- Visl-'. C. "T. OI'ViR . . . . . . . . . . . . . . . . . . . . . . .  . 
tion of each is given in proportion to their relative lm- Visf-', woodworker's, F.. "Tright . . . . . . . . . . .  . 
portance. The illustrations repre!'ent th� very latest Voting maehint', E. E. Ritchie . . . . . . . . .  . tools and methods, all of which al'p cle '�l'l v de:,cribed. vVag-on brakp, ".,.. N. Record . . . . . . . . . . . . . .. 724, 057 Each tool is considered fro"Ill: the followi n'''' points : vVagon, dump, F.  L. Niconlin . . . . . . . . . . . .  724 ,0:l3 FIRST-Its construction, WIth hints as to 1ts manu- :  "Tarn stop mot.ion mechanism, G. A.. Col-facture. I l ins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  124,�81 SECOND-Its operation, proper manipul ation and care. W"ashing machin(', J. :\:lackenzip . . . . . . . . . .  724, 026 THI RD -Numerous examples of work performed. ! \Vatch v .. inding indicator, F. E.  Mistrot . . . .  724, 028 !:.w- Frdl drscriptime circulars oj above books wiU be mailed "Tatf'r clORf't flnshing tank attachment, J. 

free npon applicatwn. 1 D. Rockwell . . . . . . . . . . . . . . . . . . . . . . . • • . .  MUNN & CO.,  Publ ishers, 36 1 Broadway, New York (Oontinued on page 291) 

T H E 
"BfST" LI6HT 
is a portable 100 candle power 
light, costing only 2 ('ents per 
week. Makes and burns its own 
gas. Brighter than electricity 
or acetylene and cheaper than 
kerosene. 1\:0 D i rt. No (�r('H8e. No Odor. Over 100 sty1es. Lighted install ly with a match. Every 
lamp warranted. 
Agenb Wanted Everywhere 

THE"BEST"LlGHT CO. 

Patents , Trade Marks,  
C O PY R I G H TS5 etc., -) 

Address MUNN Ij CO SoHeltors 
., of Patents. 

Office of the SCIENTU'IC AM ERICAN 861 Broadway, New York. 
Branch OffiCf! : 625 F St., W8shlncton, D.C. 

Hand-book Sent Free {On Application. 

EST IMATES FURNISHEO ON SPECIAL WORK. 

MOST MAGNI FICENT 
MOTORS MADE 
h�l�;��'s�oene���;i!�� :::3 sy�i�ffJi��.��at��Va���;elia
Buffalo Gasolene Motors 

F O R  M AIUN E AND AUTOMOBILE USE 
'rhey are easy to understand anll operate, contain �olid, 
one-piece steel forgen crank shafts, and all parts are easily 
accessibl e. These motors are now used al l over the globe 
and give satisfaction everywhere. Write us for free illustrated descriptive booklet and price list, mailed on appli
cation to 

BUFFALO GASOLENE MOTOR CO., 
Ii Wagner St., Buffalo, N. Y. 

GAS O L I N E 
E N C I N ES 

Marine & Stat i o nary 
from 1 ·4 10 1 6  H. P. 

A thoroughly Ratisfactory engine 
aT a moderate price. 

Write for catalogue. 
THE C L I F TO N MOTOR W O R K S .  

233 E. Clifton Ave., Cincinnati, 0 
. __ . - -_._--=------

ARMATURE WINDIN G, RIGHT AND 
Left Handed.-An important paper for all amateurs. 17 

��sjrtN��spri�eCi������� F�gi!:I�Ct; M�������:n� all newsdealers. !Send for catalo� ue. 

Is easily covered without the use of a scaffold, by 

Patton's Aereo-Painter 
By the use of compressed air, it enables one man to accom. 
plish as much as five men with brushes, and saves its cost 
in two days' use. Weighs only twenty-five pounds, and 
has nothing to get out o f  C!rder. 

PATTON'S ASBESTOS FIRE·PROOF PAINT 
gi ves effectual protection to inside woodwork liable to ex. 
posure to sparks or l i g h t  flames. Reduces i nsurance rates. 
Bes t applied w i t h  the Aereo·Painter. Can be applied with 
brush. Full I n formation a n d  painted sam ples-FREE. 

P ITTS B U R G H  P LATE G LASS CO. ,  General Distributers. 
PATTON P A I N T CO. 2 2 1 Lake Street, Milwaukee, WI .. 

© 1903 SCIENTIFIC AMERICAN, INC.
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H E N R Y  C A IU , Y  B A l lI n  & e o . ,  ' Water trough, C .  C. K nollPl . . . . . . . . . . . . . . . .  n4, �\!n 

I N D l" STUIAL P U .B L I S lf Ii HS!HO �) :{ � I-;J,LEIUS & UI PORTERS, \Yatel'way, pleasure, A. l'ust(�l'la . . . . . . . . . .  724 , 040 
P U · A \Veanel', calf, C . •  T. & C. C. Q u i n n  . . . . . . . . 723,UIU 810 'Valnut �t. , .t"¥i l ladeh)hia� a. , .�. . \Vpu tlH'l' strip. n. II. \V h i t ted . . . . . . . . . . . . 724,06,! 

� Our New an d Rerit5crl ()atalogtte of Practical, and Weeder, wheel, S . . Fuller . . . . . . . . . . . . . . . . . . 724, 17D 
8ciaititic Bonk..,. 93 lHt.ljfS. ,st'o.; It CatalO(Jl£.e of Book:-:: un \Yeigll illg mudlilli', t'oill controlled, .T. , ,' , "', 24,3".", Metallurgy. �HninlJ. ProspecNnq, AIineraloqy, Geology, ,"yi te k . . . . . . . . . . . . . . . . . . . . . . . . 724,aG4, u 
Assaying. Analysis, etc . ;  a Uata)OI)UC of Books on Stearn 'Yell oorin .... drill,  \Y. I I .  Clark and F . . J .  alvl the ;Steam, En(Juu', Machine l 1), etc . ;  a ( a taloque oj C urri('r� . . . . . . . . . . . . . . . . . . . . .  72..J:, l UQ 
Book;;; on Sanitaru , ;Snence, Gas Fttttnv, Plllmbtnq, etc . ,  "'lwl'l �p(' J Ud i e'l tO!" ,dwd 
and OUT other C'atal,HQluS and ( 'irr.ulars, tlU' whole C01W'i'Hl�J \Yllppl ' r:'ndpl' H � F �ehlJl'old t  & F. C .  enel'1} branch of .sc i ence a1!phed to Ow A:rts, .w'nt fTfp a�ul ' 'Valtpr . : . .  · . . . : . . . . . . . . . . . . . . . . . . . . . 72:�, n27 tr�e oj po.staqe . to a n yon e  'til anll pat-t of the, 'l(J,;rla nlw \Yilldmill 0 S ·Church . . . . . . . . . . . . . . . . . . . . 72:J, n.s.s WtU Jurntxh htx wldl·e.-;x. "- i 1 l C1ow , ' I I . ' C .

' :;;mith . . . . . . . . . . . . 72..J: , 1 :�G to 724 . 1 ;{7 

i s  yours it' you are properl y  trained. 
\Vhat manufacturers autl bURiness 
m�ll are calling for every day are 
tra.ined men. O u r  booklet ' .  How tv 
Rarn More." contains intpre�tin;..{ 
facts and helpful information. Send 
for a copy. P I " �  FREE. Our 
courS8S for home study includ 9 

Engineering. Illustrating, 
Architecture, Decorating, 
lllining. Journalhnn, 
illetallurgy, Bookk • .eping 
A I't, Stenography 

an d English Branches. 
SEXD FOR C A T A LO G L'" E 6. 

THE C O N S O L I DATEO S C H O O L S ,  

75he 
'S e w  York 

S U N 
Typewriter No. 2 
Built on standard principles 

with superior advantages. 
A revelation in every fea· 

ture, including 

$40.00 

\Yindow dpall i l ll! (]p v i f'p, C .  )1 . H .  S y  . . . . .  '. 7jeLlIl,)!) 
\\' iIl�o\:' frame awl Hash, nH'tallic, .... !I .  .,� ; '  

Knl lth . . . . . . . . . . . . . . . . . . . . . . . 1 •. .-1-, 1 • •• ) , 72-t , l :�4 
72·-l , 1 :m 
72�, l :\� 
72:�,.s2-l 
72:� ,�n;� 
72-t, 2S-t 
72:� ,H-tS 
72--1 , 00 1  
� 24,lOO 
72:{ ,U5S 

\Vin!low fJ'aIlH' , mt>tul, I I .  ( ' . Kmith . . . .  
'Viwiow, nwtll l , I I .  C. Smith . 
'Yiwlow s('rp( ' l I ,  B. H. Bullis . . . . . . . . . . . .  . 
"'i J'P d l"awi l lg' d ip , .r. I l owp . . . . . . . . . . . . .  . 
"�i l'p str('tdwr, K L. I l ulTis . . .  . 
'YootI, O I'I lHIIH'l lt ing' , (l-. C. V,t ("}WI I . . . . . . . . 
'Vork clamp, I). C. Fislw\" . . . . . . . .  . 
\Yort St-'pH l'u tor, )1. HPll ius  . . . . . . . . . . . . .  . 
"' l'PIJ('h , \Vf'ttpl'stein & Lyllch . . .  : . . . . . . . . 
YP;I R t  for 11S(' iu the lIHUl ufll (·tn rt· 0 1  p·tl st by tilt' apration o r  eipar wort I1 rocPRs, 11l'i 1 -

llndioll of 8(>pd, H. Jallsell . . . . . . . . . . . . 724,29:3 

DESIGNS. 
Rntlgp, I� . E .  Bowp .. . . . . . . . . . . . . . . . . . . . . . . :16 ,254 
BotUI', C. C. ROllI IPrt . . . . . .  . . .  :W,262 
Buttoll o\" similar Hrt iell ' , C. A.  L. Tottl'll . .  H6,255 
Di:o:h, G. C. Th iPSI 'l I . . . . . . . . . . . . . . . . . . . . . . :�6,259 
Dish, salad, n. C .  'I'h it'sPI l . . . . . . .  :56, 258 
D i sh or similar H l'tidt' , l'OVPI'Ptl , C .  J .  Ahrt'n-

fpldt . . . . . . . . . . . . . . . . . :16 ,257 
D i splay ti x t ll l't' for stort 's, 11 .  ( � .  Unth 

:W,2G7 to :W. 271 
Pietlll'P franH', H. R(·ll Zigpr . . . . . . . . . . . . . . . . ;�6,256 
Pillow COVI'l', sofa, N. Y .  Hamilton . . . . . . . .  a6,272 
Pla tt' o r  R im i lu r artielt', (i. C .  'I'hil 'sPIl . . . .  :W,260 
PInt .. or Himilur a I 'ti( ' } ( ' , C . •  r. Ah l·PllfpWt . .  ;{G,261 
:;;tool, C. D . Orcutt . . . . . . . . . . . . . . . . :3G,2G:: to :{6 , 2 6 6  

TRADE MARKS. 
AppnlTPl, cprtaitl I lullll'll ,,"paring", Ros£' Mfg. 

Co. . . .  . . . . . . . . . . . . .  :m,995 
Appa l'('l, ('ertain llaml'd wt>al'il lg, \Yptzpl . . . .  :m,m_Hj 
Blning', Saw:n'r Crystal B ltw Co . . . . . . . . . . 40,02H 
( 'a l llH'll vpgl' t a ilips Hlltl f l'l1 its, POl't l a1H] Paek-

i l lg  ( '0 . . . . . .  . . . . . . . . . . . . . . . . . . . . _ . . . . 40,000 
Ch (H'olatl ' ,  e()(�oa,  a 11(1 p I'l'pa l 'at iol l of dl0C�-

l a te awl ('ocon , L. A. Rohprts & Co . . .  40,Ol U 
Clam I)l'P}Htl':t tiollS,  el'rtn i u  llaml'll, Hos( 'll stl' in 

Brothprs -to,OOl 
C l o a  ks,  !tulips ' ,  II <l rt & � h ( ' p a  I·d . . . . . . . . . .  ;W, 9U3 
Cogllae, I .  Hanvioll . . . . . . . . .  40,0]2 
Collul'x, shirt,  ( � .  P. Idt> & Co . . . . .  :)0, 997 
COHfe{'tiolls, eprtain named, l{llS�, :O;ucharll 

& Co . . . . . . . . .  40,008 
Cotton goolls, {,Pl'tain naIlli'd, \Y. R. G race 

& C o  . . . . . . . . . . . . . . . . . . . . . . .  . 
DURtprs, fpaUw\", S. Lt'vj· . . . . . . . . . . .  . 
Facial  massagp en'am amI skin food, Ch�o-

�9,9!l9 
40,O:1O 

patra �Iall ufaeturing Co . . . . . . . . . . . . . . . . 40,022 
Fatty, oleagino11s,  or uuduous substances, 

prepared, \Vesson Co . . . . . . . . . . . . . . . . . .  40,004 
I'�ood aud IDpdicine ill powdprpd form, h o l'sP, 

catUp, and poultry, Herb �Iell i c i Iw Co.  40,007 
J UN FOOllm�ft�tf.°s��Vi�l

f CI�j��a �u�a\��.Jn�o �)�.
r�l"� 40,005 TYPEWRITER ' Food, malted "'h e a t  Huk e ,  R. T. Davis 'Mi l l  

COMPANY & :Vlfg. Co . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . .  40,006 
2 3 9  B'way , N ew York Gem:iO:l�w���:n�!�� �·:�����w

st
J����et

l
��o ��

i
.
t�� :39, 992 -----==---------=----��---- Lifting j acks,  Tl'mpIPlon , Kenly & Co . . . , 40,0;)2 A. W. I;tIBER 

Manufactory Established 1'-61. 
LEAD PENCILS, COLORED PENCILS, SLATE 
PENCILS, WRl'l'ING SLATES, INKS, STATIONERS 
RUBBER GOODS, RULERS. ARTISTS' COLORS. 
78 Reade Street, New York, N. Y. 

Liquors, certain named m a l t ,  J. & P. Baltz 
Bi:�"/illg Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40,011 

�Iac;Ufnes, certain n a illi'd, Disser SYlidicate . .  40,0:_H 
JIeats, cured, Cudahy Bros Co . . .. . . . . . . . . .  40,003 
l\lpdical compound for external usp, I�.  V. 

l·'P]Il'r . , . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . .  40,016 
)Iedici,lIal tonic,  Gorah Co . . . . . . . . . . . . . . . • . .  40,014 
)IetiiciIH's for pulmoll a ry and bronchial a f -

fl'diollS ,  .r. E. Fitzgprald . . . . . . . . . . . . . .  40,017 
Milk, condensed, Cold Process C o  . . . . . . . . . . 40,009 
Oystt'rs, 'l'olw eoiut OYRter Co . . . . . . . . . . . .  40,002 
PprfUluery, Ij�l'pdprick Stparns & Co . . . . . . . . . . 40,021 

The SA N ITA R Y  STILL 
because disti 1 !e,\  w:lter i!l the only pure 
water allli is frL'e from al l lliierohe - , 1une, 
fl irt  awl g-erulS. Don't ewlall)!"er your 
health-prevent typhoid fever iustead of 
getti llg' 11 tiuctor to eun, i t .  �ix styles-two 
new inexpensive sizes-just ou�. 
Send for tOO-page Hook. 

A. 11. l'EIRCE MFG. COo 
(Successor to The Cuprigrapb Co.) 

138 GREEN ST., CllICAGO. 

ICE YACHT BUlL UING. -COM PLETE 
detail s for the construction of Ice Yachts, with many 
illustrations, are contained in S U PPL�, M E N T  Nos_ 624, 
1 1  .. 4, 1 1 9'- and 12i}3. Each number gives plans of 
a different boat. Price 10 cents each. For sale by ::\lunll 
& Co. and by all newsdealers. 

, '20TH CENTURY CUI 
REM ON DIAMONDS 

� 1 Carat 20th Century Cut ,\.II"'�d Remoh Diamond 'Ring or <::) ,ru" "o'".Go 
.. $3 00  � mountlDgs, each • 

or both at $5.00. Sent � by registered mail upon . �Ic;�h ot Ij{iilTIb�1§ 
ON EARTH . Our magnificent cata
log tully describing them FREE and explaining how t o  order, mailed 

to any address 'lpon request 
NO ACENTS WANTED. 

RifM O H  J EWE LRY COM PANY, 
8 3 4  OLIVE STRE ET, ST. LOU I S .  MO. 

145-7-9 Centre St., New 

Postal Scale $1.2!! 
Teils at a glance postage in CENTS on all 
mall matter CapaCity, 1 pound _by half 
ounces 3 inches high. Cuts down the 
stamp bilL '" c make several styles for 
the offlce, store and large business 
houses. as weB as the individual desk. 
All leading dealers sell them. 

Catalogue 1'. free. 
Pelouze Sca le '" Mfg. Co. 

'32 W • .J A C K S O N  BOULEVA R D .  C H I CAGO 

WIPING TOWELS FOR lUA(JHINERY 
Best qualit.y, lowest prices, cheaper, more effective, 

and safer than cotton waste. 
(;eorge s. 6ro"�I I , 312 Warren St., Boston, :Mass. 

G O V ' T  ��J..?yLdo�:�E$!In��ld, �����?�o 
F. Bannerman, 579 B'way, N. Y. 15c. Catalog mailed 6c. 

MOOELSl.CHICAGO MODEL WO RKS 
179 E. MADISON S T  Cf/leA 0. IL L ESTABLISHED 1867 WR T E  F O R  CATA lOGUE OF MODEL S�P'Ll E fii 

A SO UTH E R N  LO C ATI O N  
For Mo.nufaeturlll2', Mining, ).umberlng or 'Furming on 

SOUTHERN RAILWAY 
In Alabama, Georg-ia, Kentucky, Mississippi , North 
Carolina South Carolina, 'l'enllessee and Virginia. 
Write for information and a ('0Ev of the S()Uthf'f7l §��tth� 16-page magazine. giving in ormatIOn about the 

lll. V. RIeHARDS, Lana ana Industrial Agent. 
Washington, D. C .  

You Should Know More ahon t. ti, e p!,n that has revolutionized 
the fountaIn ))en bUSI ness-th e pen 

thnt i s  so extensively, b u t  crudely ilnit.at�d-the. pen t h at by !iuch itnitRtion, i s  acknowl. 
edg-ed to be tltt" 20th CentU'ry Wonder III to n n talll pen evolutI on . 

SIM I'I,Y Pil E'''' '1'111" MET Al, R A Il .  n" FOc ... n O N I,Y I� T i l E  OE"TINE. 

Photographic baths, chpmicals for, l' hpm-
hwhp Fahl' ik IIplft'nilprg A .  n. vorm. C O N K L I N ' S S E L F - F I L L I N G  P E N G RAND PRIZE,  H ighest Award, PAR IS,  1 90 0 .  

EveryMechanic 
Should Own It. 
Montgomery & C o . ' s  Tool Cata l o g u e  
which is thoroughly up-to-date. 704 
pages and di scount sheet. 

Sent by mail for 25 cents. 
MO� T OOMERY .\0 .  CO., 

t Oo Fulton St.,  New " ork City. 

{j� FRANKLIN 
Model Shop 

The Frankl i n  Gas Engine 
One-lIsl" lIorMe Power 

worth $100 complete. We sell all neces
sary castings. materials and detail draw-
l��:��J�:{�s ��� �r�trl��

k
v��lg

a
h\

o
l� 

borizontal form. JI'inisbed parts sold 
separately. Runs by gas or gasolene. 
For boys and men with a mechanical 
turn. Write for circular U. 

I' AR SELL & W EElI, 
129·131 West 31st St., � e w  Y ork. 

A limited number of 
}l;le"trrc Runabouts 
and �tanh( )pe8 made 
up of standard parts ��grJ�:�8 :ho:

a
r�� 

utation is unques
tioned, offered at 
g r e a t l y  r e d u ced  
prices t o  close an 
estate. 
D. W.  SOWERS, 

Buffalo. N .  Y. 

Gasoline 

For Gasoline Engine Work. 
Send to tbe 
Dow Portable Electric Co .• 
for catalogue of spark coils, pluJ{s, 
carburettol's and am-meters. The 
best that are manufactured. 
General office, BRAINTREE, MASS. 

Members of the National ASSOCiation 
of Automobile Manufacturers. 

Motors 
For AUTOl'lOBILES 

and LAUNCHES 

Can mnke prompt delivery Cata
logue on appl ication 

LACKAWANNA MOTOR CO M PANY 
144S to 1152 Niagara St. 

BU FE'AJ.O, N. Y. 

Patents , Trade Marks ,  
CO PY R I G H TS!, etc., -

Address MUNN a co., �If,c,:�:�s. 
OfIlce of the SCIENTIFIC AM ERICAN 

861 Broadway, New York. 

., Bnwch OfficI' : 625 F St., -w: Bsblngton, D. C. 
Hand-book Sent Free {In Application. 

E llgPll Dieterich . . . . . . . . . . . . . . . . . . . . . . . . 40,027. 
Pills and pellpts for ('('rtaill llUlllPd dis(,HsPs, 

F.  W. Gregg . . . . . . . . . . . . . . . . . . . . . . . . . . 40,Ol�. 
PnhliNl t iollS, (, P I·tain llam �'d, P. F. Col1ipr ,:�.;;.� 

& HOll • • . • • . . . • . • • • • . . • • . . • • . . • • . . . • . • . •  3D,n1l1 
l{('llwtlips for ('('I' t a i ll n a n H'd dis( 'us('s, n .  

SEND FO R O U R  BEAU TIFUL N E W  ILLUSTRATED CATALOGUE 
explainin2' ,its luany a d v antaJfm� over all ot her fou ntain pens, and showing IlRtented features not Cound i n  i m i t Jl tlollS ; also PI'of. �loan ' s  �lIggestions, for im prOVIDR' your , hUl,ld.,,-"riting, model capi tals, bU I'--iness lettel'ing, · vertical writing, etc. It's yours tor the asking. T H E  C O N K L I N  PEN C O  • •  8 1 5  Madison SI • TOledo.  Ohio.  

W. C o n k l i n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40,015 
;';onp fol'  us('  i n  shuvillg, suhstitlltl' for, K 

L. Mayo . . . . . . . . . . . . . . . . . . . . . . . . . . . .  40, 02:l Shorthand by M ai l  thorOl,ghly taught by re-
Xoap llowtlpr alld lauudry soap, Lpwis Bros . 40 025 porters. P ioneer Home 
Xoap, white laundr�v ,  \V. G. ( 'raw ' . : . . . . . .  40'024 Course. 8ucces�ful .Btudents all over the world. Cata� 
Hnsppntlers, Lobel ,  Coh'man & ),ln rell s . . . .  :m:!)m� I log and first le8S0� jrN'. 

'I'llhh,ts, anodYIH', ]o'l'Ils<'1' Tahlr't (·0 . . . • . . . .  40,020 POTT' S � H O RT H A ND eOLLEGE 
Tahlets, dyspppsia,  UlIitpd Drug Co . . . . . . . .  40,OlB Box Z Wi l lianH�port. Pa., U. �. A. Plldt'rgarmPllts, WOHl P ll ' S  ,,' I H'{ ' I I ,  1 ) I ( 'l1H'1I 1 1 

:VIfg. Co . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
V a rn i s h ,  fluid for rf�moving, .r. �('.nll()nl' . .  
Varn ishes, Tousey V a rni sh Co . . . . . . . .  . 
V('hides, splf Vroppllptl, BuekmohiJp Co . . .  . 
\Y hisky, Edward & John Burkl' , Ltd . . . . . . .  . 

L A B ELS 

39, HH4 
40,02� 
4U,U2H 
40,O;):l 
40,013 

" Hebe, " for cigar� . . r .  Rels . . . . . . . . . • . . • • . .  9,858 
" B lack Bpauty , "  for hosiP!"y, ,Johnston & Lari-

HlP!" n.  G. Co . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9,842 
" Cool 'l'eJU1)(> l'3tu l't' , " for lagpr lipPI', St rouds-

Model Locom oti ves an(l Uastings. 4c. for catalog. 
A. S. CAl\-JPBELL, Montice llo, N. Y .  ------

I Print My Own Cards 
Circulars. newspaper. Press, $�. 

Larger size, $ 1 "' . 0 0 .  Money saver. 
Bili{ p r c l H t s  p r i n t i!1g for others. 
'J1ype 8f-'ttinlo! easy, rules �ellt. Write 
fo: ('utalog, presse�. type, paper, etc., t() 
factory, The Press C o . ,  M e r i d e n ,  C o n n .  

hurg Brewing Co . . . . . . . . . . . . . . . . . . . . . . . . 9 , 855 

" DI" rr�\�'·��'I��
l t '�I(�iie�;p 1\<; . ��)� . . l� . ��{:(�i

.C.
i �l �': . �).

r
� 9, 843 i M A TC )( " glpdl'( H l H l'is 'rallh� \Yatpr, " for w a tl' l', Nlec-

M A C H I N E R Y. 
t l'O Sterilizi l lg Co . . . . . . . . . . . . . . . . . . . . . . . .  9, 852 

"F.  1'.  C. 'Yax, " for wax, Flam(> Proof Co. 9, 867 
" 1\: ( ' 1" 1" 8 Congh Drops , "  for eongh drops, n. 

B. Kprr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9, H46 
"K i  K i , "  for smo k illg tohae('o, S .  '1\ Nowlin 9, S59 
" Lo('kyPI" s C h i l i  ppka Sp:tso1l iug, " for seaSOll-

iugs,  F.  IT. Lockypr . . . . . . . . . . . . . . . . . . . . 9, 851 
" )Iollopolt' Rruml , "  for eaIllwd strawben'ips, 

'Y:-Hlh H m s  & K p lT  Bros . . . . . . . . . . . . . . . . . .  9, 850 
" X p rvorill u , "  for II mt'diciIIP,  R. Ii}. Holt . . . .  9, 844 
"OW :'Ho('k RpPI' , "  for Inger ht'er, Strouds-

We manufacture everything pertaininJ,! to the busi
nes�. 'l'lte Very Latest Process. We win furnish 
a manager or t each any purchaser the business. 

F. W. lU URPH Y & BRO., 
1118 Ashland Block. Cbicago, Il l . , U. S .  A. 

I N ati on a l  S u  pply  Co. ,  835 Broadway, N.Y. 
::\lorlel :\lakers and Manufacturers of Patented Articles, Toys, etc. 

hnrg R l't'wi llp," Co . . . . . . . . . . . . . . . . . . . . . . . .  9 , 854 
" Pa l" 'v(' (' I'U" /{('I'", " fol' ('I'll ('k(,1'8 , H. llall1inger 9, 848 

D RYI N G  M AC H I N E S .  " Pt'a k  FitH' , "  for f' ig:-l I'� ,  A .  C . ' IlpllsellJpl & 
fu . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �� 

S .  E, WORRELL. 
Hannibal. Mu. 

"Phpas3llt nrand Rplits, " for m i Iwral watf'r,  
'1\ Ii�. Maf'kmillpr . . . . . . . . . . . . . . . . . . . . . . . .  0, 853 

" POllQllHPP "�rinklp Ht'nlOvpr, " for a toilet 
IH'('paratioll .  lA' Grulltlp JIfg. Co . . . . . . . .  9, 847 

"Rpmarkahh' Old Rcotf'll \Vhiskpy , "  for whis-
kf';\r, .1 . G i llon & Co . . . . . . . . . . . . . . . . . . . . 9,8;)6 

"Rpx, " fot' g-ingPl' ale,  ".,. .  A. Megrath 
9, 865, 9 , 8()() 

"Rpx , "  for lemon sod a ,  'V. A. Megrn th 
9,861,  9 , 862 

" Rt'x , "  for Rarsapa rillu,  \V. A. �If'grath 

"
T H I S  B E ATS N E W J E R S E Y , " 

d�ra��
er

M�f�
u
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t
gl��1r�,

f
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and forms to PH ILIP LA WHENCE, late Ass't Hec. of State, 
Huron. S. Oak. or Room K. 20th floor, 220 B'way. :N. Y .  �THE S C H W E. R D T L E  S TA M P  C O , STE£L STAM P S ,  L E T T E R S  & FI G U RE S  

B R I D G E. P O RT C O N N .  
9, 86:1, 9, 864 -----

"Ripppn ' s  Mixture. " tor smoking and chew- 8 U I L D E  R S g,.fxp8e��
e
lnCe

i
n��1 �o

a
r�b, 

inln
e
v
rl�tion�ldOe

d
v
e!sl : ing toharco, IT . Rippen . . . . . . . . . . . . . . . . 9,860 .I'� "'. _ "Simon ' s  A rom a t i c  RtoIllnch Hitters, " for oped, THE }i"ENN-�A])LER MACH. co., Hartford. Conn 

stomach hitt('rs, S.  R .  Schein . . . . . • . . • • 9,845 
" Pmat illu , " fol' eHnlle(] phllllS, O regon Pack-

i llg ("0 . . • . . . . • . . . . • • • • • • . . • • . • • • • • • • • • • •  9,849 

PRINTS, 
" Drpssing for DinTIPI' , "  for Ralad dressing, H .  

A .  T h o m u s  & ",V y l i p  Lithographing Co . . . .  
"J(' t - H -L�H'. ' ·  for an enallwl ,  .Tohn Wahl Paint 

& ('olnr Cn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
"Latljps' , Appa rpl . " for Indies ' apparel, Meyer-

Roth Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
")-Io�quito Quits, " fo!' insef't prat1 i f'ator, r�. D. 

N O V E LTIES & PATENTED ART I C L E S  
Manufactured b y  Contract. Punching Dies, Special Ma
chinery. E. Konigslow & Bro •• lSI Seneca St. Cleveland,O. 

VOLN EY W. MASON & CO . .  

Friction Pu l l eys, C l utches & E l evators 
P R O V I D E N C E , R. I .  

a �!fi'��C�!log��£�!����:, 
25c. Parlor 11rfcks Catalogue, free. 
MARTINKA & CO" Mfrs., 4»3 Sixtb Ave., New York. 

F .  N .  Roehrich & Co.  
1 02 F U LT O N  ST R E ET, 

N EW YO R K .  
Telephone No. 2440-A JOH�. 

Machinery 
Designing. 
Mechanical 
Drawing. 

M O D EL A N D  E X P E R I M ENTAL W O R K. 
Electrical and 1\1 echanical Instruments. �mall Mach'y. 
E DWARD K L E I N S C H M I DT,  82 W. Broadway, New York.  

Exp er imenta l & M ode l  Work 
Cir. & ad1'ice free. Wm. (j-ardam & Son.45-51 Rose St.,N.Y. 

I INV��IJ2:N� 
F
!!:'i�!;��!ED' 1 

Sppcial mach inery, electrical and chemical ap
paratus made on 8110rt notice. Good accommo
dations for inventors, 403 E. 23d St., New York. 

Persons wishing to add to their collection of geological 
spe - imells can ontain ten fine sample specimens of 

!�����ip��1�
v
�r:g�i�� :;!!�Nin:�f.Ntl;; lead, etc. , 

I CE  

REV. C .  A .  FREDERIeK, 
Kendall,  Montana. 

MODELS & E X P E R I M E N TA L  W OR K .  
Inventions developed. Special Machinery. E, V. BAI LLAR D .  Fox B ldg  .. Fra n k l i n  Sq uare,  New York. 

Coolpy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

639 
641 
6:l8 

640 I A pri���oPY of the sppcificntion and dl'awin,� 
I)f any patent in the forpgoing li st, or any patent 

i in print i ssued since 1863, wil l  he furnished from 
1"h is office for 10 cents, provided tt.t name anI] 
nnmher of the patent df'sired and the date he 
g iVf'l1 .  Address Munll & Co. , 361 Broadway, New 
York. 

;��ti�'ii�iffiii;�;$25� 
Ca.nadian patents mny now hf' ohtained hy the in

vf'ntors for any of thp inventions nampd in the fore
going list. For terms and further particulars 
address Mnnn & Co., 361 Broadway, New York. 

It bas six 8·lnch lids : 15,gallon reservoir : large warming closet : ov�n 21 ins. deep, 17 ins. 
wide. 12 iDS. hi,rb j top cooking surface. 30x36 ins.; l.ined through.cut wlth A8best�8 : Duplex 
�����jp�i���i��?�r�it�Ot�Sti����:rs�

eed in eve1aif��� wwll�i���l'. Wrlte tor free 

W M .  G. W I LLARD, Dept. 1 1 2.  > 6 1 9-2 1 N. 4th Street. st. !.ouls, Mo. 
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WA RWI C K  M O T O R / 
C Y C L E  

W e i g h t  I 
U J1;  

�l)E1<:D, 4a llIILES PER H O UR. 
'l'he best Hill Climber made. 

\Vrite for catalogue which gives particulars of Motor 
Cycles and Automobiles. 

Warwick Cyc l e  & Autom o b i l e  C o . .  S p r i n gfi e l d .  Mass.  

75he " Stanhope 

Scientific American 

Waltham Watches 
Moderate price. Correct performance. 

Lasting quality. 
liThe Perfeded American Watch, II an {{{ustrated book 

of interesting information about "Watches, "Will he sent 
free upon request. 

American Waltham Watch CompanJJ, 
Waltham, Mass. 

Motorette" NEW ENG LAND I FIN'iS�!��.K���� is a (;� h. p., Sir.gle Cylinder. De Dion type of motor, 
weigh ing 900 
pounds and l,(XXJ 
wilen loaded 
witll water and 
g-asoline. Two 
speeds forward 
and reverse. 
Moto)' easi ly 
accessiule, · ... im
pIe in operation 
an:J economiCal. 
��'!!f�l; ���-�trnct,ed and 
b ighly tlnished --
throughou t. fi�or illustrated booklet and fuller -particu
lars address 
T il E  G E O R G E  N. PI E R C E  CO . •  

WATCHES lShe 
PADISHAH 

The best low priced watch i n  t h e  world. 
Sold in every country on the g lobe for 

the one price or itS equivalent . . . . .  

$ 2 . 00 E A C H  
Plain or fancy colored Sporting Dials. 

We 
frg��

e
e�

l
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s
�Z�� ?� ���

c
��� 

Catalogues sent on request. 

NEW ENGLAND WATCH CO •• 

Factories : Waterbury, Conn. 

Fi I I ill1-:" Cr:\l'ks wise, with G Rll'PIS'S \\"UUD' wilh CRACK d.1l41 CRHVICK FILLKR 
( ; I: l I'I'I S '� and FINIf'lII ING Sl-ECIAI.TIIi:S, is 
Fi l l .  r awl very simple - snd eeonolTlIeal, I'altmt Apl , l i er  not requiring skilled labor 

thouj!'h the highe.!lt dt'gree of I!!","",,,,F'.F'��-�''''I:IIII''' I perfed.on is attained, W e  1ii1r.�N,nllhTT1m�:"I"-II'.;JIC."' 1 ,l!'l �e full instrllctiollS for treat 
WI; all surfaces. '\\"rlte to lh) I for ollr descrIptive matter to 
GRIPPIN MFG. CO., 

Dept. 6, 
Newark, New York. 

STUDEBAK ER New Y ork. 37 & 39 .l1fliden Lflne . .1 1.  Offices : Chicag-o. 131 to 137 Wabash " venue. 

ELECTRI C CRUDE  ""AS'IES'TO'S " OIMA'· 
])ur .. ble Bnd Safe 

AUT O M O B I LES D I R E CT F R O M  M I N E S  
Liquid Pistol 
Made of St.eel. Nlekel l'luted 

:l{o Expert Chauffeur :l{eeded. 
Can be Run Any Day i ll  the Yt:!:lr by Any Melllber of the Family. 
Wide Touring Radius. A Successful Hi11 Cl i mber. 
Smooth Operation. Reliable Brake Contrul . 

Great'Sf rength of Construction. 

STUDEBAKKR BRUS. Co., of New York, Broadway :lnd Seventh 
A v ., corner 48th St.., New York City. STl:DEHAK�R BROS. !\IFG. 
Cu., 371'1 to 3l'I1'I WaLash Av., Chit-ago, I l l . 
HKAlIiCH HOUSES A N D  SKLLI:"G AGf:NTfoI in all other principal cities, 
}'uetory ,..\; G(,lIeral Otllce� 80UTlI DEN U. IN]). 

}�lnt.ClaM� Agent" dellired In 
territory not a(r("ady co\·ered. 

Stephens Patent . 
VISES 

Q U I e ti  ADJ USTING 
Without a Rival 

FLAT 
or 

SWIVEL 
BASE 

TOWER ®. LYON CO. 
Vise Dept. 95 C h a Dlbers St. , N. Y. ------S 1 All val'ieties at lowest prtces. Best Railroad C a � S Track and ,\VaJlon or Stock Scale� made. 

Also ItXKJ useful articles. including Sateb. --
�ewlng :\1achine�. BicycleEl, Touls. etc. :Save 

Money. Lists �'ree. CHICAGO HeAL E co .. Cbicago. lll 

HOFFMAN 
MOTOR CAR $&00 $950 

�:qual to any $2,500 automobile made. 8 h. p. gaso
line engIne, clash �ear� the ' simplest. most easily 
controlled and most reliable machine on the market. 
A combination sin/ide seat or douhle seat for two or 
four persons. ('an be changed in 15 seconds. 

" IT NEVER BALKS " 
but is tborou!!'hly  practICal and fllls all requirements. 

Send for Oaf,aloanf. 
The nOF F M A X  A1:T.OMOnlI,E & M F G. CO., 

1604 Lake St., Cleveland. OhIo 

P R E PA R E D  R . H . MART I N ,  Will stop the most "idoU8 dog (or mar,) without pt'r
manent injury. Va! uabl� to bil·yel ist!!. ull�seorttlJ 

�i�
i
�!!id�A.�hNe��\����I;ld;t�� re J·l�i��d. t'r:;��;'2b A S B ESTOS FI B R E  O FF I C E ,  ST. PA U L  B U I L D I N G  

2 2 0  B 'way , N ew York. for  M a n ufactu rers use 8hot.� In one lomltll",. ':l:1I detllt.�rM, or by mull, 50('. 
PAR K E R .  STEARNS & S U TTON,  2 2 6  South St •• New Yor.k 

� Light Electric Runabout 
MARK XXXVIII 

F'astest, handsomest and most convenient Electric Run
about on the  market. Five speeds up to 15 miles per 
hour. ·�Under8Iunll battery and motor,- leaving body 
space e!Itlrely free for IUJejitage. 

Catalogue illustrating and describing 
20 different Colum/>ia moiUls will be 
sent on reque-st. 

Electric Vehicle Compa.ny, 
Hartford, Conn. 

NEW YORK Salesroom-!34, 136. 138 West 39th Street. 
BOSTO:S-43 Columbus A venue. 
CHICAGO-1421 Michigan Avenue. 

BILLIARDS and POOL Orient 

Indianapolis Combination Table 
I.ibrary.Dining.Bi I liard.Pool 

Handsome. massive Tables. Equal in every 
tlcnlar, except size. to standard billiard tables. 
styles. %. �. % Standard Size. Catalo,!ue Free. 

COMBINATION BILLIARD M F G. CO., 
a s s  N. Claypool Bldg., Indianapolis, Ind. 

All the Stand:ud. machines SOLD o r  RENTED ANY
WHERE at HALF - M ANUFACT URERS' PRICE�. 
Shipped wit.h privilege of examination. Send for CaL. 
Typewriter  E m por iu m .  203 L'lSaUe St., Chicago -----------------_ ._- --------

RESTORES THE SIGHT 
W E A K  EYES MAD E 

ST R O N C .  
S P E C T A C L E S  AR E A 

OII U I SA N C E .  N EC E S _  
S I T Y  O N L Y  M A K E S  

ONE WEAR TH r:: M. 

SAVES THE EYES 
ALL EYE T R O U B I- E; S  

C U R E D  BY U S I N C  
R E STO R E R  O N E  

M I N U T E  EACH N I C H T  BEFORE RETI R I N C. 

PREVENTS FAILING ·SIGHT 
D U LL E Y E S  M A D E  

B R I C H T. Write for 
T R EATISE ON T H E  
E Y E ,  M"i led F ree • .  

TH E I D EA L C O M P A N Y  
2 3 9  BROADWAY, N E W  YORK. 

APRIL I I ,  1903. 

C OLD G ALVAN I Z I N G .  
A M E. R I CAN PROCE. S S .  N O  R OYA LT I ES. 

SAMPLES 'No  I NFORMATION O N  APPLICAT IO N .  
N I C K E L  

Electro- Plating 
Apparatu8 and  Material. 

THE 
anson & V a n W i nkle 

Co., 
N' e '''· R r k .  �. J .  

138 Liberty St . •  N .  Y. 
30 & 32 S. Canal St. 

CblC84!'o. 

ELECTRICRl TESTIHG 
If you Wish to know the propert.ie!'l of any electrical 
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might be of great value to you. 
NEW Y O R K  LABORATORY L A M P  TEST I N G  BUREAU 

8th �·Ioor. No. 14 Jay Street,  New York 

W H E E L  C H A I RS 
WE MAKE O VE R  70 STYLE S  

and are fully equipped t o  make 
any sp�cial deSlJlnS or size. 

Cata10gue •• B" illustrates 
and describes (free) .  

Reclining and Library Chairs. 
over 30 styles. 

Catalo(/tW "0" (free) .  
GEO. F. !SARGE N T  CO . . 

801 Fourth Ave., New York. 

Because 
of their 

P R E S I D E N T  
SUSPENDERS 

give most 

Comfort l:J Service 
Guaranteed 

" All breaks made good- · 
'·President·' on buckle means 

" Cannot rust" SOc. ano $1 .00 
Any shop or by mail prepaid 

qbe C. A. Edgarton Mfg. Co. 
Box 222 K, Shirley Mass 

Send 6c. for Catalogue. 

SEC'l'ORLESS WIMSHURST MACHINE. 
- '''his article gives directions for making. 4: iHustra
tiona. SCIENTU'IC AMEHICAN SUPPLEM ENT 1 I a l .  
Price 10 cents. Fo!' sale b y  MUDn & Co. and all news
dealers. Send for Dew catalogue. 

J ESSO P'S S T E E LTHe\'�[r 
. fOR TOOLS.  S AW S  E TC. 

W':!: .J E S SOP & S O NS I.:2 91 .JOHN ST. NEW YORK 

CHARTER ENG I NE  USED ::Y A:yLAb�E 
F O R  A N Y P U R POSE 

Stat ionar ies .  Portab les .  Saw i n g  Outfi ts.  
H o l sters. En� i n e s  a n d  P u m ps.  

Send j� l!;liZ;�t���/;�a1:rofJ�S�\�t�'esti. monials, and Stat£. YOWl' Po'Wer .Needs. 
C H A R T E R  GAS E N G I N E  CO . . Box 1 4 8 .  STERL I N G . ILL. 
WOllde

{v:.:
'
d
d
er 

iSe"olld Acety lene  B urners 
. . • .  Give Highest Possible Candle Power. 

STATE I,INE M]<'G. CO. 

8 J ay St.. Cbattanooga, 57 Wasbington St . •  
XEW YO UK TENX • •  U. S. A. CHICA G O  

L O O K ! 
AT T H E  D I F F E R E N C E  B E T W E E N  

The Racycle & Any Bicycle 

, , 

R3cycle sprocketc; turn 
between hearing-s o 

Bicycle c;procketc; turn 
olJtsidc hearings. 

30 % less pressure on the bearings of a Racvc1e 
than on a bicycle : therefore it turns }{ . easier. 
Ride further and faster with less work . on 
the -Racyde. No oil can required. Write for 
Catalog 16 to 

MIAMI CYCLB & MFG. CO. ,  Middletown, O. 
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