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T H E P A 
When the "ail" balloOll" was invented by the 

Montgolfiers and Charles, the belief was general that 
the most difficult part of the problem of human flight 
was then solved, and that it would require but slight 
additions to the il!flated bag to make it a useful 
means of transportation. Hundreds of schemes and 
attempts were suggested to supply the "slight ad· 
ditions." How astonished one of these early naif 
"improvers" would be if he could see his dream come 
true! 

Perhaps the most practical airship of our day is 
the Parseval, which in truth may be called a gas bag 
with slight additions. The 
Parseval airship owes its great 
advantages precisely to the fact 
that its inventor did not aim at 
creating something essentially 
different from a balloon, that he 
intended to preserve every sin­
gle good and practical feature 
of the time-honored "spheri­
cal," and that lie strove for his 
comparatively modest goal with 
so much ingenuity. 
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interior compartment�, which were 'alternately con­
nected to pressure gages. He was thus enabled to 
draw accurate curves. The almost spherical front of 
the shape evolved by Prof. Prandl would seem most 
familiar to the man of the eighteenth century. The 
big fish-like steady,ing fins at its stern, so conspicuous 
by their simplicity, would be a surprise. These are 
indeed the principal contribution of the twentieth 
century to the old balloon. Invented by the late Col. 
Renard as early as 1884, they remained a secret up to 
1902. The reason for the specially efficient use to 
which they were put by Major von Parseval is the fact 
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the "Drachen BaIlon." The rounded, sausage-shaped 
steadying bag of the "Drachen BaIlon," whose ex­
cessive drag prohibited its use as an airship, was 
first turned into three rectangular hollow "mattresses" 
stiffened by internal pressure and part of the bal­
loon. The "Drachen BaIlon's" ingenious suspension, 
flexible to prevent excessive rocking in the gusts, 

,was easily turned into the famous Parseval airship 
suspension, which allows a "car on wheels" to roll 
ahead or back on ,steel ropes, with the air pressure 
against the gas bag. 

To these ingenious dev,ices the Parseval air-
ship owes its existence. With­
out them it would not be feas­
ible to suspend the car .low 
enough to distribute its weight 
sufficiently over the w h o  I e 
length of the bag to make it 
possible to dispense with any 
sort of a stiffening frame. The 
ship would pitch so violently 
that it could not be propelled. 
Still this, very feature is a 
weak point of the "non-ri'gid" 
system. Its inventor person­
ally remarked to the writer, 
when complimented on t h e  
truly beautiful appearance of 
the "rigging": "Its air re­
sistance is something to be 
reckoned with." The great 
saving of weight it permits is 
thus partly offset. A Parseval 
has also most of the faults as 
well as the virtues of an ordi· 
nary balloon, while the purely 
rigid construction, as repre­
sented by Zeppelin, Schuette, 

and others, aims at turning the 
aerostat into a true "ship." 
Their goal is infinitely higher, 
and therefore fundamentally 
entitled to a more lenient criti­
cism. The ample carrying 
power of a non-rigid airship 
makes indeed a large Parseval 
(type B) a thing of amazing 

solidity. For instance, the 
thinnest rope in the suspen­
sion has the thickness of a 
man's finger. The steel wire 
cables on· which the car rolls 
ha ve the same thickness. The 
car, detached, as to size and 
strength, looks almost exactly 
like a "freak" gasoline launch. 

A sight not altogether un­
familiar, would greet the eye 
of Parseval's eighteenth cen­
tury admirer. First, he would 
be pleased to learn .that the air­
craft of his own day, after re­
maining exactly the same for 
over a century, had suddenly 
seen great technical improve­
ment at the beginning of the 
twentieth century. The gas­
retaining qualities, the strength 
and toughness, the lightness 01 
the new double rubberized and 
biased balloon cloth would be a 
revelation to him. Without 
that fabric the new airship 
would never have come into ex­
istence. But what should other-I 
wise appear really novel to him 
might only seem as if it were 
like a "touch" added here and 
there, but the "touch" of a 
m aster hand-comparable to 
the slight application of the 
brUSh, by which great painters' 
are known to have turned a 
pupil's work into an everlast­
ing masterpiece. Thus the 
fundamental change from the 
spherical balloon-the e l o n­
gated gas bag-means in the 
Parse val an almost true "form 
of minimum resistance." This 
fact is due to the very" propi: 
tious circumstances which 
favored the work, of Major 
von Parseval. 

Diagrams showing the constructional details of t]le Parseval ail·ship. 

Its board floor, solid as a 
boat's deck, is 30 feet long and 
over 6 feet wide. The frame 
carrying t h e  propellers i s 
made of steel tubes as thick 
as a man's arm. The center 
of each propeller is about 12 
feet above ·the floor of the car, 
and each is also slightly over 
10 feet in diameter. The width 
of each of the four rectangular 
blades is slightly less than 2 
feet. The non-rigid propellers, 
very inconspicuous when at 
rest, and directly attached to 
the car, also increase the re­
semblance of the Parseval to 
an ordinary balloon. Each pro­
peller has a girder work hub 

It happened that the great 
German "Society for the Study 
of Motor Aeronautics" was 
founded at the initiative of the 
emperor at the exact date that 
his first experimental airship 
was tested. This organization 
counted among its members 
the most prominent financiers 
and the ablest scientists and 
engineers of the fatherland. 
Major von Parseval's work 
presently became the point 
around which its endeavors 
crystallized. 

All its energies were soon 
concentrated on the improve-

The Zeppellll. 

ment ,of his simple system, which was justly recog­
nized to promise immediate success. After the 
model of Professor Zahm's aero·dynamical laboratory 
,in Washington, the society built a laboratory for aero­
dynamical research at Goettingen, and put Prof. 
Prandl of the Goettingen University in charge. In 
a big Zahm wind tunnel the best shape for the hull 
was developed on tin models, thus verifying the pre­
dictionol Prof. Woodward, president of the St. Louis 
International Aeronautical Conference, 1904, that the 
result of Prof. Zahm's and Prof, Nipher's work com· 
bined (the latter on the d,istribution of wind pressure 
on structures), both submitted to that conference, 

,would result in a form of least resistance for the hull of 
an airship. Professor Prandl investigated the pres­
sure by means of 'small holes . bored along the whole 
surface of his models and communicating with many 

The Parseval. 

Three typical' German airships. 

THE ZEPPELIN AIRSHIP. 

that he, in a way, had independently reinvented them. 
Even the rudder is so deftly hinged to these fins that 
it hardly shows. y�t it has an unusually efficient 
shape and position. 

The resemblance of the Parse val to. an ordinary 
spherical is due to the fact that it was evolved from 
a balloon. Parseval first .developed an elongated cap· 
Eve balloon that could be operated in heavy winds. 
In co-operation with the late Capt. von Siegsfeld, he 
did this so well that his so·called "Drachen BaIlon" 
is to-day introduced into the military service of most 
powers. To his airship it is almost as closely re­
lated as a glider is to an aeroplane, or a towing 
barge to a steamer. It offered two formidable pro b·' 
lems, steadying it in the wind, and properly suspend­
ing the car. To arrive at the nucleus of the Parse­
val airship nothing more was needed than to modify 
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of steel, skillfully designed to 
withstand all working stresses 
with a minimum of material, 
to which hub four cloth blades 

are fastened like so many flags.' The blades are made 
of two strong wire ropes with cross .pieces of steel, 
sewn into a double layer of heavy balloon fabric. Major 
von Parseval explained to the writer that by correctly 
proportioning the weight of different parts of the 
flexible blade to a given speed of revolution and a 
given pitch, any desired form of the blade could be 
obtained from centrifugal force acting against the 
pressure of propulsion. It has indeed been claimed 
that these blades are more efficient than solid ones. 
In the newest Parse val ships they are made semi-rigid 
-just stiff enough to preserve their shape when at 
rest-as a matter of convenience. 

,The Parseval power plant has been brought to such 
a state of reliability that it should furnish a fitting 
model for any kind of aircraft, especially flying rna­

(Oontinuea on page 133.) 
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The Handy Sportsman: IX, Model Toy Flying Machines. Index. 

I, Fitting up a Workshop,; II, Shop Kinks; III, Soldering of Metals; IV, The 
Handy'Man in the Factory; V, The Handy Man's Experimental Laboratory; 
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THE PARSEVAL AIRSHJP. 

(Continued from page 124.) 
chines. There are, of course, two motors. 
To insure the, highest possible economy 
when only one motor is runn�ng there is 
a coupling arrangement by which two pro­
pellers in tandem may be driven by either 
motor alone. The girder construction of 
the hubs has been fashioned into a mech­
anism that permits altering and even re­
versing the pitch of the propellers while 
they are running. This is done by a con­
venient hand wheel at the side of the car. 
The pitch is always adjusted to the most 
economical number of the motor's revolu­
tions. With one motor driving both pro­
pellers the pitch is lowered until the pro­

I pellers run quite as fast as with two I motors. 
The last reason for the striking resem­

blance of the Parse val airship to an ordi­
nary' balloon is the absence of any hori­
zontal rudders. Steering up and down, ' 
i. e., tilting the keel, is effected by a prin­
ciple similar to that which makes an ordi­
nary balloon go down. Gas is removed 
from the end to be lowered. It is not 
lost, but merely transferred to the oppo­
site end, whose lift is thus increased at 
the same rate that the buoyancy of the 
other end is diminished. This is done by 
means of two air ballonets (each with � 
of the cubic capacity of the gas !'lpace) in 
the oPPosite ends of the envelope, a power­
ful blower, driven by' a double belt from 
each motor, and large distributing valves 
for the air blast. All this forms a 
specially substantial and conspicuous part 
of the machinery, and has been designed 
to stand rough usage. The blower is car­
ried in the propeller frame, some 8 feet 
above the Hoor of the car. The vertical 
air hose leading to the bag is stiffened by 
strong wooden rings. The large distribut­
ing valves of aluminium are at the same 
time automatic safety valves. They are 
so attached to the envelope that any ex­
cessive gas pressure moves a plunger and 
allows the air to escape. The gas pres­
sure is relieved in this manner as long 
as either ballonet contains any air. If 
both are completely emptied they' auto­
matically pull the maneuvering gas valve 
on top of the env:elope open, <tn arrange­
ment copied from the "Drachen Bailon." 
There is considerable mechanism inside 
the gas bag which has never been de­
scribed. This was sketched for the writer 
by Major von Parse val himself. In order 
to keep a certain amount of control over 
the "convulsions" of the ballonets inside 
while they swell or collapse, a series of 
cords is fastened to their upper surface. 
They are united into one rope that runs 
over a pulley suspended above either bal­
lonet from the inner "ceiling" of the gas 
bag. Thus the ballonets are made to swell 
and collapse more evenly. If excessive 
expansion of the gas by heat or height 
should ever squeeze all air out of the 
ballonets this rope, under tension, would 
exert a pull strong enough to open the 
gas valve on top. A single gas valve is 
thus made to serve as both a maneuver­
ing and a safety valve. The. valve stem 
is led through a stuffing box in the bot­
tom of the bag. Two ripping panels and 
cords, one at either end, are provided, as 
in a spherical balloon. For the guidance 
of the pilot there are four pressure 
gages, one for each air ballonet and one 
for each end of the gas space. They 
register in centimeters of water, and con­
sist of U tubes of glass filled with red 
.iquid. The front end of the car is cov­
ered by a chart desk. A compass, de­
signed by Prof. Marcuse, is suspended 
over the pilot's head, who reads the in­
verted dial from below. A small verti­
cal steering wheel shaped like that of a 
ship is directly in front of the chart desk. 
The pressure gages mentioned are at­
tached to the right "gunwale" of,the car, 
and the lines controlling the distributing 
valves press down from above also on 
starboard. The compass may easily be 
taken down and with an iron tripod at­
tached to "ship shape" brass fittings sunk 
into the car's board tloor. This is done 
for nautical measurements of the. sun's 

(Oonti�uea On page 13,P 
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Inquiry No. 9180.-Wanted. manufacturers of a 

device for cutting weed UDder water. 
Iuquiry No. 918i.-Wanted. to oontract for the 

manufacture of improved. range boiler in galvanized 
lrun and copper. 

Iuquiry No. 9182.-Wanted, manufacturers of a 
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THIS book has been written with a view to assist 
those who desire to' construct a model airship 
or flying machine. It contains five folding 

plates of working drawings, each sheet containing 
a different sized machine. Much instruction and 
amusement can be ohtained from the making and 
flying of these models. A short account of the pro­
gress of aviation is included, which will render the 
book of greater interest. Several illustrations of 
full s;zed airships and flying machines of the latest 
types, are scattered throughout the text. 
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scope of the spherical balloon, also an air 
bubble to indicate the "tilt." The frame 
of the car is made of steel tubes and T 
girders, covered with wire netting and 
heavy canvas. A large cylindrical gaso­
line tank in a cloth casing serves as a 
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cleanliness. The motors are of the six­
cylinder type, each good for 120 horse­
power maximum. They were selected 
after a competition and have. never given 
trouble. The radiators,· arranged like an 
inverted V, close the car in the rear. 
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Two Good Books for Steel Workers 

Hardening, T emper­
ing, Annealing arid 
Forging of Steel 

By JOSEPH V. WOODWORTH 

and there are many other "patches," some 
of· them shaped like a star, to hold a 
single rod. The stablizing fins are now 
made of steel frames covered with cloth 
on both sides. The "air mattress" idea 
has been dropped, but the cloth is still 
kept from fluttering by allowing the winl!. 
to catch in a "mouth" and blow between 
the two layers. The tiller rope ends in a 
steel band that fits around a large semi­
circular pulley fastened to the rudder. 
This insures precise action. The stabliz­
ing planes are held in place by' a very 
simple and strong arrangement of rods 
and stays fastened to the envelope as de­
scribed above. The suspension branches 
back with inimmerable "crows' feet" (the 
original ones made of three loops of rope 
each, sewn to the equatorial belt) from 
many short hemp ropes i.nto fewer and 
fewer wire ropes. Everything is flex­
ible. All loops are lined with. fittings of 

Siz;e 6� x9� inchell. 288 pallell. 201 illulltra. aluminium or steel, allowing the ropes to 
tionll. Price $2.50 polltpaid Slide with little friction and preventing 

TIS is a practical work, treating clearly and 
concisely modern processes for the heating, annealing, forging, welding, hardening ana 
tempering of steel, making It a book of great 

value to toolmakers and metal-working mechanics 
in general. Special directions are l'(iven for the 
successful -hardening and tempering of steel tools of 
all descriptions, including milling cutters, taps, 
thread dies, reamers, hollow mills, punches and 
dies and various metal-workinl\" tools, shear blades, 
saws, fine cutlery and other Implements of steel, 
both large and small. The uses to which the lead­
ing brands of steel may be adapted are discussed, 
and their treatment for working under different 
conditions explained; also special methods for the 
hardening and tempering of special brands. JI. 
chapter on case· hardening is also included. 
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Steel 
By E. R. MARKHAM· 

excessive wear and tear. The car, with 
four grooved wheels, rolls on two strong 
inclined cables of twisted steel wires, into 
which most of the branch ropes finally 
consolidate. But at the same time it 
swings like a pendulum with parallel 
motion from six vertical ropes. 

A Parseval's handling is nearly as 
simple 'as that of the ordinary round bal­
loon. It has been inflated in the open, 
and it can be landed, by valve and rip­
ping cords, with safety; with disabled 
motors in a storm. There are many 
"handling ropes," each with a series of 
loops, giving a firmer grip. They hang 
down from the whole length of the bag 

Siz;e 5Mx8 inchell. 367 pallell. 163 illulltra- and are an integral part of the rigging. tionll. Price $2.50 pOlltpaid 

THIs is a standard work on selecting, annealing, 
hard",ning and tempering all grades of steel, 
by an acknowledged authority. The author 
has had twenty-five years' practical experi­

ence in steel-working, during which time he has 
collected m\1ch of the materhl for this book. Care­
ful instructions are given for 'every detail of every 
tool. Among the subjects treated are, the selection 
of steel to meet various requirements: how to tell 
steel when you see it j reasons for diffecent steels; 
how to treat steel in the making of small tools, taps, 
reamers; drills, milling cutters; hardening and tem­
pering dies j pack-hardening j case-hardening-; an­
nealing; heating apparatus; mixtures and baths. 
the best kind, and why; and in fact everything that 
a steel-worker would want to know is contained in 
this book.. 
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each, but when the two volumes are ordered from 
us at one time,.we send them prepaid to any address 
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At Frankfort in 1909, during the In-
ternational Aeronautic Exposition, where 
the ship ascended, one of these dragging 
ropes coiled around a man's legs and 
raised him into the air like a feather, 
although the balloon had . no surplus lift. 
Thus the lifting power of the propellers 
and the tilted hull was forcibly shown. 
The ship was always actually heavier 
than the air when it left the ground in a 
slanting direction. Coming' down was 
harder than going up, The consumption 
of fuel lightens the ship, and it is consi�l­
ered "unsportsmanlike" to let out ga�. 
The low center of gravity, in spite of the 
flexible suspension, prevents a tilt as 
sharp as that of the Zeppelin Ill," which 
swopps down like a hawk. The "Pa!'seval 
Ill." must "screw itself down" in ma.ny 
spirals. On one occaSion, in hright sun-

(Oonc�uded on page 135.) 
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I (Concluded from page 134.) 
shine, it could not come down at all,  much 
to every'bodts amusement. 

At Frankfort, where the Parseval sys· 
tern was permanently represented by its 
largest and most serYiceable type ( 6,600 
cubic meters, or 223,079 cubic feet, dis· 
placement ) comparison with the "Zeppe· 
lin II." and "Zeppelin III ." by visitors at 
the exposition could easily be made. 

The virtues of the Parseval system are 
so obvil'lUS and simple that they can be 
easily understood from theory. With the 
Zeppelin system it has been mostly reo 
suits that counted with the public. Like 
the Wright fly'er ain ong aeroplanes, the 
Zeppelin among airships has gone farthest 
and fastest with the lowest power and the 
least consumption of gasoline and oil. It 
has lived through the change from nigl.J.t 
to day and day to night and morning 
again in a single trip without stopping. 
It is well known how much less gas these 
changes in temperature and height would 
have meant for an airship made like an 
ordinary' balloon. Still, compared to the 
Parseval, which may be said to have prac­
tically reached the pinnacle of its !'l e· 
velopment, the Zeppelins may not have 
half realized as yet the inherent advan· 
tages of a rigid construction. They had 
to pay the full toll for their "extrava· 
gant" mode of handling, but did not 
nearly enjoy the full recompense. The 
Parseval is the airship of to·day, the Zep· 
pelin that of the future. 

The fundamental dilference between the 
two systems may be stated thus : The 
Parseval, with its sharp distinction be· 
tween "car" and "balloon," always reo 
mains a "unit," more or less. A Zeppelin, 
in larger sizes, becomes purely a con­
glomeration. A Zeppelin's weight, there· 
fore, increases at a lower rate than its lift. 
The "Deutschland" points the way to the 
giants of the future, with no cars, but a 
continuous "hold" and the load every· 
where directly' under the gas that l ifts it. 

Veeder Counters 
vrevious experience. Our practical meth­

lods enableyou in a few months to hold pos' �"'��II A Zeppelin may also have an "upper !ition as slrilled plumber or conduct your 

to register recinrocatil1g 
movements or revolu­
tions. Cut full size. 

own business. Catalog sent free. tI4���1 deck." It is there already ; for on the 
St.-:>Louis Trades School uppermost "strake" a man may now safe· 4428 Olive St. St. Louis, Mo. ",li6iiMW 

_ _ _ __ �_ ly walk from end to end after having 

TO BE E 
I ascended through the hull. A few thin Booklet Free. 

VEEDER MFG. CO. 
18 Sargeant St.,  Hartford, Conn. 

A WATCHMAK R b d d l' ht I . . ' 1 '  ' 11 Bradley Polytechnic Institute oar s an a 19 a umllllum ral lllg WI 
Hor

�:::.i�: flw��\�ent complete it. Cyclometers, Odometers. 
Tachometers. Oounters 
and Pine Oastin()s. 
Represented in Grent Bntain by FO:'::;��t:�::o;�S:��.:ll:fa

i
�:

l
h�::t. The Parseval ships at present are built 

l\lA.RJ,:T & Co., LIMtI'BD, Ii City 
Roa d, Finshuf::- Sqlllue, London, 
Eo C.; France, by MARKT & Co., 
LIMITED, 101 Avenue Pllnm>ntier, 

We teach i�!::·�:'k. Jeweln-. in the following dimensions : 
Engraving, Clock Work, Optk"s� 
Tuition reasonable. Board and 
rooms neal'school at moderate rates. 
Send for Catnlog of Information. 

Paris; Germany, Austria-Hungary and Scandinavian 
LUDW. LOEWE & Co., Hutten-Stl'aB8e 11. 20, Berlin. 

Operating a Daydark Photo Post Card Machine. 
Three photo postal cards of any object made and delivered on the 
sPot in ten minutes. No experience reqUired-no dark room 
necessary. All work done in the machine in open day. Establish a 
profitable business at bome by opening a Daydark Postal Parlor. 
Big money maker on the street, at fairS, etc. Send at once for 
free cata]og and sample post card showing the fine work the 
machine does. 
Daydark Specialty Co. 440 Tmnple Bldg., St. Louis, Mo . 

A L O E ' S  
O U R  RENOWNED 

Double Combination 

TELESCOPE 
Size 2�ln. Objeet Glass, Length 3 6 in. 
Prof. Hicks, of WordandWorksAlman.'lc, 

says they are far superior to others he has 
examined at twice the price. 

Catalogues on application 
A. 8. A LOE t.:u�nJ' ANY. 

Chicago Beach Hotel 
American I F' H I h G L k European Plan !nest ote on t e reat a es Plan 
Ani dea I resort uniting all city gaieties with the quiet of country and seashore. 
Delightfully .ituated on the .hore of Lake Michigan dose to the lIIeat South Park 
- 10 minutes" ride from the theatre and shopping district. - Every comfort-cool. 
refreshing breezes- smooth • . sandy bathing beach - all summer attractions. 
Tourists and transients always find it a most attractive place to stop and rest. 
For Handsomely 11101 •• Booklet addrps8 MRnag�r, 51 fit Rlvd. and I.ake Shore. Chltal?o 

uv.,' vnu, .... n&. TELESCOPES 

1 to 3 Miles per Hour Increased Speed Guaranteed 
The Frontier Propeller is llUaranteed to increase the .peed of any boat or launch from 1 to 3 mile. per hour. If 

itfails to do so, we will refund your money. Motorboatists who have tried aU kinds of prOpe)lers, in search of increased 
speed, �re enthusiastic about the wonderful results of the Frontier. Mr. W. S. Bryant, the designer, is the same expert 
who has been designmg propellers. etc .• for many years, and whose desHms are famous. The Frontier is true pitch %. the I ength of blade. It is differential at hub, thus overcomiag aU agitatioD at that point. 

Gives a .hea,ing cut hom hub to periphery, allowing wheel to wo,k full length of 
blade. Discharges water in tapered volume aft, thus affording all efficienc} , less 
a small percenta�� of .Iip. Such r��lts ?n.n0t he had from any other Propeller. ,'Y . . . . 

, The Made .of metal as strong as steel. FlO m the coupon and mail it today. +� Frontier 
We will send Y?U our c�art of qU�tions. to be filled in. by you, so tha t ..f..� Co. :2�����e���r� 

I 
We can detemune .the sIZe a�d pItch of ,!,heel �est S�lted to your ,.. , Street, w. boat Yqur money refunded if the FroDtier falls to IDcrease -¢ Detroit, Mich. 

your boat's speed. . ;'\.'\J.'\J. < . Send me your chart of 
FRONTIER ENGiNEERING · CO. ' qu"'!'tOns, so that J can get mo,.. 

825-846 Fort Street, W., · 
. 

Delroit. Mich, •. ' ,pe.d bOrn my boaC 
Nflme . . .. . .. � . . . . . ; • • • • • • . • . • • • • . • • • • • • •  

Add � � . . . . . . . . . .. . . . . { . . . .  : . . . ; . . . . . . . . .  . 
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The NewWay 
to Cool 

and Ventilate 

You must Draw the foul air 
out-Blow the fresh air in 

This can be done only with a scientifically 
designed ventilator of sufficient power and 
capacity. 

Open windows do not ventilate ; they simply 
admit breezes blowing in the right direction. 
Desk a d ceiling faIis simply stir up the dead 
air and disease germs in the room. 

Real ventilation is impossible without a posi­
tive blower that will draw the foul air out, or 
blow the fresh air in. 

The Sturtevant ventilator, consisting of a 
multivane (patented) fan, a small motor, con­
nected by cord with an electric light socket 
(alternating or direct current), gives positive 
ventilation. It thoroughly changes and purifies 
the air in an ordinary sized room every ten or 
fifteen minutes. 

" Ready-to-Run .. 

Ventilating Set 
Reversible Type, Mounted on Window Board 

TOis 8et (shown below), mounted on a window 
board, can be put in and taken ontof the window, and 
the sash raised or lowered behind it. This allows the 
fan to blow fresh aIr into the room, or by turning the 
fan CRee. it draws the'bad air out of the room. 

The Sturtevant Set is a perfect device for ventu1at .. 
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cabins, lod�e rooms, laboratorie�. toilet rooms, sleep­
ing l'OOms, P ulman cars, private cars. etc. 

Used in bed rooms it gives the etrect of sleepimr 
out-nf-d oors. Do not misjudge it by th e disapPointing 
results � iven by unscientifically designed devices pur­
porting to serve tbe same purpo�e. and which are 80 
amaH and complicated that they cannot p,)88ibly do 
the work. 

Reversible Window Board sets, all mounted ready 
to put in your window, $4U, express prl?paid in the 
United States. Our Illustrated Booklet describes this 
S'3t and others for special purposes, and gives facts 
abo't ventilation. Send jor Booklet S. A. 82 to day. 

TrRde prlee� to ElectrleRI Contractorti, 11 urdware' 
DeRlerlii. nnd Power CompRulel!l. 

B. F. STURTEVANT CO., Hyde Park, MaBl. 
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Boston ; 5�9 Mt'tropolitan Building, Mirmeapol is; 4:2:-l �cofield 
Building, Cleveland: 1108 Granite Bu ilding, Rochester; 
326 Hennon BUllling, New Orleans; 319 Connecticut 
Mutual Buildmg, Hartford. 

The Elkins Saw Filer and Clamp 
is a useful Tool in every carpenter's sbop. It h aIds 
and files a Saw to perfectiQn, is complete in itself, 
a]ways ready for use. 

Small, smooth, strong, safe. 
Top, bottom and middl;p;. 
pers held with equal security_ 

Send for free samples, 5 sizes. 
The DeLong Hook & Eye Co.' 

Philadelphia 

I Your PATENTS ncorporate �:d :�I��:iS 

Laws the most liberal. Expense the least. Hold meeting-so transact 
business anywhere. Blanks. By-Laws and forms for makin2' stock 
full-paid for casn, property or services. free. President Stoddard. 
FORMER SECRETARY OF ARIZONA. resident agent for 
many thousand companies. Reference: Any bank in Arizf;ma 

STODDARD INCORPORATING COMPANY, Box 8000 
PHOENIX, ARIZONA 
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