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so regula ted by carefully adjusten floats as to 
maiutaiu a uuiform depth as shallow as is 
consistent with safety. 

The boiling place of an up-to-date plant is 
a substantial frame building of three rooms, 
exclusive of a shed for the storage of an 
ample supply of fuel. The main room is 
used for the evaporation of the sap. A 
smaller room is for the concentration of the 
syrup into the form of sugar, and the third 
contains the storage tanks, which of late 
years are of heavy tin, though formerly wood 
was the material exclusively used in their 
construction. 'rhe evaporator, of which there 
are many styles, consists essentially of a 
battery of shallow pans set upon a cast-iron 
arch, in which a blazing fire is constantly 
maintained. Several of the pans have cor­
rngated bottoms, thus exposing a greater sur­
face to the action of the heat, and they are 
so arranged that the sap flows in a continu­
ous course from one into another, constantly 
becoming more concentrated, being held in 
the last compartment until its boiling point 
is approximately at 219 degrees. 

It is then drawn off ann filtered through 
flannel cloths or felt strainers to remove the 
mineral matter held in suspension in the sap. 
This consists chiefly of a compound of lime 
with malic acid, technically, calcium malate, 
but locally known as "sugar sand," and also 
as "niter." Until very recently this has been 
considered as of no value, and thousands of 
tons in the aggregate have been thrown away. 
Recent investigations, however, indicate that 
malic acid, a substance selling around $10 a 
pound, may be extracted at a very nominal 
cost, and the stuff promises to have consid­
erable commercial value in the near future. 

But the filtered syrup is placed in a deeper 
pan, returned to the fire, and further con­
centrated to the desired density. If designed 
for maple syrup, it is standardized at a tem­
perature of 219 degrees, making an allow­
ance of one degree for every 500 feet of vari­
ation of altitude. It is then removed from 
the fire, again filtered, ann poured into the 
containers, which are then hermetically 
closed. At the present time the gallon can, 
made of tin and fitted with a screw-cap, is 
the con tainer most in evidence. If designed 
for a soft sugar, the syrup is concentrated 
to a temperature of between 229 and 234 
degrees, as nesired, the former representing 
an 80 and the latter an 85 per cent sugar, 
respectively. And a temperature of 242 de­
grees indicates a 90 per cent product. This 
is as far as it is practicable to concentrate 
the syrup in the thin-bottomed sheet-iron 
pans in universal use in the United States, 
but the Canadian . maker, using thick, cast­
iron kettles, is able to concen trate the prod­
uct to a water content of only 5 per cent. 

The cost of an equipment for operating a 
maple sngar-making plant is about one dol­
lar per tree, exclusive of the boiling-house, 
which may be as elaborate and expensive as 
one may please. The labor cost of collecting 
and concentrating the sap varies greatly, but 
it is generally assumed that one man and 
team can �ather and attend to the boiling of 
the yield of 500 trees. Under the most favor­
able conditions he lllay be able to do much 
more, a1l(l under unfavorable conditions he 
may not be able to do n early as much. Dur­
ing the past few years many maple sugar 
makers have installed systems of spouts 
which take the sap either directly from the 
tree or from convenient stations and convey 
it by gravity to the storage tanks, thus 
largely reducing the labor cost. The only 
other cost is that of fuel. This, of course, 
varies according to local conditions, but it is 
calculated that one cord of good wood, rightly 
handled, is sufficient to concentrate a suffi­
cient quantity of sap to make 1.000 pounds 
of sugar. . 

On account of the cost of production and 
the comparatively limited qu antity which it 
is possible to produce, maple sugar can never 
compete with cane or beet sugar for general 
purposes. But as an auxiliary to supply the 
table with a most delicious syrup, and also 
for use as a confection, it  is playing its part 
to the limit in conserving other forms of 
sugar. 

Our Reserves of Energy 
( Continued from page 182 ) 

The upper atmosphere contains enormous 
stores of electrical energy which are con­
tinuously being regenerated by solar radia­
tion, winds and other influences. No doubt 
the day will come when great towers will 
be erected for tapping this vast supply. The 
chief difficulty in the way n ow is that the 
atmosphere, even when damp, is so poor a 
conductor that a single tower can tap only 
an insignificant portion of the field. The 
presence of a small amount of radiulll, how-
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ever, makes the air a conductor of electricity 
for a considerable distance around it. And 
it is very likely that we shall one clay find 
a much cheaper means than this for render­
ing the air a conductor, so that towers built 
a considerable distance a;;lart can tap large 
fields of atmospheric electricity. 

There are still other promising methods 
of developing the sun's heat. A pet dream 
of the writer has been the conversion of 
sun's heat direct into electrical current by 
the use of the thermal couple. vVhen a 
schoolboy, he constructed an apparatus con­
sisting of a number of thermal couples con­
nected in series so that by burning a candle 
or even a match he was able to develop a 
small continuous current of about a volt 
for experimental purposes. There is nothing 
against applying the same principle to the I generation of the sun's heat except the large 
initial cost of plant involved. It is not 
unlikely that this difficulty will some time 
be obviated. 

vVe need never fear exhaustion of fuel, for 
it will never come. vVe will slowly cease 
using it and begin using other sources of 
power as economic considerations dictate. 
But it will be a development so gradual that 
we will not be conscious of it. It is be­
ginning even today. 

The Inventor and the Gay Gambler 
( Continued from page 151 ) 

"This machine can be played with a soft 
flannel shirt. It is absolutely noiseless, no 
complicated parts and nothing to get out of 
order. It is the only machine on which 
there are no strings or rubber bands. vYe 
make this machine to operate with either a 
knee-spread or a straight leg movement, as 
preferred," etc. 

The central mechanical contrivance of all 
these affairs is a fine folding and extending 
device of some kind, varying greatly accord­
ing to the make of the holdout. Some of 
these extending devices are like the folding 
steel lazy-tongs used on telephones at office 
desks. Others work on the pneumatic prin­
ciple, the arm being extended down by a 
pressure of air. vVhat hasn't been devised 
today will be in the market tomorrow. The 
variety never is exhausted. The inventor 
never tires. 

vVe come now to that other celebrated 
instrument of gaming, the roulette wheel, 
made famous by Monte Carlo. It has often 
been said that this is one of the fairest 
games for the amateur, and this may be 
true enough if the wheel be operated as at 
the famous Monaco resort. There the rou­
lette wheel contains the usual thirty-six 
numbers and a single "green" or zero. A 
dollar bet on any number pays thirty-five for 
one, the bettor receiving llis dollar back, of 
course. So, if you bet on a number, the 
bank has thirty-five other numbers and the 
zero against you. The percentage of the 
bank is thus one out of thirty-six. When 
roulette was adapted for American use, how­
ever, another "green," the double zero, was 
added, "for the police payoff," as a famous 
gambler once told me. Since the rate of 
payment on our wheels is the same as 
abroad, 35 for 1., this change has simply 
meant an additional ·chance against the 
player. In Europe he is payed 35 to 1 for 
playing 1 to 36. Here he gets the same 
pay for playing 1 to 37. 'rhe gambler's per­
centage is thereby doubled. Instead of be­
ing a little more than three per cent, it 
becomes about six and one-half. This alone 
is a ruinous handicap for the player, but 
nothing of that kind satisfies the game­
keeper as we know him today. 'Vith all 
due respect to the fraternity, the only abso­
lutely "straight" wheel now operating to my 
knowledge is at Monte Carlo. I do not 
know personally about Cuba, but what re­
ports have come my way are not reassuring. 

The roulette wheel came into America 
about thirty-five years ago. Since that time 
inventors have constantly improved on the 
methods used for its corruption. One early 
and obvious contrivance was a little mechan­
ism which applied a brake, first to the rim 
and later to the axle of the wheel. ThC' 
wheel was allowed to run until it had almost 
lost its momentum. Then the croupier or 
an assistant leaned against a lever which 
applied a brake just after the heavily played 
numbers had passed the ball. The wheel 
came to a stop and the ball naturally fell 
into the pocket corresponding to a table­
number which was being played lightly or 
not at all. 

Next came the knockoff or mule's ear, a 
small sliver, neatly cut out of the track in 
which the ball revolves about the numbered 
wheel, which is rotating in the opposite 
direction and so affixed to a button that it 

Wheels that 
Save Time 

Time is the most essen­
t ial factor in  transportation. 

U nnecessary delay is in­
compatible with modern 
demands. 

Truck manufacturers are 
constantly seeking improve­
ments in truck equipment 
that will still further com­
bat unnecessary delays. 

D a y t o n  Steel Wheels 
save time. Any part of the 
wheel can be reached with 
the hands. All rim clamps 
and tire valves can be easily 
removed. T i r e s can be 
changed or inflated quickly j 
grease cups filled ; chains put 
on j all without loss of time. 

Cast in  one-piece of elec­
tric furnace steel , they com­
bine greatest strength with 
least weight, are not dis­
torted by sun or rain, are 
l ight and graceful in ap­
pearance. 

Quality, n ot price, IIl1s induced 
n early a ll leadilJJ! truck mo/ urs to furIJi.h Doylon Sleel Wheels. You 
may have tJ:em by specifying them. 

The Dayton Steel Foundry Co. 
Dayton, Ohio 

• Production Clues to Up-Curves In 
If machines had the power of self-improvement, they 
wouldn't need counters. But improvement must come 
from someone watching the production-rate; from 
inventor or operator who follows up each clue to 
better results� Gains are recorded and sound devel­
opments indicated, on the dial of your 

The large Set-Back Rev­

olution Counter at  right 

is less than }5' actual 

size.  The small Revolu­

tion Counter below is 
shown nearly full size. 

� 
COUNTER 

The Set-Back Revolution Counter above re­
cords the output of the larger machines where the revolu­
tions of a shaft record· operations, or output. Counts one for 
each revolution, and sets back to zero from any figure by 
turning knob once round. Supplied with from four to ten 
figure-wheels, as required. Price, with four figures, as 
illustrated, $ 1 0.00 (subject to discount). 

The Small Revolution Counter at left records 
the output of smaller machines where a shaft revolution 
indicates an operation. Though small, this counter is very 
durable ; its mechanism will stand a very high rate of 
speed, making it especially adapted to light, fast-running 
machines. Will mbtract if run backward. Price, $2.00. 

There 's a Veeder to help
' 
you in developing any machine-or 

machine operator-into a better producer. You'll find it in the 
nelV Veeder booklet; 80 pages 0/ counter data and picture3-free. 

The Veeder Mfg. Co. ,  1 8  Sargeant St. 
Hartford, Conn. 
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Name Your Purpose 
-We'll Do the Rest ! 

I F you have a special motor 
problem to solve, let us 
know about it. Just tell  us 

how the motor is to b e  used­
we'll do the rest ! 

DUM ORE motors,  ranging 
from 1/40 to 1/4 h. p. ,  will 
meet your requirements just 
as efficiently as they have aided 
other manufacturers in equip­
ping their motor-driven appli­
ances with an unfailing, trou­
ble-free power unit. And, be­
cause of this inbuilt quality of 

dependability, you'll find that 
these sturdy motors possess 
a known merchandising value 
that will prove of  real assistance 
in marketing your product. 

. We invite your inquiries-so­
licit difficult, hard-to-meet 
specifications. If you b elieve a 
specialized knowledge of frac­
tional h. p .  motors and their 
application s would b e  of assist­
ance to you, just write our Ad­
visory Department. This serv­
ice is free to all who request it. 

WISCONSIN ELJ!:CTRIC COMPANY 
4863 Sbtteentb Street Racine. Wlscoilsln DVHORE UniYelsa] MOTORS 

TEMP ERATURE INSTRU MENTS 
I N D I CATI N G  R E C O R D I N G  C O N TROLLI N G  

Converting the inaccurate intangible 

waste of steam into a tangible factor 
by accurate records and controls is 
the servi ce of Tycos. 

Man u facturers whose processes de­

pend upon temperature in any way 
are requested to write for literature . 

can be pushed out at the right moment to 
trip the ball and cause it to fall into a 
pocket. in that quarter of the wheel where 
no heavy bets lie. This was soon afterward 
improved by changing the mule's ear to a 
fine needle, which jumped out in the same 
way when the croupier chose to stop the 
ball and cause it to fall where no big losses 
impended. 

Another inventor soon devised a wheel for 
those roulette devotees who like to play red 
and black at even money. In this machine 
the partitions between the alternate red and 
black pockets of the wheel were raised and 
depressed in turn. The croupier, if he saw 
that red was being heavily played, took the 
ball and spun it to the right with his left 
hand. Almost invariably the ball fell into 
a black pocket. If the big bets lay on the 
black, he spun it to the left with the right 
haud. 'l'he raised aud lowered partitions 
did the rest-the ball fell red. It was a 
good trick unless someone discovered that 
the ball was not always being spun in the 
same direction. 

Soon came a more brilliant adapter than 
all these, with a roulette wheel made up of 
two pieces, an inner saucer and an outer 
movable rim, but so cleverly fitted together 
that no eye could discover the joining. What 
happened ? If I played a stack of chips on 
18 and the ball actually fell into that socket, 
the croupier instantly touched a lever and 
the inner saucer moved over one space, leav­
ing the ball reposing in 31 or 6, the neigh­
bors of 18 on the wheel. This beautiful 
atrocity also had its day and went its way. 

Electricity, of course, was not slow to be 
applied to the roulette wheel. Here again 
we have the electro-magnet controlling a ball 
with a steel core, as in the dice game on the 
showcase. The magnet was placed under 
the wheel at a certain place, controlling an 
area of perhaps ten numbers, whichever 
spaces happened to be passing over it at the 
time the switch was connected. The croupier 
began turning the wheels and spinning the 
little ball with the steel heart. As long as 
all went well there was no cheating, but as 
soon as some player got to winning con­
sistently, the dealer watched the numbers on 
which the chips were piling up. Now, as 
the wheel spun around, slowing toward the 
stop, the croupier waited until a quarter of 
the wheel passed over the magnet. In­
stantly he  stepped on the switch and the 
ball dropped iuto a losing slot-losing for 
the player. Such wheels are still in common 
use wherever the fair lady Fortune is al­
lowed to spread her perilous skirts. 

The many cheats at roulette, all of them 
dependent upon a visible control of the ball 
or the wheel by the croupier, led to a de­
mand for a covered wheel. The theory was 
that if the wheel were concealed after once 
the ball had been spun, so that neither the 
player nor the croupier could see what was 
going on until after the ball had come to 
rest and the lid been lifted, it would be 
quite impossible to commit such gross frauds 
against the infatuated player. As a result, 
covered wheels were immediately provided, 
both fair and foul. 

On one of these pages you will find photo­
graphs of such a cov\)red roulette wheel. In 
playing, the cover is not placed in position 
until the bets are laid on the cloth or table. 
vVhen all bets are down, the croupier care­
fully places the lid in position and spins the 
ball or marble in the funnel at the top of 
the lid. The ball soon drops down through 
the neck of the funnel and, still spinning, 
passes through one of the holes in the under 
side of the lid, which you may observe in 
the raised cover. When the players have 
heard the ball fall into its pocket, the 
croupier raises the lid and-lo ! not a man 
has wou a bet. 

The reason for this ill luck ( Sic. ) is not 
far to seek. From the neck of the funnel 
a concealed tube or  track runs to one of the 
openings in the lower face of the double 
cover. In some of the best machines this 
tube is  a coil, so that the innocents may 
appear to hear the ball rolling about inside 
the lid. But whatever the arrangement, the 
ball always makes its exit from just one 
hole. This winning hole is situated at the 
point marked on the cover by the screw-head 
with the vertical slit, directly facing the 
reader in the illustration. The gamekeeper 
simply waits till all the bets are down and 
then places that screw-head directly over a 
number on which there are no bets. In­
evitably, he wins and you lose. If you ask 
him to put the lid on before you lay your 
bets, you are but little better off. He sets 
his lid so that the exit hole rests on one of 
the partitions between two numbers. When 
the ball falls it does not enter a pocket but 
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is held up against this' partition. It can 
now be turned into the pocket at the left or 
the right by a slight twist of tlle lid in lift­
ing. '.rhe croupier naturally turns the lid 
in such manner that the ball falls into the 
numbered pocket that profits the players 
little or not at all. 

The gambler-inventor is still at it. This 
is what he has done to date. Tomorrow's 
marvels may be more deeply desolating. 
Moral : Barnum was right. 

Doing Away with Dots and Dashes 
( Continued from page 183 ) 

on an antenna current varying from zero to 
hundreds of amperes. Thereby, to employ 
a picturesque phrase of the Signal Corps, 
"the ether of space is bombarded with a 
mass of frequencies never twice alike in the 
same lett'er." 

A gain of more tban 150 per cent in the 
specd of the transmission of telegraphic sig­
n als is claimed in behalf of the sending of 
the Morse alphabet or code by the radical 
method outlined. In fact, the outstanding 
advantage of revision of the International 
Morse alphabet appears to be its accomplish­
ment of facilitating a dispatch of a maxi­
mum volume of telegraphic traffic with the 
use of a minimum number of signals. The 
Signal Corps has sketched a graph indicating 
the relative speeds of the International 
Morse alphabet, the Morse alphabet, and the 
newly proposed system of transmission. Tllis 
exhibit, while showing an incre�se of 150 
per cent by the use of the latter method, 
does not completely measure the advantage 
in this particular. The existing Morse 
cable alphabet involves the sending of some 
of the letters by adjacent signals of the same 
sign, although the signals occupy equal 
periods of time. For instance, in letters 
such as "a" or "1," three or four signals 
have the same sign. The alphabet proposed 
by the Signal Corps indicates that no two 
consecutive signals shall duplicate the same 
sign ; thus, for the first time a continuous 
wave of one definite frequency is used for 
the alphabet. Suell an arrangement permits 
of the utilization of electrical and mechan­
ical tuning, ei ther or both. 

A chart drawn by the Signal Corps illus­
trates the method of modulating a single 
frequen cy wave, tbe principle involved in 
the proposal of dispensing with the time 
element in the sending of code and dis­
tinguishing the dots, dashes, and spaces by 
the varying intensity of the signals. It is 
arbitrarily decreed that the largest ampli­
tude represen ts a dash, the median ampli­
tude a dot, and the smaller or zero amplitude 
is reserved for representation of the space 
necessary in the transmission of the tele­
graphic code. This method has been prac­
tically demonstrated by engineers in both 
the United States and England. The prin­
ciple involved in this system of sending code 
renders it possible to modulate a single radio 
frequency by a number of modulating fre­
quencies, and thereby multiply the capacity 
of each radio frequency channel. 

This revolutionary theory with reference 
to a revision of the mode of transmitting 
the International Morse alphabet likewise. 
contemplates a reduction of "static" or 
atmospheric disturbances, the constant bane 
of radio reception during the summer 
months. In this system of transmission very 
low modulating frequencies are employed, 
aud according to the Signal Corps, i t  would 
seem relatively easy to devise instruments 
that shall be selective as between the low 
modulating frequencies and the higher fre­
quencies of atmospheric and other natural 
disturbances. A chart prepared by the Sig­
nal Corps shows that a modulating fre­
quency as low as ten cycles per second, 
wbich is considered a very high frequency 
for ocean cable practice, corresponds to 75 
words a minute. This by far exceeds any 
form of sound reception. A modulating 
frequency of 60 cycles a second, the normal 
power frequency, corresponds to a speed of 
450 words a minute, with five letters to the 
word. 

If traffic dictates a reduction of this speed, 
according to this system of sending code, 
this may be accomplished by making the 
same perforations in the tape of the trans­
mitting apparatus correspond to a suitable 
even multiple of a semi-cycle. To illustrate, 
hy making each of the signalling units cor­
respond to six complete cycles of current, 
instead of one semi-cycle, the rate of sending 
radio signals is curtailed to 37112 words a 
minute. This approximates the speed of 
commercial traffic. Thus, i t  is seen in this 
new method of sending the telegraphic alpha­
bet, wave trains or frequencies are used as 
the elements for signalling. 






