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A Wisconsin newspaper states that a
*“double explosion gasoline engine” has been
invented. It adds that the “engine is on the
same principle as a steam engine.”

It is said that a make and break igniter
has been used recently on a motor operating
at a speed of 3,000 r.p.m., there being no dif-
ficulty in securing proper ignition under the
conditons.

In this season of anti-freezing mixtures
we note that at least one of the automobile
companies is advocating a compound which
will remain fluid at 10 degrees below zero,
will not crystalize, will not injure the metal,
etc. An oil that answers the same descrip-
tion, and which has been highly reconimend-
ed for the use is an ice machine oil, which
will stand a very low temperature without
congealing—as it is a low cold test oil.

With the assembling of. Congress .there
has arisen considerable agﬁ;thqn 6‘i the-sub—
ject of low-taxed alcohol for mdustna‘ uces.
There is before Congress a ‘bill.¥éndwn, as
the Boutelle free alcohol bill, ‘¢¢; Which we
referred last year. This bxﬁ"rf' * passed, “will©
provide that alcohol used for manufacturing
and industrial arts, shall be fre of tax when
suitably denaturized. European nations
have all passed such laws, and have accord-
ingly profited by the use of low-priced alco-
hol for industrial uses.

The Department of Agriculture has re-
ported that untaxed alcohol could be profit-

ably sold in this country for 15 cents per
gallon, and several authorities have stated
that it could be furnished at as low as 10
cents per gallon. There are thousands of
uses to which such alcohol can be put with
profit to the people of the United States.
Among these is that of fuel for internal com-
bustion engines. In view of the increasing
price of gasoline during the last five years,
the ultimate probability of our having to use
some other liquid fuel has frequently been
under discussion by those interested. Alco-
hol offers at least a partial solution, but in
order to be cheap enough for this use it must
be freed from the tax at present placed upon
it. 'We hope that the Boutelle bill will be
passed at the present session of Congress,
and its passage is not at all unlikely in view
of the efforts that are being put forth in the
matter.

One hundred persons in an Indiana town
-.recently petitioned the Town Council to
‘pdss an ordinance prohibiting the installa-
tion of a gas engine within “hearing dis-
tance” of a residence in the town. Later
, the Council appropriated $20, which was
placed at the disposal of a committee to
“investigate and experiment and ascertain
the proper method of procedure necessary to
muzzle the exhaust from gas engines.”
This town is in the midst of the Indiana oil
fields, and we are surprised that the Council
and 100 citizens of the town should be so
far behind the times as to find it necessary
to appropriate $20 to learn how to muffle a
gas engine properly.




2 _ THE GAS ENGINE.

THE COST OF NATURAL GAS OPERATION.

By ALBERT STRITMATTER

The prospective user of a gas or gasoline
engine naturally desires to know in advance
about what it will cost him for fuel to oper-
ate his engine. He is usualy told that on
gasoline it will not exceed a gallon per H. P.
per ten hours, on natural gas it will not ex-
ceed about 15 cu. ft. per H. P. per hour, and
on artificial gas about 20 to 22 cu. ft. per
H. P. per hour. These apply to engines on
full load, and on less than this there is a
gradual increase in consumption per H. P.
as the load decreases below the full load.

It is not always possible to secure infor-

H. P. of Engine,in¢ ............ 6t 10 12 10 20 Nw
No.of Engine-..........cocenn oo 14* ™ 138
Total H. Poovvvvinne cieene cnnne m 116 34
*Totals hours run, per day........ ™ 52 130
*Total cost for gas, per mo...... $46 50 30 75 $181 00
Average H. P..........ooeiinns 8.14 18.57 26.45
Average hours per day .......... 6.7 T4 10
Average monthly cost per H. P. $0.79¢ 26.50¢ 532.61c

haust is used, which permits part of the
burned gases to escape through this port,
instead of the exhaust valve. The engine
takes in a fresh charge of air, when cutting
out charges, thereby scavenging the cylin-
der instead of sucking back exhausted gases
as is the case with nonscavenging engines.
Electric and tube ignition are supplied on
the engine, but the writer has not data as
to whether the latter was used on any of the
engines in question. Natural gas, costing
25 cents per thousand cubic feet, was used
for fuel.

35 w0 #0 4% 10 5 . ] 80 Total
2 (] 3 2 57

45 296 180 1600 1064

103 [ % 0 @7
$188 90 8132 25 963 B 966 00 §708 75
37.91 49.16 (] 0 9.2
8.6 103 8.7 10 856
41.52¢ 44.86¢ a5.14c 41.25¢ 43.60

*One cngine ran but one hour per day, and two but two bours. tOne engine ran but two bours per ‘ay, and one but four hours.

$One engine ran but five hours per day.

mation as to the cost of operation of engines
under actual conditions of installation. That
is, the prospective customer may feel that
the cost of operation when under the super-
vision of experts is not as much as it will
likely be under his own less expert care.

The engines, the cost for fuel for which
is given herewith, were not in the hands of
experts. It is not known exactly what
power they were developing, for they are.
rated at the power at which they are sofd.’
It is not known just how many hours each
day each one operated, but this is known
very closely, as it was known in each case’
what the working hours of each plant were.
It is not claimed that the figures are any in-
dication of what may be done under expert
service, but that they are the actual figures
secured from engines installed and running
under ordinary conditions.

First, as to the engines themselves. They
were all of the four-cycle type, governing
on the hit and miss plan. An auxiliary ex-

4One engine ran but two hours and one but one and a half

These figures show a cost per H. P. per

month so low that no engine manufacturer
would guarantee them. Assume a guaran-
teed fuel consumption of not to exceed 15
cubic feet of natural gas per H. P. per hour.
This would mean 150 cubic feet per day of
10 hours, or 3,900 cubic feet per H. P. per
month of 26 days. At 25 cents per thou-
sand cubic feet this would mean 97.5 cents
per . P..per jucnth, which is the guaran-
teed ms Graqum: tate on full load.
-« The fipuces: given in the accompanying
tabie show-about half this guaranteed maxi-
mum-, rafé.f. “We must assume that the
figures are vorrect, for the engine manufac-
turer, as well as the ugers of the engines.
stand back of them. The low cost must,
therefore, be due to the fact that the engines
were running on less than full load, which
is as should be.

But there was considerable difference be-
tween the various engines of the same size.
For instance, one 40 H. P. engine cost
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$13.50, another $20 and another $30, while
one of the 8o H. P. cost $30 and the other
$36. This was largely due, no doubt, to the
difference in actual load carried by the en-
gines, for each of those just mentioned ran
10 hours per day.

The value of these figures lies, not in
their statement of actual costs in any indi-
vidual case, but in showing that under ordi-
nary cases there should be a much less fuel

bill than would be indicated by the maxi-
mum amount which the engine makers are
willing to guarantee. In this case 57 en-
gines, aggregating 1,664 H. P., are consid-
ered, and the average among them should
be worthy of consideration. Is it any
wonder that manufacturers of gas engines
advertise that the engines will pay for them-
selves in a year or a year and a half when
operating under such conditons?

-PEAT

GAS FOR GAS ENGINES.

The superior inherent economy of the gas
engine over the steam engine, and the prev-
alence of peat deposits in the Austro-Hun-
garian Empire, have naturally turned the
attention of Austrian technical men to the
possibility of employing gas made from peat
as a fuel for gas motors. So far as the
production of gas from peat is concerned,
the chief difficulties lie in avoiding the for-
mation of tar and in achieving economical
working. According to Herr E. Huben-
dick, who discussed the matter recently in
the Austrian Metallurgical Journal, if tar is
formed, it has to be separated, with conse-
quent loss of heating power and complica-
tion of the plant. On the other hand, if gas
is made without tar, it is difficult to attain a
sufficiently good working duty in the gen-
erator. A Deutz plant a\;‘@ld&:ﬁmrg’..hﬁs;
shown a consumption per H'P hodr of 218 -
pounds of cut peat contammg'fé §p§1: cortt
of water. With a Koerting g&néfa'to': far
peat fuel, it has been found, ! ek l‘hoéohr
surnption varies per H.P. hour from 6.2 to
1.65 pounds, according as the caloriflc pow-
ef.of the peat changes from 2250 to gooo
B.T-U: per pound. The calorific value of
moor peat is 7740 B.T.U. per pound, of
meadow peat gooo, and of bog peat 8460 in
the anhydrous state, or with 25 per cent of
moisture present, 5525, 6480 and 6065
B.T.U. per pound respectively. Average

.nine men for three days.

peat of a calorific power of 6300 B.T.U. per
pound shows a 50 per cent greater cost for
the development of power when used as
solid fuel to generate steam than when gasi-
fied for use in the gas engine. As to wheth-
er peat gas can compete with semi-water
gas, anthracite, or coke, the author consid-
ers this a question of locality. On the
Austrian sea board, anthracite is the most
suitable fuel; but in the interior peat gas is
the cheapest source of power. The cost of
installation is about the same for steam or
gas power; but the maintenance charges are
lower with gas engines than with steam en-
gines. Gas which will serve for motor use
can be made without difficulty from peat,
and the generator may be used when con-
vement for other fuel.

AN,‘

**The gasoline engine has been put to many
varied uses, and has made possible many
poutfits (especialy in portable service) that
would never have been built except with a
gasolme engine to deliver power. A New
York construction company has built a port-
able cable hauling device which enables the
telephone company to draw in 5,000 feet of
cable daily, a task which formerly required
The device con-
sists of a 7 H.P. gasoline engine mounted on
a specially constructed wagon with the nec-
essary friction clutches, drums, etc.
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ENGINE

MODERN TWO-CYCLE VS.

By FRANK C. PERKINS

FOUR-CYCLE GAS
PLANTS.

It is now generally conceded that the
four-cycle double-acting gas engine has the
same advantages over the single-acting
four-cycle internal combustion engine as the
double-acting steam engine has over the
single-acting steam engine. Until recently
high-power gas engine engineers were not
in favor of using stuffing boxes, and this,
without doubt, retarded the development of
the double-acting gas engine of both the
two-cycle and the four-cycle types. The
modern high-power gas engine of the two-
cycle, as well as the four-cycle types, are
now beyond the experimental stage, being
designed with efficient stuffing boxes prop-
er lubricating svstems and efficient cool-
ing arrangements for the pistons, valves and
cylinders.

The Koerting two-cycle engine repre-

sents one of the best constructions of this
type for large powers, is highly efficient
and is claimed by prominent engineers to
possess many advantages over the double-
acting four-cycle engines. The confidence
of eminent American engineers in two-cycle
gas engines of large powers is demonstrated
by the fact that the largest steel plant power
houses in the world at Buffalo, N. Y., are
being equipped with these engines by the
Delavergne Machine Co., of New York,
the total capacity being 40,000 H.P.

The largest steel plants in America, as
well as in Europe, are now utilizing the
blast furnace gases for operating high-
power gas engines in the steel plant power
houses, not only for generating the neces-
sary current for operating the various elec-
trically driven machine tools, but also for

600 Horsepower Four-Cycle Engine.
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driving the great blowing engines which
until recently were operated by steam en-
gines supplied with steam from boilers
which utilized the waste blast furnace gases
as a fuel.

At the Lackawanna Steel Works, in Buf-
falo, N. Y., one power house is being
equipped with sixteen 2,000 H.P. gas en-
gines driving blowing engines, while the
electric power plant include eight 1,000 H.P.
double-acting gas engines'of the Koerting

tvpe, driving electrical generators of both -

the alternating and direct current type.
Many engineers of prominence are just as
strongly in favor of the four-cycle gas en-
gine, claiming this type to be far more satis-
factory in every way for large powers. Ina
comparison between the two-cycle and four-
cyvcle systems, the American engineers con-
structing the Nurnberg double-acting four-
cycle gas engine make the following state-
ment :

“The two-cycle, or Clerk cycle, system
possesses features which at first glance ap-

pear to offer numerous advantages. The
distribution of effort attained with a cylinder
of this cycle, if double-acting, is exactly the
same as that attained with a double-acting
steam cylinder; consequently to obtain an

‘impulse at every stroke only a single work-

ing cylinder of the two-cycle double-acting
type is required, as compared with two
working cylinders necessitated by the four-
cycle double-acting system.

“To attain this two-cycle action the
products of combustion must be discharged
from the working cylinder and a fresh
charge of gas and air admitted to same, dur-
ing a very small fraction of the time of each
stroke; while with the four-cycle system,
one full stroke is_available for the driving
out of the products of the previous combus-
tion and another full stroke for the drawing
in of the fresh charge. The air and gas for
a two-cycle gas engine must, prior to the
opening of the admission valve, be subjected
to the pressure necessary to insure their suf-
ficiently rapid expulsion, by them, from the

80 Horsepower Four-Cycle Engine.
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working cylinder, of the products of the
previous combustion. For this purpose it is
necessary that, in addition to the working
cylinder of the engine there be provided a
gas compressing cylinder and an air com-

pressing cylinder each with its piston and.

driving mechanism, its valves and valve
gearing. For the same distribution of pow-
er, therefore, the four-cycle double-acting
gas engine requires two working cylinders
which, in all their details, are exact dupli-
cates one of the other; while the two-cycle
double-acting gas engine requires three

Nurnberg Valve Gear

cyvlinders, each with its piston, gearing,
valves, etc., and each differing from the
other two.

*‘In the compressing cylinders of the two-
cycle engine the air and gas are subjected to
a pressure of eight to ten pounds per square
inch, and as they are admitted into the work-
ing cylinder at a moment when this is open
to the exhaust and opposes to them no back
pressure, other than that due to the friction
of the exhausting products of combustion
through their passages; the pressure in the
inflowing air and gas merely spends itself
in velocity, and the power consumed in sub-

them to this pressure is, therefore,

absolutely lost, so far as power develop-
ment is concerned.

“Careful tests prove that under favorable
conditions at normal speed the power con-
sumed by the air and gas compressing cylin-
ders of a modern two-cycle double-acting
gas engine amounts to about 13% of the
normal indicated power developed in the
working cylinder, and that, provided the
speed remained constant, this power con-
sumed by the pumps also remained con-
stant, even though the load upon the engine
decreased to its minimum, In other words,
leaving out of consideration the purely me-
chanical losses resulting from the friction of
the moving parts of the engine, the two-
cycle double-acting gas engine to develop
1000 I.H.P. must actually  develop in its
working cylinder 1130 I.H.P.; the same en-
gine when working at half load, that is, de-
veloping 500 I.H.P. must actually develop
in its working cylinder 630 I.H.P., this be-
ing equivalent to an indicated efficiency of
only 7914%. Under lower loads the ef-
ficiency of the two-cycle engine would, of
course, rapidly decrease still farther. Re-
sults slightly better than this have been ob-
tained under conditions especially prepared
for the test; but it is also a fact that trials,
the correctness of which is beyond question,
made on a most modern two-cycle double-
acting gas engine under conditions of actual
operation have shown a lost power double of
that mentioned above. It is true that by the
application of somewhat complicated mech-
anism the I.II.P. absorbed by the gas pump
may be somewhat reduced, as the load upon
the engine decreases and the quantity of gas
to be delivered into the working cylinder
diminishes ; but as this arrangement would
affect only the gas compressing pump and
that only at under loads it is very question-
able whether the slight increase in efficiency
obtained thereby would warrant the com-
plication. :

n,

“As compared with the above the dia-
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grams from a four-cycle double-acting gas
engine show a lost work of from 214 to 5%
of the normal indicated power developed in
the working cylinder; thus a four-cycle
double-acting gas engine to develop 1000
I.H.P. must develop in its working cylin-
der 1035 I.LH.P.; the same engine when
working at half load, thatis, developing 500
I.H.P., must develop in its working cylinder
535 I.H.P., this being equivalent to an in-
dicated efficiency of about 9314 %.

“As previously stated, no attention has
been paid, in the above calculation, to the

T T
— i —I

7

~under pressure into the working cylinder of
a two-cycle gas engine, at a time when the
exhaust passages are open, is very liable to
result in the loss of unburned gas through
the exhaust ports in the cylinder wall, such
loss being entirely impossible in a four-cycle
machine into the working cylinder of which
the gas is drawn by the working piston it-
self, and at a time when the exhaust valves
are tightly closed.

“Yet another consideration in favor of the
four-cycle double-acting system in prefer-
ence to the two-cycle double-acting system is
the greater difficulty of lubricating the cylin-

Nurnberg Double-Acting Engine.

purely mechanical efficiency of the engines,
so far as it is dependent upon the friction of
the moving parts. In engines of both sys-
tems the reciprocating parts would be of ap--
proximately the same weight and subjected
to about the same pressures. The sole dif-
ference between engines of the two systems
which would affect their mechanical ef-
ficiency is, therefore, the difference between
the internal friction of the two compressing
pumps with their moving parts belonging to
the two-cycle machine, as against that of the
second working cylinder and it is not to be
supposed that the former would be any less
than the latter.

“The fact that the gas must be forced

der of the latter machine. The piston of the
two-cycle engine, in consequence of its func-
tion of exhaust valve, must have a length
almost equal to the stroke of the engine, and
passes over the exhaust slots in the cylinder
wall immediately after these slots have been
swept over by the hot exhausting gases, and
at its maximum piston speed.”

The accompanying illustration shows the
double-acting four-cycle engine constructed
by the Gas Motoren Fabrik Deutz for the
power plant of Fried Krupp for use on blast
furnace gases at Essen a.d. Ruhr, while the
accompanying drawing shows the details of
construction of a Nurnberg engine and
valve gear.
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GAS ENGINE SPECIFICATIONé.

By A. A. ANDREWS.

Some months ago a gas engine manufac-
turer was called several hundred miles to
figure on a fairly large-sized engine. The
bid was to be placed through the architect
for the building and specifications had been
drawn up covering the entire building and
machinery. The engine manufacturer was
asked to bid on the engine alone. He asked
to see the specifications and on reading them
over said at once that he could not submit a
bid. When asked why not, he called the at-
tention of the architect to the fact that the
specifications called for a vertical engine,
throttling governed. The engine he built
was a horizontal, hit and miss governed en-
gine. The architect at once recognized the
error of the specifications, which were so
worded, in addition to the above specifica-
tions, that but one make of engine could be
received under the specifications.

We recently received elaborate printed
specifications from a city engineer in the
East, covering a water works plant. About
the same class of limitations on the gas en-
gine were made as in the case just referred
to. We know of but one make of engine on
the market that would answer the descrip-
tion. And yet the engineer thought that in
sending out his specifications he was invit-
ing competitive bids. As a matter of fact,
but one engine could be supplied if the
specifications were adhered to.

More than one architect has admitted
under such circumstances that his specifica-
tions were copied from a catalogue, and
that he did not know how to draw up speci-
fications which would permit of competition,
and yet compel all bids to be for the same
work. It is intended in this article to bring
out some of the points that might be covered
in such specifications,

In the first place, unless the purchaser of
the engine has determined that he wants

nothing but a certain type of engine, it is
unnecessary for him to specify in detail the
type. If he will have nothing but a multi-
cylinder vertical engine, it is all right to
specify it. But if he wishes bids on hori-
zontal engine, he can not secure them by
specifying a vertical engine.

Ordinarily an engine manufacturer ob-
jects to guaranteeing that his engine “will
do the work required,” and makes the objec-
tion that if he guarantees his engine to de-
liver so many brake horsepower that is all
that should be necessary. The purchaser of
the engine should determine what size en-
gine he needs, and then have bids on en-
gines of that power.

Matters such as style of ignition, size of
bore, stroke, piston speed, etc., need not be
covered in the bid unless the purchaser has
some preference. It is often desirable, how-
ever, to specify approximately the speed of
the driving pulley, or else state that it should
be of sufficient speed and size to connect
properly to a certain driven pulley, which is
to run at a given speed. If connection is
made by a clutch or friction cluch pulley it
should be so stated.

The location of the engine, tanks, etc,
should be specified ordinarily, as the amount
of piping, belt, etc., is determined by such
locations. Not only this, but certain room is
usually set aside for the engine and it is
sometimes inconvenient and interferes with
other plans not to have this followed out.

Of course, if no water tank is required it
should not be specified, but the specifications
should call for connecting to city service
pipes or whatever provision is made.

There should, of course, be specifications

relating to the first-class material and work- ‘

manship, as well as such guarantees as to
fuel consumption, speed regulation, defective

parts, etc., as may be desirable. The main ‘
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thing to avoid, however, in justice to all
parties concerned, is the specifying of items
which are unnecessary or not particularly
desired, and which, if prescribed, prevent
other types from being entered. The writer
has a set of specifications before him in
which the diameter of the cylinder walls, the
bore and stroke of the cylinders, the shape
of the bed, etc., are specified. Under the
head of lubrication it is stated that all bear-
ings shall be properly lubricated, and it then
goes on to specify exactly where lubricating
cups, etc., shall be placed.

The object of specifications, where they
are used, is to secure a uniform quality of
work and material covered in the estimates.
If the competing parties have to guarantee
only “to do the work required” one man
may figure on a much larger engine than
another. To secure bids on the same size
engine, the power rating is specified. The
specifications, therefore, should cover exact-
ly what is required, but should not make
limitations which merely cut out certain en-
gines, unless the purchaser desires not to
consider bids on such engines.

GAS ENGINE THEORY AND PRACTICE.

Readers of the American Machinist have
long been interested and have profited by
the articles over the name of W. Osborne.
Occasionally he starts out with a statement
of apparent truth and leading toward a cer-
tain conclusion. Next follows a story
which shows how completely wrong was
your acquiescent acceptance of the inten-
tionally doubtful statement with which he
started out. The regular reader of W. Os-
borne finally comes to the state of accept-
ing no initial statements, but waiting until
the end to see where the argument leads.
And as a rule, the conclusions arrived at
are sound and sensible.

In a recent talk on gas engines he makes
the following remarks:

The theory of the gas engine seems very
simple. It is only necessary to draw in a
mixture of gas and air, compress it some-
what, explode it, let it expand (doing work
while it is expanding), exhaust it and re-
peat the series. Certainly, certainly. That
is very simple ; anyone can understand that.

For all of its simplicity it seemed won-
derful when finally, after hard and continu-
ous pulling on the flywheels, that first en-
gine did consent to make a few revolutions.

There were several wonderful things about

it. It seemed wonderful that it would run
at all. It seemed wonderful the way it
would refuse to run at all. It seemed won-
derful that having started to run nicely it
would not run forever if it was not stopped.
In looking back it seems wonderful to think
of the number of now simple things that we
did not know about that engine.

As I held a position where I was to an
extent responsible for the making and run-
ning of these first oil country gas engines,
I can give you at first hand some of the
experiences of a corporal of industries.

Most mechanics who deu’t give up and
get drunk when things go wrong, try to
think of something to do when they get into
trouble that will get them out, and I tried
to think out that gas engine,

In the first place, there must be some
relation between the volumes of gas and of
air. They must be gotten into the cylinder.
They must be kept in. They must be com-
pressed. They must be ignited. They must
be gotten out. This engine ignited with a
hot tube, and it must be heated, and kept
hot. After some particularly mysterious
and vexatious development with the engine,
the theory would be gone over and over, but
I always seemed to get back to the same
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place, and then I would try to think which
of these conditions it was that I was not
filling.

One of the most common offenses of this
new prime mover was its habit of stopping.
Sometimes it stopped from one cause and
sometimes from another, and very, very
. often it seemed to stop from just no cause
at all. And in starting it seemed to be as
unreasonable, for sometimes it would start
at the first trial, and sometimes hours of
effort did not get it going, nor discover
why it would not go. To add to the per-
plexity it would frequently happen that
after every one had been worn out trying to
get it started and would go away and leave
it for awhile it would start very readily. No
amount of reasoning would convince some
of the first users of the gas engines in this
section that they were not like human be-
ings, with their likes and their dislikes, with
their liking for being coaxed, and their dis-
like for being driven, and indeed the reason-
ing by which the possession of these quali-
ties was proven was often very logical, in
view of the way they behaved.

While it was not very easy to decide why
an engine would start up and run one day
and positively refuse to do it another, it was
not much easier, in those days, to decide
why it started for different people who had
widely different ways of coaxing it. There
were two valves on the engine and one man
would tell you that when his engine “balk-
ed” he could always start it by taking down
the largest of these valves, wiping it off and
replacing it. Another man would tell you
that the small valve was the one to take
down, while still another one would let you
into the secret that the oil on the piston
head got sort of stale and by pulling the
piston head out and cleaning the old oil off
and putting on some new the engine would
just be glad to run.

Whatever one might think of the reason-
ing, still the fact remained that some of

these men were able to keep the engines
going without much trouble, while others
were wearing themselves and us in the shop
all out.

One day an elderly man, who was quite
badly crippled up, came to the shop. He
was running one of the engines and had
been quite successful where a much younger
and stronger man had failed and abandoned
the job. In answer to a query as to whether
he ever had any trouble, he replied that he
occasionally had, but not very often.

“When you do have trouble what do
you do?”’

“I go and sit down on a nail keg, and stay
there for twenty minutes.”

That was a remedy that would appeal to
lots of men. It was easier than pulling out
a head or taking down a valve. I wanted to
know all about it. Perhaps it would pay us
to furnish a nail keg as part of the outfit of
the engine.

“I don’t suppose it would be safe to sit on
a box, would it?” I ventured. “If you
should move around on the lease, do you
suppose the engine would mind it much?”

“I happened to have the nail keg to sit on,
and if I go out on the lease I am apt to get
busy about something and stay much longer
than the twenty minutes, and after all of my
experimenting that is about the least time
that it takes her to get over one of her fits.
I have to handle her just right to have her
do it in that time.”

Here was a man worth learning from, and
I kept him going and found that he pulled
the wheels around to a certain position.

“There is one thing certain. When she
gets mad about something and stops before
I stop her, I will have to do a job of petting
and coaxing before I can do anything with
her. Just like a woman for all the world.
She never refuses to start in the morning
when I first start up.”

These three things, being hard to start
after having stopped, being moved to a cer-




THE GAS ENGINE. 11

tain position, letting stand for twenty
minutes, let some light into my head, and
after the man had gone I went down to an
engine that was running on the testing block
and turned off the gas gradually until it
shut down. Calling some help, we tried to
start it without success. Moving it to the
described position (which was with the ex-
haust valve wide open) it was left for some
time. At the next trial it started without
trouble.

It was then shut down in the same way
as it had been before, and with the gas shut
tightly off it was moved back and forth
several times, and then it was tried again
and started without trouble. The experi-
ment was tried several times, always with
success, and the mystery was solved.

How simple it is now that we know all
about it, and what a lot of backaches and

profanity was scattered around before we
found out, and all because we did not know
that the cylinder was full bf_ gas while we
needed gas and air to get an explosion.

It will be readily seen that when an en-
gine is stopped by turning the gas off it
makes several revolutions before coming to
a stop and during this time it is drawing in
air alone. When the gas is turned on to
start, it is diluted with the air already in the
cylinder, as well as by the air being drawn
in with it. When there is gas in the cylin-
der instead of air, it is not much wonder that
things don’t go.

A man may have a cylinder full of air to
start with, but by not getting the gas ad-
justed right he may pull in several charges
and not get started, and by this means get
a mixture too rich to ignite, and the remedy
is the same.

ELECTRIC LIGHT OUTFITS.

The Richardson Engineering Company,
Hartford, Conn., are making a specialty of
gas engine driven electric light plants in
small units.

As is well known, the proportionate cost
of fuel and labor for operating a plant is
much greater during the hours when less
power is required than during the time when
the demand for power nearly equals the ca-
pacity of the plant. In other words, the
cost of fuel and labor is much less for fur-
pishing a certain amount of power during
twenty-four hours if the plant can be run on
a nearly constant load to its full capacity for
twelve hours, and then be shut down, than is
the case where the full capacity is demanded
for only a few hours each day, but the plant
has to be kept in operation during the entire
twenty-four hours, much of the time on a
light and widely fluctuating load. In order
carefully proportioned to the generator set.

The motive power can be used at various

times when the electric light plant is not in
service, for refrigeration, for pumping
water, sawing wood, churning, grinding
corn, cutting fodder and operating other
forms of machinery. At many times it will

be found a great convenience in many iso-
lated places to have a small refrigerating
plant, making one independent of a remote
ice supply. A pump outfit will also prove
economical and to accomplish the above re-
sults, there is included a storage battery
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to make these outfits still more practical and
a great value to many, both for water supply
for the house and for the purpose of
sprinkling the lawns directly from the pump
and for fire purposes. In most out of town
places where more or less wood sawing is
to be done, the power is very profitable and a
great labor saver.

Quite a number of good sized plants are
furnished, the one shown herewith being a
20-light outfit.

The complete outfit consists of the follow-
ing: a 2 H. P. vertical gas or gasoline en-
gine, floor space set up with generator, 2x9
x 4 feet high; shipping weight, 1,600 pounds
including generator, a suitable generator
with belt; marble switchboard with volt-
meter and ammeter, circuit breaker, end cell
switch; pilot light; all necessary switches
with fuses, etc.; 10 cells of 80 amp. hour

storage batteries; 20 incandescent lamps.
any candle power desired, 8 and 16 ¢. p. gen-
erally furnished; fixtures consisting of clus-
ters, brackets, plain receptacles, drop lights,
etc.,, all necessary wire, cleats, rosettes,
screws, tape, etc., for ordinary sized house
and full directions and plans for setting up
and operating. |

This outfit will light five 16 c. p. lamps
for eight hours or seven lamps for five hours
on orie charge of the batteries.

The manufacturers will supply these out-
fits with or without the engines. Inasmuch
as they are making a specialty of this class
of outfit, the makers claim that they are
able to determine exactly what is needed
for this class of service, and furnish it with-
out endeavoring to supply a cheap, poorly
constructed outfit. Complete instructions are
furnished with the plants.

THE JACOBSON GAS ENGINE.

This engine has a number of very valuable
features in design to suit the American con-
ditions. In the first place, these engines
are all designed with removable cylinder
bushings. In case an engine has to be put
in to run on natural gas, which, of course,
is very rich, it will give more H. P. than
when running on lighter gases, such as pro-
ducer gas, suction gas or blast furnace gas.
This has been a good deal of drawback in
selling larger units in the natural gas field,
where there has been a question as to how
long the natural gas would last, and where
these engines have afterwards given only
from about 70 to 75 per cent of the rated
H. P. on producer gas in case of the fajlure
of the natural gas.

With this new improved engine, there is
a new scavenging system that will clear the
compression space in the engine as a stand-
ard, and it will then run equally as well on
oroducer gas in case the natural gas gives

¢, With the removable cylinder bushing

system mentioned above, a larger cylinder
may be substituted for the natural gas cyl-
inder, and with this increased cylinder diam-
eter, the engine can be arranged to obtain
the same amount of H. P. as its initial rat-
ing. The engine is worked on the gradu-
ated charge system, but has one additional
feature that, when the load becomes so light
that there is not a large enough filling for
the proper compression, and therefore it is
doubtful whether or not the charge will ig-
nite, the gas is cut off entirely, and just
gives enough air into the cylinder to release
the vacuum that there would otherwise be
in a common throttling engine, and in that
way there is obtained higher efficiency in
the fuel consumption than by any other
system. These new features can be used
in engines up to any size and for any pur-
pose where a gas engine is adopted.

The engine is built in units from 6 o
200 H. P. by the Jacobson Machine Many-
facturing Company, Warren, Pa.
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LAYING TELEPHONE CABLES.

The American Telephone Journal re-
cently described a system used in laying
telephone cables.

The apparatus consists of a 6 H. P. ver-
tical gasoline engine, direct connected to a
geared winding drum, actuated by a fric-

tion clutch. BRoth devices are mounted on .

one base. This makes a compact and self-
contained machine, which is mounted on an
ordinary platform wagon. This wagon car-
ries a gasoline supply tank and a small
water tank for cooling the engine, together

with the necessary tools and apparatus used
in cable laying. The operation of the ma.
chine is especially simple, after the engine
is put in motion, by turning on the gasoline
and pulling the engine over the dead center
the engine is kept running continuously, and
by means of a friction clutch operated by
an end lever the winding drum can be start-
ed and stopped at the will of the operator

A small spool or nigger head is located on,

the outer end of the shaft carrying the wind-
ing drum. By means of these two drums it
is possible to meet all of the requirements
of fast and slow pulling

This apparatus was recently installed by
the Independent Telephone Company at Salt
Lake City, Utah, and. while in that city a
new world’s record for laying telephone
cable was established by the crew in charge,
Under the direction of Chief Engineer

Frank B. Hall, in 7 hours and 40 minutes,
14,719 feet of 200-pair cable were laid by
a force of nine men. The best previous
record was made in St Louis in 1898 when
nine men and a foreman stretched 7,556 feet
of 120-pair cable in 815 hours. Chief En-
gineer Hall expresses himself as believing
that the above described machine is without
doubt the best method of stretching cable yet
discovered. The 6 H. P. Fairbanks-Morse
combined vertical engine and winding gear
is provided with a 16-inch drum and a s-

inch winch or nigger head. The wagon
upon which the apparatus was mounted was
constructed with a 3%4-inch running gear,
with a heavy bed made of best 6 x 8 Oregon
pine. The engine is provided with a regu-
lating device which is arranged so that it
can be operated from either side of the run-
ning gear, and by means of which the engine
speed can be controlled as desired. With a
V4-inch wire rope fastened to the end of a
large cable, and passed through the subway
to the engine, a pull of any distance can be
made. As much work has been accom-
plished by the use of the above described ap-
paratus in five minutes as would have been
accomplished formerly by four men in two
hours. It would appear that from the de-
scription and the records, that an apparatus
of this kind would find great favor among
many of our larger telephone companies.
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THE MARINE OIL ENGINE.
By JOHN F. WENTWORTH

Articles have been written the last few
months in which the gas plant, composed of
gas engine and a gas producer, has been
favored over all kinds of power for marine
use. Inasmuch as the producer gas plant is
no further advanced toward perfection than
the oil engine, it would seem questionable to
predict, too certainly, the defeat of the crude
oil Otto-cycle engine by the producer gas
plant. The writer has made a study of the
oil engine for several years, and feels that a
few remarks about the apparent merits of
- different kinds of power, as compared with
the oil engirie, in the' shape that the oil en-
gine is now, may not be out of place.

The producer gas plant on shipboard must
use a grade of gas having a heat value of
about 150 B. T. U. per cubic foot of gas at
60 degrees F. and atmospheric _pressure.
This is above the average for producer gas.
Illuminating gas has an equivalent of 600
B. T. U. in place of the 150 B. T. U. before
stated. However, the richest gas is enough
more expensive so that it can not compete
with the leaner gas. Owing to the use of
the producer-gas, the M. E. P. of the marine
gas engine can not be more than 70 pounds.
The efficiency of the producer-gas engine
is not reduced on account of the compara-
tively low M. E. P, since the leaner gas al-
lows a pressure of compression of about 170
pounds, against a maximum pressure of
compression of go pounds with gasoline or
illuminating gas. The lower M. E. P. will
be a disadvantage only in causing the engine
to be more bulky as well as heavier per H.
P. Recently some reliable figures on the ef-
ficiency of different size producer-gas en-
gines have appeared; they are given below.
The figures are not all for the same make
of engine, but as those turned out by the
leading manufacturers differ only in small
features, and not in general principle, and

also since these engines have all the same
high-grade workmanship, a comparison of
four engines, although of different makes,
may be considered a comparison of four en-

gines of the same make.
Thermal

Make. B. H. P. Efficiency,
per cent.
Westinghouse ............. 50 24.6
Crossley .......covvvunnnt. 140 26.85
Crossley ...........cco..t. 400 29
Crossley .........ooouennn 400 29
Premier ............ ..., 500 30.38

These figures are based on the brake
horse-power and the total energy of the fuel
used in the cylinder. For eagines of above
500 H. P. per cylinder it appears that the
efficiency would be above 30 per cent. The
efficiency of the producer on land does not
run above 85 per cent, and it is very prob-
able that this figure will not be exceeded on
shipboard. This will make the net efficiency
of the gas-producer plant about 25 per cent.
The temperature of the air and gas in the
producer as it is drawn over the incan-
descent coals must be more than twice the
absolute temperature of the atmosphere.
This means that for each brake horsepower
of the producer-gas engine two cubic feet
of gas per minute must be drawn through
the hot coals in the process of the formation
of the gas. It appears to the writer that it
will be necessary to have a bulky apparatus
to accommodate such a flow of gas. If it
is possible to draw the air through the pro-
ducer at a high velocity, or perhaps at a
pressure above the atmospheric pressure,
the bulk of the weight of the producer can
be reduced. It would seem, however, that
the producer would weigh about as much
as the same power steam boiler, in spite of
any improvements which may be made to
the producer.

In order that the producer-gas plant may
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have a fair show against the oil engine, the
weight of the producer and its auxiliaries
will be taken here to weigh but 75 pounds
for an equivalent of the steam 1. H. P. This
figure is probably about one-half the actual
weight.

In considering the crude oil engine there
are several very great advantages which it
has over the gas engine. The fuel fed to
the former engine is rich, and for that rea-
son the M. E. P. will be higher than the
M. E. P. of the producer-gas engine. This
increase in the M. E. P should have an ef-
fect to decrease the weight per horsepower.
Since the fuel is not fed into the cylinder of
the engine till it is needed, and pressure of
compression can be used in the oil engine
from the 500 pounds, which the Diesel uses,
to a pressure of go pounds or lower, if de-
sired. Theoretically the efficiency of the in-
ternal combustion engine should increase
with the pressure of compression or inverse-
ly with the clearance; however, owing to
the upper limit of the ignition pressure,
which is obtained in the internal combustion
engine, the efficiency would not increase
even theoretically beyond a certain point.
The actual efficiency of the engine depends
upon the indicated efficiency and the me-
chanical efficiency. It is probable that the
mechanical efficiency begins to fall off after
the pressure of compression passes 100
pounds. The maximum efficiency of the in-
ternal combustion engine should be at about
the point corresponding to a compression
pressure of 200 pounds. This has not yet
been proved to be the point, but will be set-
tled soon, and when settled can be used as
the compression pressure for the oil engine,
while the gas engine can not exceed a com-
pression pressure of go pounds with a rich
gas, or 170 pounds with the leaner gas.
Owing to the fact that the oil engine can
choose its own conditions, it is probable that
35 per cent efficiency is not at all unlikely.
For marine work it seems best to have an

engine of the four-cycle, single-acting type,
although if this is an error on the part of
the writer, it does not affect the oil engine,
as it can take any form which is possible
to any internal combustion engine.

For an intelligent comparison between the
merits of different plants using coal and oil,
each fuel should be taken at prices so that
the cost per unit of heat available will re-
main the same. The reason for this is that
vessels are now being fitted to burn oil in
place of coal. It is probable that the fuel
oil is not much more expensive than coal
on a basis of the heat units per pound of
fuel.

The steamship Mariposa, running be-
tween San Francisco and Tahiti, was con-
verted into an oil burner over two years ago,
and for the comparisons made here the data
were obtained for the most part from the
report of the Bureau of Steam Engineering,
1902. The price of fuel was not stated, but
coal at $3.00 a long ton seems to be about
fair. The calorific value of the coal will be
assumed about 14,000 B. T. U.; that of the
crude oil about 19,000 B. T. U. Coal would
cost 13.4 cents a hundredweight, and oil at
the same cost per B. T. U. would cost 13.4
cents for 73 pounds. On this basis steam
power would cost the same, as far as the
fuel was concerned, regardless of whether
coal or oil was used. Oil at 13.4 cents for
73 pounds is about equivalent to 1.41 cents
per gallon.

The Mariposa is 314 feet long, 41 feet
beam, and 22 feet mean draft. The vessel
was, at the time of being remodeled, fitted
with tanks to carry 9o5.43 long tons of oil,
sufficient to last the round trip from San-
Francisco to Tahiti and return, a distance of
7,098 nautical miles. The I. H. P. of the
vessel is 2,500, and therefore the B. H. P.
must be given about 2,100. The power of
the auxiliaries was not given. The second
trip of the Mariposa was more economical
than the first, owing to the experience gain-
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ed on the first trip, and perhaps, also, on
account of the fact that it was made at a
slightly slower speed. On this second trip
734.14 tons of oil were consumed. On a
basis equal to $3.00 per ton for coal, this oil
would be worth $4.09 per ton, or the total
fuel consumed on the trip would be worth
about $3,000. The average efficiency on the
trip may be assumed to have been about 9
per cent, based upon the B. H. P. of the
main engines. As the power of the auxil-
iaries is not known, it will be necessary to
credit the main engines with the assumed
power consumed by them; gg5 tons of coal,
at the above mentioned calorific value, would
have been required to get the same results
as were obtained with the 734 tons of oil.
Using a gas producer and gas engine for
the power we shall have to reduce the effi-
ciency of 25 per cent to 20 per cent to allow
for the extra power in the auxiliaries. The
producer would use 448 tons of coal at $3.00
a ton, or a total of $1,344 for fuel for the
producer-gas plant, Using oil engines for
power, the efficiency of 30 per cent would
have to be reduced to 24 per cent to allow
for the auxiliaries. The equivalent of 2,500
steam I. H. P. would require 267 tons of oil
at a value of $4.09 a ton, or a total value,
for the oil engine plant on the trip, of $1,093.

In Table I. the weights are obtained
for total machinery, by assuming that
for both steam plants 300 pounds per
I. H. P. for the producer-gas plant 280
pounds, and for the oil engine 205 pounds.

Supposing that the Mariposa be equipped
with any one of the four different types of
power mentioned before, with fuel to make
the trip to Tahiti and back, the different
weights will be as per Table I.

In any engine plant the wages are always
an appreciable part of the expense of op-
eration of the plant. Table II. is the
actual engine-room force of the Mariposa
when coal was burned, and also when oil
was the fuel; also an estimate of the crew
necessary for using a producer-gas plant

and an oil-engine plant, with what seems a
fair schedule of wages under the four con-
ditions :

It happens in this case that the wages per
month go directly with the cost of fuel per
trip since the Mariposa makes one trip per
month. As stated before, no data was
available upon the subject of salaries, but
figures given out are no doubt near enough
to actual wages, including cost of feeding
the men,

It is probable that the first cost of the oil
engine plant will ultimately be considerably
less than the cost for the same power steam
plant. The oil engine plant will weigh less
than the steam plant, and there is no reason
to expect that the cost per ton of machinery
will be greater than for the steam engine.

The total cost per month for operating the
Mariposa with the four kinds of power, ac-
counting for the fuel used and the wages
paid, may be estimated at $4,920 for the
first case, $4,035 for the second, $2,575 for
the third and $1,833 for the oil engine plant.
The saving in dead weight over the steam
engine using coal is 261 tons for the second
case, 508 for the third and 833 for the oil
engine plant. This saving in dead load,
which could be utilized for carrying more
cargo, should be worth about $3.00 a ton at
the very least for the round trip of 7,000
miles. The saving in dead weight, if used
up with cargo at this figure, would pay all
the expenses of operating the oil engine
plant, and leave a surplus of $656. The cost
of operation of the oil engine plant (with all
space taken which was available for cargo)
would be $5.576 less than the cost for the
steam plant with coal, $3,908 less than the
steam engine using oil, and $1,530 less than
the producer-gas plant.

There is no question but what the writer
has taken the figure for the oil too low ; but
supposing that the price of the oil is
doubled, the increase in the price of fuel for
the oil engine will not much more than eat
up the surplus of 656 left from the extra
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cargo carried after taking out the cost of
help and fuel. A barrel of oil contains 42
gallons. At twice 1.41 cents a gallon the
barrel of oil will be about $1.20.

To the writer it seems that the stir which
is now being made in favor of the turbine
of one kind or another will be comparative-
Iy short lived. For large powers there are
great obstacles to be overcome before the
steam turbine will be a success. The large
power in a vessel naturally calls for a large
propeller with a low number of revolutions.
The turbine, on the other hand, to be of its
least weight per horse power, must be com-
paratively small diameter, and have a high
number of revolutions. The two conditions
may be partially met, but the result will not
show either the propeller or the turbine to
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its best advantage. There does not seem
to be any objection to the design of an en-
gine plant for ocean liners having a power
equal to 60,000 I. H. P. and using the crude
oil Otto for the power. This could probab-
lv be done with twin screws, eight cylinders
on a shaft, each cylinder generating about
4,000 H. P. This power could be put into a
liner about 600 feet long and better time
made than is possible with any practical
sized steam vessel. Knowing what is being
done in the line of developing the crude oil
Otto, and what the promise is for the future,
it seems very evident to the writer that any
future important stride in marine engineer-
ing must be made not with the producer-gas
plant or the turbine, but with the crude oil
engine.—Marine Enginecring.

TABLE L )
Machinery. Fuel. Total. Fuel. Saving.
Coal burning steam..... 335tons 9965tons 1330 tons  $3,000 erese
Ofil burning steam...... 336tons 734tons 1069 tons 3,000 veeae
Producer-gas (coal) ....313tons 448 tons 761 tons 1,344 $1,666
Oil engine plant ........ 229 tons 267 tons 496 tons 1,093 1,907
TABLE 1L
Coal Steam. Ofl Steam. Producer-gas. Ofl Engine.
Chief engineer ........ 1 @ $1560—$150 1@ $150—$150 1@ $160—$160 1@ $160—$160
Assistant engineer .... 3@ 100— 300 3@ 100— 300 3@ 100— 300 8@ 100— 300
Oflers .........c.e00.0.. 8@ 60— 180 8@ 60— 180 3@ 60— 180 8@ 70— 210
Firemen .............. 12@ 46— 6540 3@ 45— 136 6@ 46— 270 .
Coal passers .......... 12@ 40— 480 6@ 40— 240 cees
Water tenders ........ 3@ 60— 180 3@ 60— 180 vees ceee
MesSenger ............ 1@ 30— 30 1@ 30— 30 1@ 30— 30 1@ 30— 380
Storekeeper .......... 1@ 60— 60 1@ 60— 60 1@ 60— 60 1@ 60— 60
Totals .............. 36 1,920 16 $1,035 21 $1,230 9 $760

WOOD GAS FORGAS ENGINES.

Wood gas is used in the power plant of
the Montezuma Copper Company at Naco-
zari, Mexico, to drive gas engines. There
are eight, all told, of the Crossley type, 18.5
inches by 24 inches, in cylinder sizes, eaqh
belted to a 65 kw. direct current 250 volt
generator. The gas is manufactured in
Loomis-Pettibone producers, and to secure
an adequate firing zone in the producer a
bed of coke is employed, as it was feared
that apertures might be burned through a

bed of charcoal alone, allowing tar to pass
through untransformed into fixed gas. The
analysis of the gas, given by Mr. J. Langton
in a paper before the American Institute of
Mining Engineers, is as follows: Carbon
monoxide 14 per cent, hydrogen 20 per
cent, marsh gas 2 per cent, carbon dioxide
16 per cent, oxygen O.I per cent, nitrogen
47.7 per cent. Calorific value per cubic
foot at sea level and 60 degrees Fahr., 132
British thermal units.
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A SUCCESSFUL MOTOR CANOE.

By ARCHIBALD W. SMITH.

Great interest has been aroused in the de-
velopment of small motor craft, and while
there are many classes of motor boats, so far
as we know the motor canoe described here
is the only successful one in operation.

It is an ordinary stock paddling canoe 18
feet long, 35 inches beam, 14 inches deep,
and as seen in cut No. 1 there is built on
from about the center of the keel to the stern
a “skeg,” through which the shaft runs to a

Canoe with Skeg, Propeller, Etc.

point sufficiently low to keep the propeller
submerged under all conditions, which, as
far as I can find out, was the main difficulty
experienced by others.

This “skeg” not only answers the pur-
pose mentioned, but also provides a good
long bearing for the shaft, and stiffens the
canoe considerably. It is fastened through
by bolts sufficiently long to be riveted under-
neath to the one-inch half-oval iron which
serves as a protection to the keei, and is car-
ried from the bow to the stern, at which
point it projects as a shoe protecting the
propeller blades from injury either’ while
running or landing. The rudder is attached
to this shoe, and steering can be controlled
from any part of the canoe, as an endless
cord runs through screw eyes and pulleys
attached to the gunwales.

Motive power is supplied by a two-cycle
single cylinder 1 H.P. gasoline engine, set
up exactly in the center of the canoe. It is
“astened to a bed made from two 4-foot

pieces of ash, laid longitudinally, with two
cross pieces formed to fit the shape of the
bottom of the canoe. These pieces also act
as braces, and are fastened from the -outside
by brass screws.

The propeller shaft from the engine to the
skeg is encased in brass tubing, and is sup-
ported by two bearings about two feet apart.
This stationary casing also acts as a bear-
ing where it enters the skeg, and the shaft
can always be kept lubricated, and, notwith-
standing the g-foot length of the shaft, there
has been no side play.

The gasoline tank (capacity three gallons)
is in the bow under the decking, and a lead
pipe conveys the gasoline to the carbureter.
This worked all right in smooth water, but
where rough water is the rule I advise cylin-
drical tanks placed amidships. Battery
box, spark coil and switch, together with the
connecting wires are water proof, and are
within easy reach of the party running the
engine. The discharge pipe from the water
jacket is run through the muffler. A tool
box is used as a seat by the party running
the engine, and while one person can easily
operate the canoe, I found that with carry-
ing two or three people better speed could be
obtained. Four adults can sit comfortably
in the canoe, and an average speed-of a little

Canoe Landing.
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over ten miles per hour duting the past sea-
son was obtained with the equipment de-
scribed.

The cost of the canoe equipped is about
$180, and when fully loaded the draught is
less than 12 inches.

It is impossible in a short description like
this to give details, but I am confident that
this type is not only the ideal one for pleas-
ure seekers, but that it will also appeal to
prospectors, explorers and surveyors, who

need something portable, safe, speedy and
strong enough to stand hard usage. As an
illustration, I might state that in August,
with fairly choppy weather, on Lake On-
tario, we carried in the canoe four adults and
two children and towed for several hours an
18-foot rowboat containing as many more
people. '

I found the cance very steady in the
roughest weather, easily steered and quite

dry.

THE EFFICIENCY OF THE GAS TURBINE.

With the rapid and successful develop-
ment of the steam turbine it has occurred to
a number of engineers that a similar suc-
cessor to the gas engine in the form of a
gas turbine might readily be made. Some
experimental work has been done, both in
the United States and in Europe, but verv
little information has been made public, this
indicating that the practical results have not
been attended with that degree of success
which would warrant any commercial un-
dertakings. It now appears that Messrs.
Armengaud and Lemale have been running
an experimental turbine, driven by the
direct products of the combustion of petro-
leum at constant pressure, and that this
machine has been in operation for more
than a year in the works of the Societe des
‘Turbomoteurs at Saint Denis, near Paris.

In a recent issue of the Schweizerische
Bauzeitung this machine is described in a
contribution by M. Alfred Barbezat, who
proceeds to develop a theory of its action
by means of which the efficiency for any
given temperature range may be computed.
The mathematical nature of the article s
such that it can not be reviewed at length,
but must be studied in the original, although
the results are expressed in graphical dia-
grams which are useful as means of apply-
ing the results. A section of the generator

and machine is also given, showing the ex-
treme simplicity of the apparatus, and its
applicability as a motor.

It is not maintained that the gas turbine
will give a higher thermal efficiency than
the reciprocating gas engine, but it is be-
lieved that to all the great advantages of th2
gas engine will be added those of the steam
turbine, including simplicity, continuity of
action, lightness in proportion to the power
developed, economy of space, together with
freedom from the incumbrance of boiler and
furnace. An important advantage espe-
cially is seen in the substitution for the in-
termittent action of the Beau de Rochas
cycle, of a continuous tangential impulse
upon the rim of the wheel, the gain in this
respect being greater for the gas turbine
over the gas engine than in the case of the
steam turbine over the reciprocating steam
engine.

In the Armengaud and Lemale apparatus
the combustion takes place in a pear-shaped
vessel, the air and petroleum being deliv-
ered under pressure at the large end,
through a special form of burner.

The burner is of annular form, the liquid
fuel being delivered in the middle and the
air around it, while the gases and products
of combustion are discharged from the
other end, through a suitable diverging
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nozzle, directly against the double buckets
of the wheel, this latter being similar in con-
struction to a Pelton water wheel.

The combustion chamber is protected
against overheating by a water jacket ar-
ranged in the form of a spiral passage

formed in the thickness of its walls, the

water thus becoming continually hotter and
hotter as it proceeds, until it is finally dis-
charged in the form of vapor into the in-
terior of the chamber through a series of
small holes arranged around the entrance
of the discharging nozzle. The intense heat
at this point adds to the expansive force of
this vapor of water, and thus all the heat
which has been absorbed by the water
jacket is delivered with the hot gases
against the turbine wheel as energy. The
air, liquid fuel, and circulating water are
delivered by suitable pumps deriving their
power from the turbine itself, so that the
available power is the difference between
that generated by the turbine and that ab-
sorbed by these pumps. In the Armengaud
and Lemale generator a temperature of
1,800 deg., C., is maintained in the com-
bustion chamber, the constant expansion of
the gases and vapor of water causing a
stream of high velocity to be discharged
through the nozzle upon the buckets of the
turbine wheel.

M. Barbezat takes the data derived from
these experiments, and discusses them in
accordance with the thermodynamic theory
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of gases, drawing curves corresponding to
the energy evolved as well as that con-
sumed by the air compressor, from which t
appears that with a temperature of combus-
tion of about 1,800 deg., C., and a temper-
ature of discharge of 920 deg., C., in the
gases delivered against the wheel, the ef-
ficiency of the apparatus will be about 18
per cent.

In this case the initial pressure is about
15 kilogrammes per square centimetre, or
about 212 pounds per square inch, and this
performance is not better than is already
obtained with the reciprocating gas engine,
and is decidedly lower than is given by the
best petroleum motors, such as the Diesel.
At the same time, the advantages of the
continuous rotary motion, together with the
simplicity of the machine, renders it im-
portant that thermal efficiency alone should
not be made the criterion by which the ma-
chine is judged. It is also possible that
higher pressures may be used to advantage,
and that the temperature range can be in-
creased, so that still better results may be
attained. The fact that a practical gas tur-
bine has been made and operated continnu-
ously is in itself a matter of technical inter-
est worthy of note, and if the machine re-
ceives but a portion of the attention which
has been given to the steam turbine or the
reciprocating gas engine, it is probable that
further improvements will be ‘made.—The
Engineering Magazine.

A ST. LOUIS EXHIBIT SOLD,

The complete World's Fair exhibit of the
Weber Gas and Gasoline Engine Co., of
Kansas City, Mo., which was in service in
the Steam, Gas and Fuels Building during
the Exposition period, has been sold to the
Christopher E. Hertlein Company, one of
the largest and oldest manufacturers of
dress and cloak trimmings in New York.
The plant consists of 150 H.P. Weber en-
gine and 150 H.P. Weber suction gas pro-

ducer, direct connected to a 75 K.W. West-

ern electric generator. The plant will be

located in the heart of New York City,
This is said to be the first producer gas

power plant to be located in New York Gity.

The engine and producer secured the high-

est award for the Weber people a* t

Louis Exposition, and.that it sh-

be located in New York is es

fying to the manufacturers.
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INTERNAL COMBUSTION ENGINES AT
KEY WEST.

One of the first of our southern enter-
prises to take advantage of the cheap oil of
Texas, was the Key West (Fla.) Electric
Company, a company that owns the electric
light and railway franchises for the city and
island of Key West. Over a year ago this
corporation, foreseeing the evident economy
of oil burning engines over steam engines,
made their first installation of internal com-
bustion engines. After a year’s trial on both
railway and lighting service, they are mak-
ing a complete substitution of the new pow-
er. The scarcity of fresh water on the isl-
and, the only source of which is rain, makes
the internal combustion engine particularly
serviceable for this locality. The internal
combustion engines do away with all the
difficulty of securing water for steam plants,
and at the same time reduce a fuel bill of
something over $24,000 per annum to less

than $6,000. Such economy in a small plant
is easily understood only when it is remem-
bered that coal costs $5 a ton in Key West.

It is said that the Key West company was
the first corporation to make use of gas en-
gines in operating a trolley line. There will
soon be a 6oo H.P. of these engines in full
operation in their power house, and then the
steam plant will be entirely shut down.

In addition to the above advantages, the
use of gas engines reduces to a minimum ac-
cident fire insurance, and the other very seri-
ous question in hot climates, that of furnish-
ing firemen and engineers in the steam plant,
is entirely removed. In some cases in the
south three shifts of men have been neces-
sary during the heated season, because of
the additional heat of the steam boiler and
engine. With the internal combustion en-
gine no skilled attendance is necessary.

ALTERNATING CURRENT ELECTRIC TRACTION.

The Warren & Jamestown Street Railway
Company, Warren, Pa., is installing an al-
ternating current, single-phase, electric rail-
way system, to operate between Warren,
Pa., and Jamestown, N, Y.

The power station will be located at
Stoneham, Pa., two miles from Warren. The
initial equipment will consist of two West-
inghouse gas engines, each of soo B. H. P.
They will be of the horizontal single-crank
double-acting type, direct connected to two
260 kw. Westinghouse generators furnishing
current at voltage sufficient for direct use
upon the high tension transmission line. The
power equipment also comprises a 55 H. P.
Westinghouse gas engine for operating air
compressor and exciter unit.

An interesting feature of the system is the
arrangement for operating the alternating
current motors upon the direct current trol-
ley lines within the city limits of the termini.

The Warren & Jamestown Street Rail-
way is not a newly organized system, as it
has operated part of the present lines for a
period of eleven years. Three years ago
the company began experimenting with the
use of gas power, with sufficient success to
influence them in the now exclusive adoption
of gas engines for their entire power gen-
eration. The operation of the new system
will be watched with much interest by the
engineering public, and its success will mark
an important advancement in modern electric
railroading,
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An English firm proposes to use a solid
fuel for internal combustion engines. A
naphthalene ball is the fuel. Exhaust heat
reduces the solid to 'the consistency of
treacle. The engine is started on gasoline,
then runs on heavy petroleum and finally

naphthalene. An injector forces the fuel
into the engine.

Speaking of two French manufacturers
deciding to bring out six-cylinder cars, a
Frenchman recently said: “If we compare
motors of the same horsepower, but different
as to the number of cylinders,” he said, ‘‘and
if these motors are driven at the same speed,
we will find that, by taking for a base the
weight of -the flywheel of the one-cylinder
motor at 100, the weights of flywheels of the

other motors will be as follows: For two-.

cylinders at 180 degrees, 0.63 ; for two cylin-
ders at 240 degrees, 0.20; for four cylinders
at 180 degrees, 0.07 : for six cylinders at 120
degrees, 0.01.”

Reliability covers very completely the es-
sential features of any class of machinery.
No matter whether its price is relatively high
or low, no matter whether it is in common
use or not, it must be reliable to be a com-
mercial success. Tests for reliability are,
therefore, always in order. In the main,
the test of reliability must be conducted by
the public, for it does not matter if the man-
ufacturer finds the machine reliable; his
customers must find it reliable. The general
reliability, as determined by the users of a
machine under the conditions of service, will

in time become known more or less gener-

_ally. But, for the advantage of those who

have not had opportunity to learn of the re-
liability as determined by every day use, the
manufacturers frequently endeavor to show,
by reliability tests of their own, the durabili-
ty and general satisfactory characteristics of
their machines.

The trouble with such reliability trials is
that they either do not represent the actual
conditions of use to which the machines will
be put, or else they are conducted in the
hands of expert operators who know, if any
one can know, what to do in any emergency,
as well as in ordinary useage.

The Automobile Club of Great Britain
and Ireland has adopted new rules covering
the long-distance reliability trials held by it.
First, a “day” is to consist of thirteen hours,
eleven of which may be spent in operating
the contesting car. A day’s run must not
exceed 200 miles, while the whole trial will
cover a distance of not less than 500 miles.
During the morning half an hour may be
spent adjusting the car, and later in the day
one and-a half hour may be spent in wash-
ing, adjusting, etc. Observers wil have con-
trol throughout the trial. A speed of not
exceeding 1914 miles per hour may be at-
tained for the average run. Voluntary stops
may be made for reasons made necessary by
other traffic, etc. Involuntary stops mean
the stops caused by failure of any part of the
car, or for adjustments or repair, which, if
not made, would result in such failure.
Fuel, water and lubricating oil consumptions

during the trial are to be noted.
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A BRITISH AGRICULTURAL MOTOR.

An English contemporary gives the fol-
lowing information relative to an agricul-
tural tractor in use there, employing a gaso-
line motor for power:

Motor car owners who are also land-
owners, farmers and agriculturists general-
ly, will doubtless be greatly interested in
one of the latest developments of the gaso-
line motor and its successful application to
a major portion of agricultural and farm
work. The agricultural motor is now an
accomplished fact, and has fully proved that
it can do almost any kind of farm labor and
much useful work besides.

A high-speed gasoline engine, it is almost
needless to state, can be geared down to
perform any kind of work requiring slow
movement combined with maximum power.
thus rendering it capable of being turned to
account to perform any kind of traction
work that can be done by horses, while at
the same time, by means of an auxiliary belt
pulley, it can be used as a stationary engine
to drive all kinds of machinery used in deal-
ing with agricultural produce.

The latest form of agricultural motor is
somewhat like a small motor car for one
rider, but has only three wheels. The en-
gine is about 18 B. H. P., of the horizontal
type, with two opposed cylinders, and runs
at from 650 to 800 r. p. m. The transmis-
sion is by chains or gearing, and one motor
has two clutches—one for forward motion
and one for reverse. The two rear wheels
are about nine inches wide, and usually have
transverse grips fitted on the treads similar
to traction engine wheels. The front wheel
is usually the same width, but has also fitted
on the center of the tread a so'id rubber
tire, the advantage of this being that the
machine can be turned in a very small
space, the solid rubber ridge on that wheel
gripping the ground well.

The broad wheels enable the machine to

travel over any kind of rough or soft sur-
face, without sinking into the ground. Its
total weight is only a little over a ton. and
the weight is evenly distributed over the
three wheels. The machine performs quick-
ly any kind of farm work, and at a much
cheaper cost than would be possible with
horse traction. It also has the advantage
that it can be applied to all existing agricul-
tural implements and machinery now in use,
and that no special implements are neces-
sary.

The machine has a wide range of useful-
ness, for it will haul plows (for one, two,
or three furrows), reaping and binding ma-
chines, mowing machines, sowing machines,
cultivators, scuffles, and all implements re-
quiring tractive power. It will also drive
threshing machines, chaff cutters with any
number of knives, winnowing machines, and
can also be used for pulping roots, grinding
corn, pumping, milling, and, in short, any
other farm work which has hitherto requir-
ed the use of horses or a stationary engine of
any kind. It can also be used for cart or
haulage. For stationary engine work it has
an outside pulley wheel connected with the
engine. The machine when used to haul
carts can thus take produce to market, so
that it is equally useful on the road, the field,
or in the farmyard.

The price of the machine is about $1,500,
with all necessary fittings, and will quickly
save its cost even on a comparatively small
farm. With ordinary care it requires little
attentior, and when not in use, costs noth-
ing for upkeep. Any person of average in-
telligence can learn to manipulate it in a
short time. It is always ready to perform
any work required, and is economical in use.

There are various forms of agricultural
motors, but the one principally referred to is
the invention of Mr. Dan Albone, of Big-
gleswade, Bedfordshire , England, a great
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A NEW COIL COMPANY.

The Kokomo Electric Company has been
incorporated at Kokomo, Ind., for the pur-
pose of manufacturing a full line of high-
grade electric ignition apparatus for gas en-
gines, including spark coils, both jump and
primary, storage batteries, dynamos and
magnetos, spark plugs, commutators and
timing devices, switches, wire terminals, etc.
This company has purchased the factory and
plant of the E. S. Huff Company, of Detroit,
Mich., moved it to Kokomo, and added a
large amount of ' new machinery, making it
one of the best equipped factories of its kind
in the country. A large amount of the stock

of the Kokomo Electric Company is held by
members of the firm of Byrne, Kingston &
Co., who will handle the entire output of the
new plant. Mr. George Kingston, general
manager of Byrne, Kingston & Co., will also
manage the Kokomo Electric Company, with
Mr. E. S. Huff as electrical engineer. The
output of this factory, which is already in
operation, added to the list of carbureters,
mufflers, circulating pumps, oiling devices,
steering wheels, etc., of their own manufac-
ture will give Byrne, Kingston & Co. one
of the most complete lines of accessories
manufactured by any one firm in the country

THE COMMERCIAL MOTOR CAR PROBLEM.

It will be readily appreciated that if the
manufacturers of typewriters had offered
these machines to business men, without at
the same time providing competent operators
for them, and making adequate arrange-
ments for supplies, repairing, etc., the type-
writer would never have come into universal
use as it is today. The introduction of the
commercial motor car presents a similar
problem to that which confronted typewriter
manufacturers. The economy of the type-
writer was difficult to demonstrate, because
it represented an additional outlay and the
employment of an operator, an added ex-
pense, while the saving in the time of the
important men of a concern could not be
demonstrated without considerable actual
use, furthermore many business men accus-
tomed to writing letters were loathe to at-
tempt dictation, to which they were unac-
customed.

These were very serious obstacles, and yet
they have been so completely overcome that
there is not an intelligent man who today
combats the economy and utility of the type-
writer in business.

The obstacles to the introduction of com-
mercial motor cars are very similar. Their
first cost is greater than the horse-drawn
vehicle, they require special operators, as the
driver of a horse can not operate a motor car
without first having been taught how to do,
so, and provision must be made for supplies
and repairs that will keep the vehicle in good
running order. Further, the saving secured
by the use of motor cars can not be demon-
strated except by a somewhat extended prac-
tical use and busy business men do not wish
to have the additional bother of looking after
this new method of making deliveries, but
would rather stick to the horse conveyances
to which they and their employees are ac-
customed.

It will, therefore, be seen that the com-
mercial motor car makers’ problem is almost
exactly the same as was the typewriter mak-
ers’, and therefore the commercial motor car
maker and the dealer who handles them
should study carefully the methods which so
successfully introduced the typewriter,

The typewriter manufacturer did not try
to sell his product until he was prepared to
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AN ENGLISH VIEW OF AIR-COOLING
FOR MOTOR CAR ENGINES.

Air-cooling is at the present time of very
little importance in motor car constructional
practice—or, at least, in British motor car
practice. The average motorist, when air-
cooling as a possible development of the
motor car is mentioned, gives a most con-
temptuous sniff and smiles. He agrees that
it has been used—and used very successfully
indeed—for motor cycle work, but he points
out at the same time that on the heavier
forms of motor cycle air-cooling is rapidly
becoming obsolete, and that water-cooling
is taking its place. However, because this
attitude is taken here, and although British
motorists are almost completely ignorant
of air-cooling in practice, our fellow-work-
ers in the States are taking up the question
very thoroughly—so thoroughly that many
automobile manufacturing firms there are
producing cars the engines of which are air-
cooled. Moreover, since these cars are made
and the firms do business and prosper, it is
very evident that air-cooling under the con-
ditions which American automobiles have
to compete with when in the land of their
production is both possible and satisfactory.
Let us come nearer home, and consider for
a moment the well-known Lanchester car,
which so many wise motorists deride contin-
ually because it is air-cooled. There are few
cars more reliable, and there are few which
will run as far without attention. A Lan-
chester engine will run, day in, day out,
without stopping and without giving trou-
ble from its cooling system; but it is air-
cooled. True that this system is a special-
ized one, and that the propulsion of the cool-
ing apparatus (fans) absorbs a good deal
of power ; but the fact still remains that the
system is practical, has stood the test of use,
and the cars so arranged bear favorable
comparison with the water-cooled machines
of equal power.

Air-cooling is, perhaps, the oldest form of
cooling for internal combustion engine cyl-
inders, since in the early days of gas-engine
development—long before the autocar en-
gine was put into practical shape—the orig-
inal gas engine, embodying the inventions
of Lenoir and others were, we believe, with-
out cooling jackets, the heat simply being
dissipated from the outer surface of the cyl-
inder. Coming into the range of automobile
practice, we have many examiples of more or
less successful air-cooled engines, although
many of us have a very present recollection
of the defects of those engines. For motor
cars, air-cooling was dropped very quickly,
giving place, of course, to the now universal
water-cooling system. Lanchester was the
only inventor of note to maintain it, and he
employed a specialized system. As regards
air - cooling among British manufactured
cars, the Lanchester was and is without a
rival, either good, bad or indifferent.

On the Continent only two makers, as far
as we know, continued to manufacture air-
cooled engines of high power, and even these
gradually died out, until at the present time
there is not a single high-powered motor car
engine made with air-cooling on the Contin-
ent, to the best of our belief. In America,
however, the case has been different; air-
cooling has there been regarded as a desid-
eratum, and, consequently, much ingenuity
has been brought to bear upon the solution
of the problem, with the result that there
are, in all probability, a score of makers
throughout the States, each of more or less
note, who pin their faith securely to air-
cooling as applied to the engines they manu-
facture. A glance through the advertise-
ment pages of practically any American au-
tomobile journal will probably reveal several
of them, and from a study of the small il-
lustrations generally accompanying the ad-
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sucking gas from the producer, sucks it
from the regulating gas receiver through
the return pipe to the seal box, whence it
is re-circulated.

The gas, circulating in this way, prevenis
any fresh gas from being withdrawn from
the producer until the bell regulating re-
ceiver again falls and closes the return valve.
Obviously, only air and steam are drawn
through the producer when the ejector is
sucking upon it, and in amount required to
make the quantity of gas to keep the receiver
full. As a result there is secured a uniform
quality of gas.

These producers have an open ashpit, so
the fire can be cleaned without interfering
with the gas making. Anthracite coal, coke,
or charcoal is recommended for these pro-
ducers in small plants. Bituminous coal may
be used in large ones, but bituminous pro-
ducers require more attention than those
using other fuel.

While the automatic producers may be
used for supplying gas for power and fuel,
’ " 1 type is used where power alone

1, and where space is limited and

Natural gas 25¢ to 30c per 1000 cubic feet.
Coal gas, 75c to $1. per 1000 cubio feet....

Gasoline, 13c to 16c pergallon..................
Kleotric current 3e tobc per unit...............
Steam,coal$3 perton...............cooiiiennnnn.

the coal is fairly uniform. They occupy less
space than the automatic type, but meore
costly and special fuel and do not have the
regulation for uniform quality of fuel
From 5 to 15 per cent of their engine pow-
er, depending upon the size plant, is re-
quired to produce a draught, and for a suc-
cessful installation gas engines should be
installed of ample capacity to do this and
make up for non-uniform quality of gas.
Anthracite coal, charcoal or coke may be
used for fuel.

The third type of Wile producer, the
“water bottom producer,” furnishes large
quantities of hot gas for fuel to take the
place of coke or coal fires. Gas may be fur-
nished at a total cost of 18 cents per 1,000
cubic feet. This type derives its name from
the water bottom trough with which it is
provided.

The automatic and suction types of pro-
ducers are built in units from 500 H. P.
down to very small sizes. The Wile Com-
pany gives the following annual fuel cost
for a brake horse-power, for 300 days, 10
hours a day, for different kinds of fuel:

................................ U0 to
....... $ 5 “ 8%
....... ® 7 “ Mmmn
...... 05 “ 50
........... $45600 980 00
............................... 9000  $100 00
................................ % 00 536 00
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GASOLINE ENGINES IN NEW ORLEANS.

A recent fire in New Orleans has caused
an unwarranted attack on gasoline engines
there. The fire referred to was in another
industry and was occasioned by carelessness
in the use of gasoline, At once the authorities
have rushed to the conclusion that a gasoline
engine is dangerous. In one case the Chief
Engineer of the Fire Department is reported
as having said that “the room in which the
engine is located is 16 by 8 feet, with the
gasoline tank in the ground twelve feet dis-
tant.” If the tank is situated twelve feet
distant from any building, and if the gaso-
line is taken to the engine by a small pump
and there is the usual provision for overflow
back to the tank, there can be no possibility
of a fire from the engine if the supply and

overflow pipes are properly connected up.
The only possible chance for a fire would be
when filling the tank, and as the insurance
companies usually require this to be done in
day light, there is very, very little chance of
a fire. In fact, the danger from fire in such
case is less than the danger in having a tank

. wagon in the streets. Certainly the danger

is much less than the possibility of a boiler
explosion from the many poorly built, ill-
cared for plants in use in many cities.

It is to be sincerely hoped that the authori-
ties of New Orleans will not handicap the
use of so admirable and safe a power, merely
because some one in the city has been care-
less in the use of gasoline for cleaning gar-
ments.

CASTING ALUMINUM,

The matter of casting aluminum is assum-
ing such prominence, that a little general in-
formation on this subject will not come
amiss. It is important to make the mold
suited to the casting. For instance, a plain
bar can be molded up as hard as may be,
and if well vented, will come out perfect.
On the other hand, a thin ring, unless mold-
ed up soft enough to allow the metal to com-
press it, will be sure to tear apart. Hence,
wherever the metal is to enclose the sand,
this must be left as soft as possible, to allow
for compression during the cooling of the
casting.

Ram the sand as little as possible, use as
dry as possible, vent freely, and you are
pretty safe. Aluminum is quite brittle at the
critical temperature, hence the least strain at
that time injures it. Cores should be soft,
and coated with graphite. The sand should
be new, and while no facing is necessary, a

good dusting with soapstone can be recom-
mended. The slicking tool should never be
used on a mold.

Melt the aluminum in a plumbago cru-
cible, previously rubbed up with graphite.
When the metal is melted, it should be
poured at once. Gates should be wide, and
of a generous area. Big feeder heads are
not advisable, as they do not feed, but rather
draw away the metal from the casting.
The metal should not be too hot, a good
claret color is sufficient, when observed by
putting aside the skin with a stick. Fluxes
are unnecessary; occasionally, however,
cryolite may be used to advantage. All sodi-
um salts should be kept away. Zinc can be
added, though the metal should not then be
sold as an aluminum casting. Up to 15 per
cent can be used safely. Tin should also not
be added to the aluminum.—The Mechans-
cal World.
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THE ‘‘B. AND C.”

FRICTION CLUTCH PULLEY

There are special points connected with
the attaching of a friction clutch pulley to
gas engines which make it advisable to use a
clutch specially constructed for the service.
The “B. & C.” clutch bolts directly on the
flywheel of the engine and takes the place of
the regular driving pulley. Where engines
are used in shops, driving a line of shafting,
it is particularly advantageous to have the
clutch pulley on the engine where it can be
easily adjusted and oiled.

“B. & C." Friction Clutch Pulley, Front View.

Figure 1 shows the front view of the
“B. & C.” clutch, while the application of
the clutch is shown in Figure 2. This
view also gives a good idea of
the construction of the clutch, which con-
sists of three main parts : the pulley, the car-
rier, which is bolted to the arms of the en-
gine flywheel and acts as a journal for the
pulley, and the gripping mechanism, which
consists of a gripping plate, spindle and cam
levers. The clutch has a side grip, which
eliminates the effect of centrifugal force and
insures a positive release.

Two rollers are mounted on the end of the
spindle, which works in and out through a
hole in the gripping plate, and journaled on

the end is the operating hand wheel, which
can be held in the hand regardless of the
speed of the engine. Bearing on the rollers
are cam levers, which in turn are pivoted on
the gripping plate, and lugs on the levers
abut against the adjusting screws. These
adjusting screws go through a flange on the
carrier, and are locked in place by the lock
nuts, which also hold the gripping plate in
position.

In the operation of the clutch, when the
spindle is pulled out against the stop, the
pulley is free to turn on the carrier journal
and when pushed in is gripped in a circular
vise and turns with the engine flywheel. The
load can be taken up as gradually as desired
by pushing in the handwheel slowly, and re-
leased at will by pulling it out.

Messrs. Patterson, Gottfried & Hunter,
Ltd., 150 Center street, New York City, are
the distributors of the “B. & C.” clutch, and
will be pleased to send prices with full par-
ticulars and a copy of their latest illustrated
catalogue on application.

mANcaM
Poscar, N.F.
‘B. & C.” Friction Clutch Pulley, Sectional View.
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TRADE PUBLICATIONS,.

“The Rambler Magazine” is the title of a
new monthly to be issued by Thos, B. Jeffery
& Co., Kenosha, Wis. '

The Winton Motor Carriage Co., Cleve-
land, O., have issued a very fine catalogue
showing their 1905 four-cylinder vertical
cars.

Pumping Machinery is the title of a 132-
page catalogue just issued by Henry R.
Worthing, of 114 Liberty street, New York
City.

The Hill Tool Company’s “Facts About
Tool Holders” is a small catalogue from the
Hill Tool Company, Anderson, Ind. It lists
tools for facing, boring, turning, etc.

For several years we have been using one
of the American Steel and Wire Co.’s desk
calendars, and have just received the 1905
pad. It is supplied with a suitable wire and
iron frame.

The Wm. Powell Co., Cincinnati, O.,
have just issued a very attractive souvenir
of their ‘“White Star” values, in the shape
of a watch charm. It will be sent free to
engineers on application.

The ‘Reliable” engines, 175 H. P. and up:
are built by the Reliable Machine Company.
Anderson, Ind., which company has recently
purchased ground and will erect a building
especially for their own use.

The Marion Motor Car Co., Indianapolis,
Ind., employ an air cooled four-cylinder mo-
tor in their cars, and a catalogue received
from them devotes considerable space to ex-
plaining the features of their motor.

A very complete and excellent line of au-
tomobile parts is shown in the 190§ cata-
logue just received from the J. H. Neustadt
Co., St. Louis, Mo. Everything necessary
for complete cars, and several styles of many
parts, are listed.

A recent automobile advertisement states
that a horsepower is the power required to
“lift 33,000 pounds one foot per hour.”
Printer’s Ink remarks that perhaps that is
the horsepower of the car in question.

The Lambert Gas and Gasoline Engine
Company, Anderson, Ind., have a well-
printed catalogue in two colors, showing the
“Lambert” engines. This company recently
moved into a new concrete factory built for
their special use.

The Perfection Magneto Company, An-
derson, Ind., send us a small folder describ-
ing the merits of their “Perfection” magneto
for ignition use. Among other specially at-
tractive features they mention interchange-
ability of parts, and the fact that they make
but one style of machine, claiming that this
one will do the work, and therefore several
types are unnecessary.

From the Stearns Gas Engine Works, Los
Angeles, Cal., we have received a catalogue
of Stearns engines. An illustration of the
engine in four colors occupies a prominent
position. The engines are of the hit and
miss type and are built in units from 2 to 20
H.P. Mr. Stearns has recently returned to
Los Angeles after an extended trip through
the East, purchasing new machine tools, etc.

The Besscmer Gas Engine Company,
Grove City, Pa., is one of the few com-
panies making a business of converting
steam into gas engires. The gas engine
cylinders and parts may be attached to any
steam engine having an overhanging cylin-
der. A new catalogue from this company
gives complete information relative to these
outfits, as well as the Bessemer gas engine.
which is built in units from 5§ H. P. up. En-
gines are built for electric light, ordinary
commercial and oil field service.
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INDUSTRIAL ITEMS.

A large gas engine is being installed at the
Upper Sandusky (O.) water works.

The Simpson Heater Co., Newark, O.,
will buy a 50 H.P. engine March 1st.

It is reported that Fairbanks, Morse &
Co. are bringing out suction gas producers.

F. L. Bane, Brecon, O., contemplates
buying a 2 H.P. gasoline engine for saw-
ing wood.

The Globe Iron Works Co. recently re-

moved from Minneapolis to Menomonie,
Wisconsin.

A Columbus gasoline engine was recent-
ly installed at the Russell & Baer coal mine,
Pomeroy, O.

The Lawrenceburg (Ind.) Granite &
Marble Works have: installed a pneumatic
plant for cutting tombstones. A gas en-
gine furnishes the power.

W. S. Sheppard, consulting expert on
power, has removed from 34 Ward street to
21 Lawrence street, Newark, N. J. Mr.
Sheppard is making special grades cf ¢ils for
gas engine and automobile uses.

Springfield Gas Co., Lancaster, O., has
recently installed an engine of 1,000 H.P. at
their pumping station near the mouth of
Clear Creek. A steam plant was the former
method of operation.

“Captain Tolman says he will be on hand
next spring with a new 16 H.P. gasoline en-
gine in his boat, and thinks he can make
more money than a big steamer can on the
Omro-Berlin route.”—Berlin (Wis.) Jour-
nal.

We have an inquiry from a gas engine
salesman who desires to hear from manu-
facturers of trucks on which to place gaso-
line engines for traction rigs. We shall be
pleased to hear from interested manufac-
turers.

The S. Obermayer Company, Cincinnati,
0., manufacturer foundry supplies and gaso-
line lubricants for gas engine cylinders, has
been awarded the highest award and gold
medal at the St. Louis Exposition, on plum-
bago, foundry facings and foundry supplies
of all kinds.

In a bunch of press clippings we recently
noticed mention of sales of gas or gasoline
engines for the following classes of services:
Printing press, circular saw, meat market,
ditching machine, pumping water, sausage
grinder, machine shop, hook and eye fac-
tory, repair shop, grain elevator, electric
generator, portable sawing outfit and boats.

The plant of the Jackson (Mich.) Engine
and Motor Co. is operated by a 15 H.P. gas
engine. It operates the entire plant, con-
sisting of seven lathes, five emery wheels,
two planers, a shaper, saw and wood lathe,
and also furnishes power for a 125-light
generator. The total cost for operation is
95 cents a day.

“No competition under the sun.” This
is the claim put forth in a circular received
from the Wooley Foundry and Machine
Works, Anderson, Ind., who state that theyv
are the only manufacturers of gas engines
who have adopted the automatic system of
governing. This company is also prepared
to furnish suction gas producers.

The Automatic Machine Co., of Bridge-
port, Conn., have recently installed one of
their 60 H.P. four-cycle three-cylinder en-
gines for Ockers & Co., of New Haven,
Conn. This is said to be one of the largest
and most complete outfits in the business.
The boat is 72 fet over all, 20 feet beam, §
feet draught, 35 net tons, 40 gross tons and
has a capacity of 2,500 bushels of oysters,
and recently caught 1,000 bushels in two and
one-half hours. It has an average speed of
ten miles per hour.
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We were somewhat delayed in getting
out the book. “Suction Gas,” by Mr.
Haenssgen, but we now have a stock of
them on hand, and orders can be filled on
receipt.

We have also exhausted the fourth
edition (sixth thousand) of Mr. Roberts’
“Gas Engine Handbook,” and have issued
the fifth edition, making the eighth thou-
sand. No changes have been found neces-
sary since the last edition, and the present
edition is identical with the last one.

The practice of indicating gas engines
is by no means as ccmmon as it should
be among engine users. The article in
another column on gas engine troubles
gives an instance of how trouble may be
located, or saved, by an indicator.

A ccntemporary calls attention to the
fact that modern agricultural machinery
has made farm work less laborious
than in the older days and ‘that
today the chores around the farm
constitute the drudgery rather than
the easier pcrtion of the work. Farm-
ers who have purchased gasoline engines
have found that not only was much of the
drudgery banished, but the engine made
possible conveniences not otherwise obtain-

farmer’s wife has water in her kitchen, runs
her churn with the engine, has firewood
sawed by the power of the engine, etc. The
farmer’s stock has plenty of water in dry
as well as wet seasons, and is supplied with
ground feed. In fact, the gasoline engine
is doing its share to lighten the labors of
the farm and add luxuries not heretofore
possible.

“The ingenious American who can make
the windmill a success for operating other
farm machinery, besides pumping, will have
secured his fortune,” says the United
States Consul at Windsor, Nova Scotia.
About the nearest that has been attained,
it seems to us, is the gasoline engine.

An English patentee claims advantages
from the use of a fan-like projection placed
on the end of the connecting rod and pro-
jecting from the piston pin toward the inner
end of the piston. The motion of the fan
creates a draft of air in the piston, cooling
same.

A correspondent in an English paper, in
commenting on the “specifics” recommended
for reducing London fogs, says: “The best
means of bringing about reduction are, of
course, the abolition of the factory chimney
by the adoption of motive power supplied by
gas,” etc. The gas engine is not only eco-
nomical, reliable and convenient, but also a
good smoke preventer.
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GAS ENGINE PUMPING PLANTS

When the earlier makes of gas engines
began to reach the state where they could
be depended upon with certainty, the first
stage of gas engine construction was over
with. The engine had then passed from
a condition of purely experimental value
to a stage of genuine commercial useful-
ness, for there are few places in which
power is used, where it is possible, or at
least practicable, to use for power an en-
gine which may stop at any time, or re-
fuse to start when required. To say
nothing of the labor lost, the delay in out-
put of a factory means a great loss if the
shop is shut down by reason of failure of
the engine to run when needed.

But when the engine could be counted
on with absolute certainty to start when
wanted and to run continuously when
started, the usefulness of the gas engine
advanced quite materially. This reliabili-
ty and certainty of meeting any require-
ments is particularly essential in certain
classes of work, as, for instance, in an
automobile. In some cases, failure to
fulfill these requirements means a terrific
loss of property, and possibly of human
lives. Such is the case in city pumping
plants, particularly when water is re-
quired for fire service. Possibly the fact
of there being such absolute need of cer-
tainty in the operation of the engine has
prevented to some extent the adoption of
gas engines for municipal water works
plants. However, these installations are
increasing in number and the satisfactory
service of the plants in operation adds
materially to the arguments that may be
presented in urging their adoption.

Aside from the saving in the cost of
fuel in most plants, which apply just the
same as in other gas engine installations
of any given size, there is a special saving
due to the intermittent manner in which

many municipal plants are required to be
run. For instance, in a small town in
Ohio, where such a plant is now being
installed, there is required for ordinary
uses but a small size engine. To provide
adequate service for fire protection, how-
ever, about a 35 or 40 H.P. will be in-
stalled, which will give ample capacity in
case of fire. This engine, however, in
ordinary circumstances, will keep the
town supplied with water by running the |
engine and pump but two days each
week. The remainder of the time the en-
gine need not operate, provided it is not
required for supplying water for fires. It
is quite evident that there will be consid-
erable saving effected by not being
obliged to keep the engine under way al!
the time, this saving accruing from saving
in the fuel as well as the time of the en- |
gineer, who may possibly be used on other |
work a portion of the week.

It may be said that a steam plant might |
be utilized with the same advantages, but
this is not the case for the reason that a
fire may break out at any time, when the
pumping plant would have to be called
into service. The gas engine outfit may
be started off at once, while a steam plant
would not be able to respond promptly
unless steam were kept up all of the time.

Of course, there are the other ad-
vantages which apply to all gas engine
plants, in that there is no hauling of coal
or ashes; cost of repairs, etc., should be
less; there is no lost fuel in starting up,
or in shutting down, etc.

Taking even the larger plants in which
gas producers may be used in conjunction
with the gas engines, the fact that the
manufacturers will guarantee and can
produce a horse-power per hour for each
pound of coal as against from three to five
pounds of coal for even well-equipped
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and well-handled steam plants, it is evi-
dent that the gas engine pumping station
is a very marked improvement
Philadelphia has a special high-pressure
gas-driven plant for fire protection, and
the reports from its tests have been very
flattering. In a large city such a plant

has the advantage (which does not always
apply to small towns) of occupying so
much less space than would be required
for the equivalent steam outfit, that the
saving in cost of ground for the gas en-
gine pumping plant is quite a material
amount.

SOME GAS ENGINE TROUBLES

An English correspondent of the Ameri-
can Machinist gives some interesting trou-
bles which he has encountered with gas en-
gines. He describes the trouble with a 30-
H. P. engine, with water getting into the
cylinder, as follows:

“The usual symptoms—refusing to start
and bursting tubes—were present. I diag-
nosed it as a leaky liner joint. The liner
was drawn and a new joint carefully made,
every precaution being taken. The facing
on the end of the liner and its seating in
the combustion chamber were scraped, a
new asbestos ring was inserted and the liner
pulled into place. Imagine my surprise on
starting up the engine to find that water was
still as much in evidence as ever. The boss
of the place (a printing office) was getting
sore, and I was wondering already what he
would have to say about the bill. There
was nothing to do but pull the jacket down
again and take out the liner. This time the
joint faces were skimmed in the lathe and I
felt pretty sure that they would hold this
time. After working all night so as to get
them started at 8 o’clock next morning, we
got the liner back into place and again
started up. Alas! the troubles were by no
means over, the water whistled down the air
valve spindle and out of the lubricator on
the top of the cylinder. It could not be the
liner, and the exhaust chamber was as dry
as a bone. The office had been standing a
day and a half and Mr, Printer was natural-
ly getting past holding. We were all pretty
well played out, too. The liner was not

cracked, the joints were tight, and yet water
in comparatively large quantities was get-
ting in. It looked as tho’ we must throw
the job up when some trivial circumstance,
now forgotten, directed our attention to the
air pipe.

“ ‘Get that foot plate up,’ the fitter said to
one of his mates, indicating the iron plate
covering the pit in which the air box stood.
‘Now get the top flange off.” The man took
the flange off, and to our astonishment dis-
covered that the air box was full of water.

" The mystery was, of course, solved—the en-

gine had been pumping water on every
charging stroke. A leak at some time or
gradual condensation had filled the air box,
which in this engine was sunk rather low.
It all looked so simple, but I have never met
with a similar case before nor since. When-
ever a man goes from our shop now to see
a gas engine with a water trouble the air .
box isn’t overlooked.”

“A set of slides off an old slide type en-
gine was sent us one day to be refaced,”
continues the writer. “The job was doue
by a skilled hand and returned. Two days
after a letter came saying the slides were
not properly done and would not hold and
that they were being returned to us to be
done over again. The letter concluded by
saying that of course we would have to bear
the expenses incurred by the second re-
facing. We replied, saying we could not
understand why the slides should be wrong,
as they had been done in a proper manner
and tested on a special test plate before be-
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ing sent out. The slides came to hand and
were found to be correct. We wrote back,
informing our clients of this and asking
them to try them again and look in other
directions for the trouble. Another letter
came, saying the slides were as bad as ever
and that we must send down to see to them.
We agreed on condition that they should
pay the bill if we proved the slides were
faced right. On examination our fitter dis-
covered that the lugs on the cylinder end
which kept the slide cover in position were
bearing against the cover and keeping it
away from the slide. This was caused by
the thinning of the slide by continual re-
facing, and a few rubs with a file put it
right.”

In another case: "I found the engine
stopped with the belt on the tight pulley.
After a lot of effort by as many men as we
could find room for on the flywheel, we got
the belt over on the loose pulley. The en-
gine was got off with a little trouble, but

as soon as we attempted to put the load on -

she started missing fire and in a minute or
two stopped. I examined the gas bag, tried
the valves up and down, tried the compres-
sion, and all appeared right. I was think-
ing about sending for the indicator when I
happened to inquire which wall the ex-
haust was taken. The attendant said
it went a long way to the back of
the building and up level with the
roof. I inquired if there was a si-
lencex. He said there was a box
on the end of the pipe, but he didn't
know anything about a silencer. The
vagueness of the answer made me suspect
that there was a silencer and from his ap-
parent ignorance of it that it had probably
not been cleaned since its installation. Up
to the roof we went, and sure enough there
was a silencer. ‘Fetch up a 34-inch spanner
and get that flange off and yell out when
vou have done it.” Leaving him with these
instructions, I went below and waited for
him to vell, which he shortly did. As I ex-

pected, the engine rattled off with the loa-l
immediately. That silencer gets cleaned
out once a year now.

“‘Go down to Mr. Bootmaker's and look
over his gas engine. He says she has sprung
a leak.” Jim goes again this time and pres-
ently reports that he has drawn the piston
and there certainly is a leak, but it doesn't
seem to come from either of the joints. As
the engine is a small one and the shop quite
handy, I tell him to arrange to get the cyl-
inder off and bring it home at shutting-oft
time tonight. On examination it looked as
tho’ Jim’s version was right. The liner and
exhaust joints both appeared tight. Was
there a crack? Before taking the liner out
we decided to put the force pump on to see
if we could detect the spot the water came
from. We filled up the jacket, blanked up
the bottom water connection and stuck the
pump on the top one. A few strokes en-
lightened us. The water was coming from
the indicator hole. We could only conclude
that the boss through which the indicator
hole traveled from the outer shell of the
jacket to the combustion chamber was crack-
ed in the water space. We plugged up the
hole on the inside and stopped the leak. If a
stranger ever comes to indicate that engine
there will be trouble.

“Another hot-bearing difficulty which we
traced to an unusual cause was experienced
with a large single-cylinder engine giving
120 B.H.P. The engine was some years
old when the bearings on the big end of the
connecting rod started to run hot. "The
mechanic employed on the establishment
had exhausted his ingenuity and given it
as his opinion that new bearings were want-
ed. We were rung up to give a figure for
this and as a result inspected the faulty
brasses. They were a heavy, well-made set
(the journal was 8 inches diameter), they
were not worn or damaged in any way and
we could assign no reason for their failure.
As it appeared to us to be folly to make
new brasses when no defect could be dis-
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covered in the old ones, we suggested that
we make an examination of the engine. The
brasses were scraped and the journal
smoothed down and a red lead fit obtained.
The lubricator was seen to and the engine
started on castor oil. All went well for a
while, but as soon as the load was put on
trouble began. We went over this routine
of refitting the brasses several times, as we
found that when heated they had a tendency
to close on the journal. To obviate this we
shaped the edges of the brasses so that they
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should bear on the outsides and thus any
tendency to expand would cause them to
open instead of close. Still the heating con-
tinued and at last we decided, as a means
of calculating the pressure on the bearing,
to indicate the engine. This decision saved
us, for the indicator at once discovered an
abnormally high initial pressure, due to pre-
ignition, which was eventually traced to a
faulty igniter. This was corrected and the
bearing gradually cooled down, and has
since given no further trouble.”

GAS FOR

POWER.

At a recent meeting in Glasgow of the
Scottish Junior Gas Association, the Presi-
dent made the folowing remarks relative to
power production :

The importance of the gas industry in
affording an economical means of utilizing
coal can not be urged too insistently in the
present extravagent age. The rate at which
our stock of coal is now being diminished is
220 million tons per annum, and is increas-
ing. Many and differing computations have
been made regarding the life of the coal-
fields : but no doubt at all exists that a time
will eventually come when these will be ex-
hausted. That the welfare of the nation is
closely bound up with the future of the coal-
fields must be evident to all; for from this
mineral is derived the energy, whether it be
applied by steam, gas or electricity, which
drives mills, propels ships, locomotives, and
tram cars, lights and heats cities, and does
the one thousand and one things which make
life as we know it possible. Other sources
of power in nature exist, such as water falls,
winds, etc.; but none other is of so much
practical importance—at least, in this coun-
try, although other lands, notably the Unit-
ed States of America and Switzerland, are
more favorably situated with regard to
water power.

Energy is obtained from coal chiefly by

means of the steam engine, the gas engine
with coal gas, or the gas engine with pro-
ducer gas. The steam engine, considered as
3 heat engine, is most uneconomical. Prob-
ably the average thermal efficiency of all
steam driven plants in operation will not
exceed 4 per cent. Of course, this figure is
greatly exceeded in well-equipped central
stations, such as those for the supply of elec-
tricity. Such stations will probably convert
about 8 per cent of the heat of the coal into
electric energy at the switch board, and that
is all. There are no residuals of any kind;
the remainder is lost—part having gone
down the exhaust pipe, and part up the
chimney to pollute the atmosphere. In the
case of an electricity supply company, prob-
ably not more than about 7 per cent of the
energy of the coal will be delivered as cur-
rent to the consumer.

How different is the result where energy
is obtained from coal by either of the other
methods. In the manufacture of coal gas,
about 20 per cent of the heat of the coal may
be obtained as gas, about 47 per cent as coke,
and, in addition, the crude residual products
obtained have a value according to market
fluctuations. Indeed, carbonization in closed
chambers, such as gas retorts or coke ovens,
with recovery of bye products, is a most
economical process. The gas may be dis-
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tributed in. mains with very small loss; and
if it be used for power purposes in a gas en-
gine, 25 per cent of its heat may be convert-
ed into useful work.

With the gas producer, about 80 per cent
of the heat of the coal may be converted into
a combustible gas, and 25 per cent of this
may be converted into brake horsepower in
a gas engine. There are no bye products
which may be recovered except sulphate of
ammonia .

It will thus be seen that, so far as economy
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in fuel is concerned, the steam driven plant
is quite outclassed. In evidence given be-
fore the Royal Commiission on Coal Sup-
plies, Mr. Beilby estimates that if the aver-
age steam cngine were entirely superseded.
the 52 million tons of coal used annually for
power purposes would be reduced to 11 mil-
lion tons. From this it will be seen that.
considered solely from the point of view of
national economy in coal, the gas industry
deserves well of the community by afford-
ing an economical means of utilizing coal.

ELECTRIC

IGNITION APPLIED TO
INTERNAL COMBUSTION MOTORS

On December 5, 1904, Sir Oliver Lodge,
of Birmingham Uhniversity, delivered a lec-
ture on “Ignition as Applied to Interna!
Combustion Engines” before the Autoro-
bile and Cycle Engineers’ Institute, in which
he said that from the point of view of com-
bustion a gaseous mixture, instead of a kind
of spray, was the best and most rapid.

To achieve ignition the combustible mix-
ture had first to be raised to a certain tem-
perature, a critical temperature locally, and
if it ever fell below that the flame expired.
Ignition meant the raising of a small part of
the mixture to such a temperature that com-
bustion took place, and the remainder of the
gas ignited by spreading. The necessary
condition of this spreading was that other
molecules susceptible of combustion should
be within range of those previously fired,
thercfore it was necessary for the spread-
ing of combustion that other molecules
should be within such range, for there was
a certain point beyond which ignition could
not be spread. But supposing that between
the combustible molecules there were inert
ones, then of course the combustion would
not spread unless some means were taken
of bringing each combustible molecule
within the sphere of influence of another.
What would bring them into such sphere of
influence ? First of all, having more of them

in proportion to .the nitrogen and other
materials, and subséquently bringing active
molecules into closer companionship by
compression. Rarefaction prevented igni-
tion from spreading and prevented explo-
sion, but concentration and compression as-
sisted 4 TRut as the atoms were not station-
ary, but New about, the disturbance if it
lasted an appreciable time, would assist
combustion, because the chances were that
one or other of the combustible molecuaies
would come within range of each other, and
would be caught by the ignition and would
spread it. As the molecules moved faster
the higher the temperature, therefore tem-
perature assisted combustion and explosion.
Different gases possessed different rates of
motion. TFor instance, atoms of hydrogen
moved about four times as fast as the mole-
cules of oxygen, so that any excess of hy-
drogen would assist combustion. It would
be thought the exact chemical mixture
would be the best for combustion, but this
had been found not to be so, as the hydro-
gen being the lighter body, its atoms moved
faster, and therefore the excess of that gas
was preferable. Now the effect of diluting
the mixture was just the same as rarefac-
tion. He did not know if they knew of
Dalton’s law, namely, that every gas had a
vacuum to enter, and that every one occu-
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pied a space independent of the other; the
one knowing nothing about the other as
far as static distribution was concerned, so
that the extra gas might mix with the com-
bination as water mixed with sand, without
disturbing the sand. So it was with gases;
each kept the same distribution as before,
as their molecules had different rates of mo-
tion, the lightest moving fastest, and the
predominance of the lighter constituents
favoring the spread of combustion. It might
be asked if the presence of these foreign
bodies made any difference in combustion.
In some cases it did. Perhaps it made a
difference to the sphere of influence. Dilu-
tion with other gases might have a retard-
ing influence upon the combustion. It might
possibly bring about a slowness of combus-
tion. They might ask why some explosions
were more violent than others, and why
some were weaker? In the weaker explo-
sion the combustible molecules probably
went off on the meandering path spreading
their combustion, and therefore_the explo-
sion would be slow, but with mixtures that
were richer the molecules would be closer
and more rapid explosion would ensue. If
an increased rate of combustion was wanted
with the poor mixture then they must com-
press it, and ignite it in several places. He
then demonstrated by means of a Bunsen
burner (the glass tube or burner conveying
the combustible mixture being of consider-
able length) how the rate of combustion in
a combustible mixture can be observed. The
question whether it was better to ignite gas
near the piston or near the base of the cyl-
inder was sometimes put, and was a very
proper question to put. It would be sug-
gested that as one of the walls was running
away, so to speak, and the ignition took
place at or near the piston, the latter had
time to move off, whilst that portion of the
mixture farthest from it was in the act of
being fired. He demonstrated his meaning
by the analogy of a shell in a gun, thereby
suggesting that ignition close to the piston
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was the better, because the initial impulse
would be given to it more quickly, and the
combustion would not have to follow up the
piston as it otherwise would have to do if
the ignition took place in the crown of the
combustion chamber.

In a slow-speed engine, a slow burning
mixture might be used with advantage, be-
cause a more lasting blow, more of a push,
was obtained. The walls of the gas engine
were cold, and therefore they put out a flame
in contact with them, hence you were bound
to have a certain amount of combustible
material unburnt. If only the walls of the
cylinder were red hot better combustion
would be obtained. It seemed absurd to
work with the walls of a cylinder red hot,
but he wondered if a century hence engi-
neers would be satisfied with water-jacket-
ing. He did not think water-jacketing was
right, because it lowered the temperature at
a place where it was wanted hot. If only
you could let the air and gas into a hot
vessel it would certainly be more econom-
ical. It did not seem beyond the province
of invention to achieve that result. The
only way that he saw hot material could
be used was by some arrangement of a tur-
bine, the Pelton wheel, which might be red
hot. A gas engine on that plan might work.
It might not be the most efficient way, and
he did not pretend to solve the problem;
he only said he never looked at this water-
jacketing as the final solution. He thought
better might be done.

He aemonstrated his meaning with re-
gard to the effect of hot and cold jackets
upon combustion by passing a lighted taper
between the cold coils of a small tube.
While the tube remained cold the lighted
end of the taper was extinguished, but so
soon as the coil had been heated to a red
heat the taper was kept alight when placed
between them, thus showing how the com-
bustion would be aided by the hot walls of
a cylinder. In the ignition of explosive
charges much advance had been made
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The gun of today was not very different
—in barrel, shot, shell, bullet or powder—
from what it was centuries ago; but what
was different was the mode of ignition.
These arrangements had been altered, and
these were the respect in which the modern
rifle differed from the ancient gun. So it
had been the case of the internal-combustion
engine.

In referring to the various methods which
had been employed in ignition, the speaker
said that the tube method had the advan-
tage of not opening to the air at all. If air
were compressed sufficiently it became red
hot, and if oil were injected into the hot air
it would ignite it. A little spray injected
into a highly compressed air was all that
was wanted for its ignition, and this experi-
ment was easily shown in a physical labora-
tory. Electric ignition might be regarded
as almost a natural method of setting up
combustion, because what was combustion
after all?> It was only electrical action. The
force of chemical activity was electrical at-
traction at close quarters—an electrical at-
traction between molecules. What they
worked at in a laboratory was visible chem-
ical action at a distance. So combustion
was an electrical process.

Self-induction was not by any means
thoroughly understood. It might really be
called electric inertia. It used not to be
known that electricity possessed any inertia,
but it did. and to start an electrical current
was very much like starting a barge on a
canal, taking a little time to get up speed.
When the electric current was steady it was
because the propelling force and the resist-
ance were equal, and so the electricity was

moving by reason of its own inertia obeying
the first law of motion.

The inertia of a circuit depended upon,
and was proportionate to, the amount of
magnetism. They would have a lot of in-
ertia with a good current, and the best way
of stopping it, if required, would be to take
a little time over it and use a little gentle
force. Put an obstacle in the way and
the obstacle would get smashed. There
were many ways of stopping a current with
inertia. One was to put a film of air into
the path. If a film of air were put into the
current it would be smashed by the inertia
of the current trying to get through it.
That was called self-induction. The more
suddenly one put a film of non-conducting
air in the way the more violent would the
spark be. He saw in a journal that there
was being brought out a cam with a spring
which released suddenly, in the case of
weight contact; this might possibly be a
good plan,

The speaker introduced his own improved
method of ignition, which differs from the
present high tension system by coil, in that
instead of the high tension current from the
coil being taken direct to the plugs it is
taken to IL.eyden jars, and the tertiary in-
duced current from the outer coats alone
being conducted to the plugs. The Leyden
jar, or condenser, acts in a way analogous
to a spring and stores up the current grad-
ually, and throws it out again with violence.
As a result of this system plugs were shown
sparking in oil and in water, and generally
reversing the normal ideas which at present
prevail as to their treatment when fitted in
the usual gasoline n:otor.

BOOK REVIEW,

Dry Batteries—By a dry battery expert.
59 pp-. 5%X7%, paper. Price 25 cents.

This book gives detailed instructions for
the manufacture of dry cells of any shape
and size, especially adapted for automobile,

launch and gas engine work. It is written
“by a dry battery expert,” who is said 10
have made every kind of cell, and Norman
H. Schneider (H. S. Norrie) has furnished
additional notes and 30 original illustrations.
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CORRESPONDENCE

Editor The Gas Engine:

We have been doing some wood saw-
ing that beats anything we have heard of
«in that line, and think it might be of in-
terest to your readers to know what can
be done with a gasoline engine of small
power.

If any of your readers have beaten this
record, we would like to hear of it, not
that we wish to challenge them to a wood-
sawing contest, but because we would
like to know what others are doing in our
lines of work.

Our rig is a 6 H.P. engine with a 36-
inch saw mounted on a truck. We use a
magneto with governing pulley for ignit-
ing, and with this we start without a bat-
tery. We keep an eight-cell dry battery
at home for emergencies, but rarely have
use for it. _

We use a small water tank and about
ten to fifteen gallons of water with a
small circulating pump for cooling the en-
gine. We can run all day without chang-
ing the water, and in cold weather we
drain it all out at night, and avoid all
trouble of freezing, and have only four to
six pails of water to put in in the morning.

During the winter of 1902-'03 we used
a 4 H.P. engine with a 36-inch saw, but
in 1903 we sold that rig and bought a 6
H.P. engine and 36-inch saw.

In the winter of 1902-’03 with the 4
H.P. engine and 36-inch saw, on the farm
of Mr. John Garland, Coal Valley, Ill., we
sawed inside of four hours, a pile of pole
wood which measured an equivalent to 32
feet long and 5 feet high. The length of
the poles running from 10 to 18 feet, and
up to 15 inches in diameter. This was all
cut in 16-inch lengths.

During the winter of 1903-'04, with our
6 H.P. engine and 36-inch saw, on the
farm of Mr. Peter Leaf, Coal Valley, Ill.,,
we sawed in six and one-half hours forty

cords of pole wood, 128 cubic feet to the
cord, all cut in 16-inch lengths. In this
job the poles were in three piles, so we
had to move twice.

During the same winter with the same
rig, on the farm of Mr. Wm. Brown, Coay
Valley, Ill., we sawed in five hours fifteen
cords of cordwood in 16-inch- lengths and
sixteen loads of pole wood in 16-inch
lengths. We did not get the measure-

.ment of the pole wood, but there must

have been at least fourteen cords.

Two of us go with the rig and change
oft feeding every fifteen minutes. We
use from five to six gallons of gasoline a
day.

With the same engine we also run a
two-roll Cyclone shredder, with blower
attachment, to its full capacity with ease.
Also a hay press, baling sixty bales of hay
per hour, which is not load enough to in-
terest the engine at all.

Should any of your readers wish to
satisfy themselves as to these records, let
them write to the men for whom we did
the work.

It is a mistake to think it necessary to
have an 8 or 10 H.P. engine with which
to saw wood. We have no trouble at all
in starting our engine in the coldest
weather.

During the fall of 1904 we had a job of
building a stone arch over a small stream
near us. We used our well-drilling ma-
chine and the 6 H.P. engine as a hoist,
and rigged up a derrick with a couple of
strong poles and some rope. We could
easily handle and put in place stone
blocks 2 feet by 2 feet by 5 feet.

We also own a steam portable engine,
but our light gasoline rig-beats that all to
death. OQur engine weighs but 1,040
pounds, making it extremely handy for all
kinds of work. Yours very truly,

Orion, 111 Nicely & Jones.
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WINDMILLS

AND GAS

ENGINES

The Bureau of Statistics, Department of
Commerce and Labor, has issued a special
consular report relative to windmills in
foreign countries. While intended to cover
more particularly the possibilities in the use
of American-made windmills, several of the
consuls indicate that the gas engine is es-
tablished in their districts. U. S. Consul
Wallace, at Crefeld, Germany, says that
windmills are in use in his district and that
the only dissatisfaction he heard expressed
by the owners or operators of these wind-
mills was because of the uncertainty of the
wind, and to remedy this defect a few of
the mills were being provided with small
engines of 25 or 30 H.P., for use in times
of extended calms, which last sometimes
over a period of two weeks, in which there
will not be sufficient wind to furnish the
necessary power to operate the machinery.

He adds that a small gasoline engine
would fit the wants and conditions of the
little mills for occasional use during calms.

They could be attached at so little cost and
the addition would be of so much advan-
tage that sales of such engines should be
readily made. '

The consul at Mannheim, Germany,
states that a 2-H.P. gasoline engine has been
installed in his district to keep the windmiil
going during calm weather.

Oil, gas and gasoline engines are men-
tioned as being in use in the Transvaal col-
ony; Ciudad Juarez, Mexico; Kingston,
Jamaica ; Marseilles, France; Bergen, Nor-
way; Lisbon, Portugal, and Barcelona,
Spain.

At Melbourne,Victoria, the consul states
that oil engine pumping plants are being
used invariably on the large cattle ranches.
orchards, etc. In Syria windmills have been
tried, but petroleum engines have given bet-
ter satisfaction. The consul at Winnipeg,
Manitoba, states that in the wheat-growing
section gasoline engines will probably grow
in favor.

SOME SUGGESTON
USs

S
ER

TO SPARK PLUG
S

The R. E. Hardy Co., 225 West Broad-
way, New York City, have issued a folder
giving suggestions to spark plug users,
from which we quote the following:

In all forms of gasoline internal combus-
tion engines employing jump spark ignition,
the most difficult and severe duty falls upon
the spark plug, which must resist three
hundred and fifty pounds pressure per
square inch, must stand a high temperature
(it is exposed to flame under pressure at a
temperature of 3,000 deg.) and in addition
it must perfectly insulate a high pressure
electric current of from 10,000 to 25,000
volts. It is exposed to deposits of carbon
which tend to allow the spark to escape by

providing a path for it to go where the com-
bustible gas cannot get to it. Thus causing
misfires or total stoppage of motor. The
spark plug is thus seen to be the most im-
portant part of the machine, and also the
part which most needs to be thoroughly un-
derstood and carefully handled.

In case of failure to ignite at all, the first
thing to inspect is your coil, see that vibra-
tor works when circuit is on, next remove
wire from top of plug, hold it }4 inch from
metal parts and observe if spark will jump
the gap. It must be capable of jumping at
least six times the space of gap between
spark points inside, as the resistance of hot
gas under pressure is much greater than
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frec air. 1f spark is weak a new battery
or coil is required ; but if this cannot be sup-
plied at once a plug having shorter spark
gap may be made to work, or the one in
hand may have gap shortened by turning
bolt inside of porcelain (first removing cap
and loosening nut) till best position is found.
The best distance for most circumstances is
1-32 inch, but with weak battery better re-
sults may be secured by a shorter gap. While
with strong spark capable of jumping
greater resistance a more certain ignition is
secured by having a somewhat wider gap;
it all depends on the power of coil and bat-
tery what width is best, and you should
never make changes unless sure that you
have extra plugs with you, or are certain

that you know what the result will be. If the
spark is good the plug should next be re-
moved and inspected for carbon deposit, or
cracks in insulation. Carbon deposit will
not take place unless you are feeding too
much oil, or burning more gasoline than
can be completely consumed. If carbonized
the deposit may be washed out with gasoline
or kerosene and a small sliver of wood. If
tube is cracked or broken a new one must
be inserted. If sparking end of plug ap-
pears all right the next thing is to remove
nuts and cap from top of plug, and see if it
is wet or coated with carbon inside. If wet
it must be wiped dry and replaced; if black
it must be cleared and a new packing in-
serted.

TWO

IGNITION TIMERS

“Two Leading American Products” is
the title of a circular received from C. L.
Altemus & Co., The Bourse, Philadel-
phia, Pa. The front page contains a half-
tone of “The American Girl,” and also of
the “Altemus Timer,” the products re-
ferred to by the title. This timer does
away with more than one coil in multi-
cylinder engines, saves trouble from pos-
sible defective wiring of many coils. It
occupies a space of but 3 by 234 inches.

This device consists of a polished, hard
rubber case with removable glass front,

The Altemus Distributor

with full one-inch bearings, lubricated by
means of a compression grease cup. It
contains a bronze disc, from which extend
the primary contacts of tool steel.
Throughout one revolution these points
pass over and connect with a push pin set
in the rubber casing, and wired direct to
one of the primary posts of the coil. In
this manner the primary circuit is opened
and closed. Fastened to the primary disc
is another disc of hard rubber, from which
extends a core, having on its periphery a
brass ring, against which is a brush con-
nected to the secondary current. Project-
ing radially from this ring is another
small arm, which passes over the heads
of the plug terminals set equi-distant
apart in the rubber casing. Since this
arm does not touch either the terminal
heads or the rubber casing, there is no
wear whatever on arm or contact points.

The commutator is geared to the main
shaft of a two-cycle engine or fastened to
the cam shaft of a four-cycle engine, by
means of which the primary and sec-
ondary discs above described are rotated.
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The primary contact is so placed that
it will engage just about when it is de-
sired that a spark shall be produced in any
particular cylinder, the secondary arm be-
ing already in position to distribute the

The Bowles Timer.

high tension current to the proper plug
terminal. It will, therefore, be seen that
the circuit of a primary winding of an in-
duction coil is completed after the com-
pletion of the circuit of the secondary
winding of said coil, so that a spark is
caused to pass between the terminals in
the desired cylinder at any predctermined
time.

By means of a lever the spark may be
advanced or retarded in all cylinders
simultaneously.

The “Bowles” primary timer is also a
product of this ccmpany, which is made
for engines with from one to ‘four cvlin-
ders. The contact points in this timer are
hardened steel with quick snap away, but
no hammer blow, each point having spe-
cial spiral push spring.

THE GOODSON

IGNITION

SYSTEM

The Goodson igniter is an electric gener-
ator of the magneto type, provided with a
spring impelling device, connected to a
crank on the armature whereby the arma-
ture is made to rotate within the magnetic
field for a portion of a revolution at a speed
which is entirely independent of the speed
of the engine, and which is sufficient to gen-
erate the required current to produce a good
spark. The igniter is connected directly ta
the engine shaft by a sprocket wheel, and
is so arranged that as the shaft turns it puts

" elling device under tension,
1 with reference to the posi-
:on that the spring impelling
ed into action at the proper
le armature a quick impulse
the spark. It is so construct-
1ig base that the time of the
varied at will, while the en-

1.
eatures of this system is the
k plug. It consists of an or-
agnet in combination with a

pair of electrodes, inserted in a cast iron
body, which is screwed directly into the cyl-
inder head or ignition chamber of the en-
gine. When the impulse of electricity en-
ergizes the electro magnet, the armature is
attracted and brought rapidly against the

cores of the magnet. This causes the mov-
able electrode to separate from the station-
ary one, thus breaking the circuit and pro-
ducing a spark. A little spring attached to
the armature closes the electrodes, when it
is ready for another impulse of current.
Rust, carbenized matter or oil have no
effect whatever on the points. When ail
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three conditions are encountered, an
equally good spark is obtained. as with
clean points. A metal cap fitted over the
the plug protects the magnets, etc., from
dirt, oil, moisture or accidental striking.

The Goodson ignition system is guaran-
teed to produce a sufficient spark to start
a gas or gasoline engine without the use
of batteries or spark coil. The usual

guarantee against defective parts is also
made.

The manufacturers of the system are
the Goodson Electric Ignition Co., Provi-
dence, R. 1., who state that the Fairbanks
Co., of New York City, and the Ruggles
Machine Co., of Poultney, Vt., have
adopted the system as the standard equip-
ment for engines made by them.’

GASOLINE AND WATER

SEPARATOR

It is a well-known fact that all gasoline
has more or less water in it. This may
come from the process of manufacture,
transportation, snow or rain, and some-
times it gets in through the elasticity of
the retailer’s conscience, but, however it
may get there, it is a great source of an-
noyance and responsible for no little pro-
fanity.

As may be easily observed, gasoline
floats on water by reason of the difference
in specific gravity, and in settling to the
bottom of a tank, often forms a cake of ice
during a cold night, or settling to the
lowest point of the piping it has been
known to freeze and burst the supply
pipe. It can also be easily shown that the
presence of even a small percentage of
water in the gasoline interferes decidedly
with the working of the engine, when this
water is fed through the same valve or
carbureter as the gasoline, and often
causes serious delays from stoppages with-
out an apparent cause, and a positive re-
fusal to start again.

This trcuble makes itself felt just as the
supply tank is nearly empty, and often
you will hear the operator say that his
gasoline was no good, and he had to
throw it away and get new, while the true
cause of his trouble was the water mixed
with the gasoline, and his engine is built
to run on the latter, rather than on the
former. It is true that water may be fed
into the intake pipe of a gasoline engine,

between the mixing valve and the cylin-
der, if fed in small and regular quantities,
forming a ready means of internal cool-
ing, and resulting, some claim, in im-
proved economy of gasacline, but this is a
very different matter from feeding the
gasoline to the engine mixed with water,
since the succession of even a few drops
of water passing through the mixing
valve will result in the loss of impulses,
and so weaken the engine that a stoppage
is the result.

Heretofore there has been nothing to
overcome this difficulty, short of drawing
off the greater part of the barrel of gaso-
line from the top and throwing away of
remainder at no little loss. The Eureka
separator, which was especially designed
to overcome this trouble, has proved
during six months’ practical test to be
fully equal to doing the work intended,
and the manufacturers now feel confident
in offering it to the trade as the best and
only separator that will take the water
out of gasoline, so that it can be drained
off by the means provided. It is an ex-
tremely simple device, light and small,
and has no moving parts, except the drain
cock. The supply pipe from tank is con-
nected at the bottom of the separator,
while the delivery pipe leading to the en-
gine is ccnected at the top, there-
by permitting the flow of gasoline,
the passageway leading to this pipe ex-
tends far enough below the level of the
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gasoline to provide an air or vapor
cushion in the chamber above the level of
the gasoline, resulting in a uniform pres-
sure of the oil at the needle valve or car-
bureter, greatly improving its working.
The arrangement of the lower part
does not permit the incoming gasoline to
stir up or agitate the separated water,

which lies quietly in a pocket by itself.
The separating material is placed in the
center of the device, which can be easily
taken apart for examination if necessary.
These separators are made in three sizes,
and can be had of the leading supply deal-
ers or direct from the Eureka Separator
Co., of Rockford, Il

ELECTRIC LIGHT OUTFITS

Through the misplacing of linotype
lines in the article on page 11 of our Janu-
ary issue, several paragraphs appeared
rather mixed. The outfits, consisting of
engine, generator and necessary acces-
sories, furnished by the Richardson En-
gineering Co., of Hartford, Conn., are
supplied with a suitable storage battery.
In the marine type the elements are as-
sembled in rubber jars, which are pro-
vided with tight-fitting covers to prevent
spilling of the acids.

The stationary battery outfit is not
sealed, as this is unnecessary. A third
type is the 40 ampere hour stationary
battery, which consists of but two plates
to each cell, a positive plate of one cell
being joined to the negative plate of the
next with solid straps, doing away with
all bolt connections.

The storage battery is a very desirable
element of a small isolated electric light
plant. Obviously it will often be undesir-
able, if not impossible, to keep an engine
and dynamo in constant operation ready
to supply current at such times through-
out the 24 hours when light may be re-
quired. Such a proceeding would neces-
sitate duplicate machinery and a double
shift of labor, an expense not warranted
by the results. The ability to make the
plant furnish light at any time during the
24 hours is, however, readily attained by
the addition of an accumulator, or storage
battery to the outfit. Take for example
the No. 3 outfit. This plant will furnish

current for 20-16 c. p. lamps, but even 1f
the house be wired for this number, it is
not likely that over six lamps will be
burning at one time. The cost of operat-
ing the plant, however, is nearly as great
under the conditions as it would be if the
full number of lights were burning. In
other words, a capacity equal to 14 lights
may be stored in the battery with but lit-
tle additional cost. With a battery of
proper capacity, the engine may be
operated at the most convenient period in
the 24 hours, irrespective of whether this
period occurs when the lights are wanted
or not. Often times where the demand
for light is small, as in summer, when the
days are long, the engine will very likely
not be required to operate more than once
a week. It follows, of course, that if on
some special occasion it is desirable to
have burning more lights than the dyna-
mo and engine can furnish, the battery
acts as an enlarger of the plant, since it
can be filled earlier in the day, and helps
the dynamo carry the load when neces-
sary. The battery may be connected to
the lighting system all the time, so that
if late at night one or two lights are re-
quired for emergency, it will not be neces-
sary to resort to the old kerosene lamp.

In addition to furnishing outfits for
small lighting plants, the manufacturers
state that they are able to furnish plants
up to 1,500 light capacity. These may be
furnished with or without the storage
battery feature.



THE GAS ENGINE. 49

ANSWERS

TO

INQUIRIES

It is our purpose to answer in this column in-
quiries of general interest which relate to the gas
engine or its accessories. The questions will be
answered in these columns only, and we reserve
the privilege of refusing to answer any question
which is not, in our judgment, of interest to the
subscribers of THE GAs ENGINE.

All matter intended for this department should
be zddressed to The Editor of THE GAS ENGINE,
Blymyer Building, Cincinnati, Ohio. The name
and address of the sender must accompany the
inquiry in all cases as evidence of good faith.
The initials only of the sender will be published,
together with the postoffice and state.

Write on one side of the paper only, and make
all sketches and drawings on a separate sheet.
Mark each sheet with the name and the address
of the sender.

(a) At what temperature F. may kero-
sene be converted into gas and used in
place of gasoline? (b) In a two-cylinder
gas engine, how should the cranks be lo-
cated for best results?

C. W. T,, Chicago, IlL

(a) Kerosene vaporizes at from 300 to
575 deg. F. It is not, however, necessary
to bring the kerosene up to this tempera-
ture for use in the engine. After an en-
gine has got hot by starting on gaso-
line it will usually run successfully on
kerosene, and even some of the other dis-
tillates. Ordinarily kerosene engines
draw in the air from around the exhaust
pipe or air shaft surrounded by hot water
from the engine. (b) In a four-cycle en-
gine the cranks should be both on the
same side of the crank shaft. In the two-
cycle engine at 180 deg.

As I am a subscriber of your magazine,
I am taking the liberty to write you for
some information in regard to concrete
foundations for gas engines from 100
H.P. Please give me the proportions of
Portland cement, sand and broken stone,
and also what effect freezing weather
would have on the concrete, and also state

what effect salt wculd have if it is used in
the mixing of the concrete.
J. H. E, Ridgway, Pa.

The usual proportions for Portland ce-
ment are to one of the cement, two of
ground sharp sand and five parts of gravel
or broken stone. Concrete must not be
laid without salt in freezing weather.
Salt is used a great deal in laying of con-
crete in winter to the amount of about
§% of the water used, however, it is not
best to use salt if it can be avoided, as it
does not in any way strengthen the con-
crete and its hygroscopic action tends to
keep the foundation damp in wet weather.,

On page 125 of your “Gas Engine

Handbook” formula (6) reads
380
R=-mar

This, I presume, could not be used for
automobile engines. For example, let
H—6, then R becomes 268, which would
be entirely too small for an automobile

Can you tell me what constants might
be used for automobile engines instead
of 380 and .21?

A. W, L, West Duluth, Minn.

Instead of using this formula it is best
to take the speed of the piston at 800 feet
per minute. The piston speed being
twice the stroke in inches multiplied by
the r.p.m., and divided by 12.

(a) I am designing a two-cylinder ver-
tical gas engine to develop 100 H.P., what
should be the bore, stroke, revolutions, di-
ameter of crank shaft, length of main
bearings, and weight and diameter of fly-
wheel? (b) In case a third cylinder
were added, making engine 150 H.P.,
what then should diameter of crank shaft
be, and what changes should be made in
flywheel? (c) What changes in these de-
tails are necessary when engine is used
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on producer gas? (d) What advantage in

an engine of this size has a small bore and

long stroke over an equal bore and stroke?
W. E. M., Elizabeth, N. ]J.

(a) We should recomend 14%-inch by
18-inch at 235 r. p. m., crank shaft 54-
inch diameter, main bearings 10}%-inch
long, diameter of flywheel 72-inch, weight
of rim 1,775 pounds for electric light
work. (b) The same diameter of crank
shaft holds i this case. The flywheel
may be one-third lighter. (c) This bore
and stroke will give about three-fourths
as much on producer gas as on natural
gas or gasoline. As the flywheel is pro-
portioned to the indicated H.P. this could
be made smaller in proportion, also on ac-
count of the smaller initial and mean ef-
fective pressure the crank shaft and
bearings need not be so large. Theoreti-
cally the best efficiency is given when the
stroke is 114 times the bore.

(a) We have a 64-inch by g-inch four-
cycle engine running at 250 r. p. m. which
the makers claimed to be § H.P., but from
which we can get only 15 amperes with a
dynamo whose fields take one ampere,
from which we figure the engine develops
only 215 H.P. (b) Please state what
should be the diameter of each valve and
also their lift? (c) What should be the
- dimensions of the compression space?

What would be the result if we
bolted ‘a plate Yi-inch thick orn the back
of the piston? Would it endanger the
crank shaft by reason of increased com-
pression and greater velocity ?

A. M. H,, Erie, Pa.

(a) Not knowing the voltage which is
given off by your dvnamo we can not tell
you whether your figures are right or not,
but it must be remembered that the cf-
ficiency of a small dynamo is very low
indeed. quite often being but 30%. In
this case yvour engine would be develop-
ing the full power claimed for it, but it
H.P. on

will not give much over 3',

natural gas, and is doing fairly well if it
gives 5 H.P. (b) According to your
figures the valves should be 1 11-16-inch
diameter for the inlet and 17¢-inch di-
ameter for the exhaust. The valve lift
should be 14 the diameter. (c) The com-
pression space should contain 9o cubic
inches, but not knowing the exact shape
of your cylinder from the sketch sub-
mitted nor the volume of the valve cham-
ber we can not tell you just exactly what
the length should be. (d) Bolting on 2
Vs-inch plate would increase the initial
pressure, and unless your crank shaft is
unusually strong it may twist it or break
your connecting rod. We think the best
way for you to tell what your engine is
doing is to make a brake test with a prony
brake. If it does not develop 5 H.P.
there is a deficiency somewhere.

Please give the size of ports in a two-
cycle 5x 5 in. Also the compression space
necessary to get the best results. Is it pos-
sible to run a two-cycle engine 1,200
r.p.m. without a skip or miss?

For a high-speed engine the inlet and
exhaust port should each be 2%5g-inch
around the cylinder and the exhaust port
should measure 15-16-inch in the direc-
tion of the stroke and the inlet port 3g-
inch. The bottom of the port should be
even with the top of the piston, whean the
latter is at the bottom of its stroke. The
compression should be about 85 pounds
per square inch, and the compression
space 29% of the piston displacement. T
the engine is made of the three-port type
with compensating vaporizer it may be
run at even a higher speed than r1.200
r.p.m,

Would you kindly state through vonr
next issue of Tne Gas ENGINE if 1-inch
piping is large enough for a 4-inch by
s-inch gas engine running 600 revolutions
and would it do at goo revolutions? The
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valves have a 134-inch opening. I refer
to the intake pipe above. The exhaust
has a 1%-inch pipe.
J. B. W,, Kenosha, Wis.

A 1-inch inlet and a 1%-inch exhaust
piping are large enough for 600 r. p. m..
but for goo r. p. m. both pipes should be
114-inch.

Will you kindly inform me by what
means indicator cards are taken in the
largest gas engines, and how high the
measured pressures run?

G. W. L., Washington, D. C.

Indicator cards for large gas engines
are taken by means of an indicator like
the ordinary steam engine indicator, but
with a J4-inch area piston and a specially
heavy pencil movement. Practically all
indicator manufacturers make gas eng.n
indicators. The piessure runs as high as
400 to 450 pounds ior the maximum initia!
pressure, '

Will a kerosene engine with automatic
ignition, such as hot heads, chambers or
tubes, run smoothly under the following
conditions: For example, if the engine is
a 50 H.P. and the fuel valve is set so that
the engine runs smoothly and evenly
when under full load, then if all the load
but about 5 H.P. be thrown off, will they
run as smoothly on this light load and
continue so for probably an hour or more
without making any change whatever
with the fuel valve or paying any atten-
tion whatever to the engine? I should
think the cylinder head would cool off on
continued light load and affect the timing
of the ignition, thus requiring a richer
charge, necessitating a change of the fuel
valve or the pump regulating the charge
so small as to be very lean in mixture.
(b) Would not electric ignition be more
satisfactory? (c¢) Also, can kerosene b2
vaporized satisfactorily by induction into
the cylinder, being vaporized by the cur-

rent of air drawn in? This to be done
without hot heads, chambers or heat of
any part of cylinder or exhaust. Would
this give a good mixture? I have always
been under the impression that kerosene
would not vaporize satisfactorily without
the aid of heat, such as hot heads or heat
from the exhaust. I have lately heard ot
an engine having an electric spark and a
mechanical vaporizer by suction running
with kerosene. (d) Would not a gasn-
line engine run smoother and govern bet-
ter under light loads, having a hit and
miss governor holding the exhaust open,
rather than one which only lets the fuel
valve stay closed, allowing the cylinder
to scavenge, thereby changing the condi-
tion of the mixture of the next charge?
These questions are some derived from
conditions which occur in a stone polish-
ing plant which we run by gasoline en-
gine. W. N. M., Quincy, Mass.

(a) The engines you refer to do not as
a rule run smoothly on light load for ex-
actly the reasons you mention. (b) Elec-
tric ignition has been used sucessfully in
quite a number of kerosene engines. (c)
Usually some method of heating the kero-
sene or the air before entering the engine
is employed, such as drawing the air
from around the hot exhaust pipe. (d)
So long as the fuel valve is closed abso-
lutely we do not believe there will be a
great deal of difference in the operationr
of the engines. However, if there is a
sight leak in the fuel valve there is apt
to be an overcharge of fuel when run-
ning by cutting off the fuel instead of
when holding the exhaust valve open.

(a) With a propeller large enough to
overload a two-cycle engine until its
r. p. m. were four-fifth of what it should
he. could a se-rind engine (duplicate) Ye
coupled direct and still not have too much
power for the same propeller? (b)
Would the crank shaft of the “aft” engine
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need to be heavier than necessary for its
regular work or would it do? (c) If the
crank shaft were strong enough, is the
idea of “direct connecting” two 2 H.P.
two-cycle engines practical? (d) Would
this differ essentially from a double cylin-
der engine? Tandem.

(a) We believe that the propeller
would run one-third faster with the sec-
ond cylinder. We do not believe it will
have too much power. (b) No, the same
size crank shaft will answer. (c-d) The
scheme is perfectly practical and would
not differ essentially from a double cylin-
der engine,

(a) In a 5x6 two-cycle marine engine,
at what point should I place pet cock for
relieving compression in starting? (b)
What is lowest compression that will give
an explosion?

C. A. K,, Saginaw, Mich.

(a) Place cock at half stroke. (b) Ex-
plosions will occur at atmospheric pres-
sure.

In calculating the weight for the rim of
the flywheel suitable for a 6 H.P. gaso-
line automobile engine I am having con-
siderable trouble in getting a rational
answer. Will you kindly show me how
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it is figured? The data I use is as icl-
lows: H.P.—6. Diameter at center of
gravity of rim—ir12.75. Speed—1,200
r. p. m. Coefficient of unsteadiness—.3;3
Using the formula No. 22, page 163, of the
“Handbook,” the result obtained is 7
pounds, which is obviously wrong. Will
you kindly show me where I have maas 3
mistake and the proper way of calculating
this?

The discrepancy ia your results is Jdae
to first, using what is evidently the
B.H.P. of the engine for the LILP., and
the maximum speed of the engine instead
of its lowest speed. In absence of cylin-
der dimensions, we will assume the me-
chanical efficiency of the engine to be
75%. Then the .LH.P.—8. Then taks
the lowest speed at which the engine
should run giving its full impulse.  This
will be when climbing grades on high
gear with the throttle wide open, and as-
suming it to be 300 r. p. m. the formula
becomes, substituting this figure, and %
the I.LH.P., as the engine runs at 14 speed.

2 x 111,600,000,000 — 152 lbs.

2 3
(12.75) x(300) x.335
If there are to be two wheels make each
with 76-pound rims.

TESTS FROM FOR

EIGN EXCHANGES

At Puteaux, France, a suction gas pro-
ducer supplies service to eight Crossley
gas engines, the total capacity being 300
H.P. In a test of the plant 27,000 cubic
feet of gas was produced per hour. The
temperature of the gas on leaving the pro-
ducer was 874 deg. Fahr.; on leaving the
cooler, 464 deg.; in the scrubber, 81 deg.,
and in the purifier, 79 deg.

At Wolverhampton, England, a 12
H.P. gas engine was run 764 hours, con-
suming 23,054 cubic feet of coal gas, at
a cost of 50c per 1,000 cubic feet, amount-

ed to $11.53. An electric motor was then
used to drive the same load, for the same
time, and the cost of current amounted to
$20.02, showing a saving of the gas en-
gine of $8.49. The motor had been built
specially for the test, while the gas en-
gine had been in use eight years,

A gas producer plant at Calcutta,
operating with gas coke of 12,411 B.T.U.
for fuel, showed 1.325 pounds of fuel per
kw. hour, or .92 pound per B.H.P. hour.

Two four-cylinder, vertical, four-cycle
engines of 300 H.P. each, on producer gas
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from anthracite pea coal in England
showed 1.48 pound of coal per kw. hour in
the producer and 1.67 pound in the pro-
ducer and accessory boiler used for rais-
ing necessary steam.

A 250 H.P. German gas producer plant,
with a double-acting gas engine, recently

tested .744 pound of coal per B.H.P. hour,
the coal showing 14,600 B.T.U. per
pound. The producer consumed 140
pounds of water per hour, the scrubbers
3,180 pounds; the cooling water in ‘the
piston was 17.6 pounds per B.H.P. hour.
The gas left the scrubber at 338 deg. F.

FARM USE OF GASOLINE ENGINES.

I purchased some time ago a 3 H. P. en-
gine, a silage cutter and a twenty-three-foot
elevator. The silo being in one corner of
the barn right beside the door, I built an
ell 10x 23 feet beside the driveway to the
barn and put my cutter and carrier in it.
Having a large door opposite the cutter, I
could drive a load up alongside and take
from the load to the cutter.

This makes filling the silo very simple
and easy. I also bought a steel frame saw
bench and saw and when wood-cutting time
comes I removed the cutter and put the saw
in its place. I haul my wood directly to
the saw and when it is all hauled it is all
sawed. After this is done I can load my

machine onto a sled and go out and cut
about 125 cords for my neighbors. When I
return home I can put a rip saw in the place
of the wood saw and use it

I propose to buy a feed grinder and do
my own grinding. Another plan is to build
an ell on the other side of the driveway
parallel with the cutting room and have a
dairy room and icehouse in it, running a
shaft across the roadway under ground.
This will enable me to cut silage, saw wood,
rip boards, grind feed, separate milk and
churn with the power practically stationary.
These are some of the possibilities of the
gasoline engine—C. L. Wyman, in Home-
stead.

GAS ENGINES FOR WARSHIPS.

The German navy officials at Berlin are
giving close study to the possibilities of gas
engines for propelling warships. The Ad-
miralty is having a large vessel fitted out
for experiments. A discussion on the sub-
ject atracted unusual attention at a recent
session of the German Society of Naval
Architects. The chief paper was read by
Engineer Capitaine, of Frankfort-on-the-
Maine, who predicted that gas will displace
the present steam engines, as well as the
turbines.

According to the engineer’s calculations
the present machines utilize only 12 to 14
per cent of the coal’s energy, whereas gas
engines utilize 26 per cent. The speaker

described his invention, which he copiously
illustrated by models and magic lantern pic-
tures, whereby he proved that gas can be
successfully adapted to driving marine en-
gines.

The Thornycrofts are now building a ves-
sel to be fitted with a 100 H. P. gas engine,
according to the German engineer’s plans.
The latter doubts whether the existing types
of gas machines are available to above 1,000
J1. P., but he says his invention solves the
problem for larger sizes.

The merits of the new machine, besides
doubling the energy from coal, will be a
great saving in room and in weight.

—Cincinnati Enquirer.



Although we have on several occasions
published articles on repairing cracked
water jackets, we frequently receive in-
‘quiries from new subscribers as to how it
may be done, and therefore repeat the
information.

The best way to try and stop up a
leaking water jacket is to make up a
strong solution of sal ammoniac with boil-
ing water. Pour this into the jacket
when the outlet holes in the jacket have
been stopped up, and allow to stand for
a day, or longer is necessary.

This can be done for a small leak, and
a larger one may be stopped by taking
a chisel and cutting a V along the line
of the crack, which may then be calked
and a piece of soft copper well worked
into the V, which will often do the work.

Another way is to fit a piece of steel
plate over the crack so that tapping holes
can be drilled round the crack outside
it, then a piece of steam joint rubber can
be used to pack between the plate and
jacket, and 3-16-in. or l4-in. set screws
hcld it together and make a satisfactory
joint.

At the last meeting of the American
Society of Mechanical Engineers, Mr,
Sanford A. Moss read a paper on the in-
fluence of the connecting rod on the en-
gine forces. He gave a method of taking
into account the influence of the weight
and inertia of the connecting rod upoa th=
forces transmitted by the ordinary mech-
anism of steam and gas engines. * He con-
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sidered the connecting rod as partly a ro-
tating part concentrated at the crank pin,
and partly a reciprocating part concen-
trated at the crosshead pin, and by mathe-
matical analysis determined the propor-
tion cf the weight of the rod which is to
be taken as representing each part. He
found that a division of the weight of the
rod by two very closely represented the
correct division. The proportion of the
rod which he considered to be essentially a
rotating member he balanced by introduc-
ing a weight opposite the crank pin which
should have the same centrifugal force.
this weight being additional to that re-
quired for balancing the crank and crank
pin. The other half of the rod he added
to the weight of the reciprocating parts in
order to determine the counterbalance
necessary to offset the effect of those
parts. At the conclusion of his paper he
discussed the effect of the direct weight of
the rod as distinguished from its inertia
effect, this discussion being general and
applying to cylinders of all angles of in-
clination to the horizontal.

The Northern Illinois Telephone Co.
employs motor cycles for its “trouble hunt-
ers.” The motor cycle carries the rider's
spurs, dry batteries, wire and other appli-
ances he may need in making repairs to the
lines. The fuel cost is about 25 cents a day.
One man now does the repair work formerly
done by three men, and at the same time
saves $9 per day over the expense of main-
taining horse-driven vehicles for the work.




THE GAS ENGINE. 55

THE SHOW MECHANICALLY CONSIDERED
By E. W. ROBERTS.

I had realfy hoped to see some approach
to standard construction this year, but
the outlcok is worse this year than it was
last. When you see the manufacturers
who stand at the head of the list in out-
put, make an entire change of model and
mechanism each season, and this year
more radical than ever before, the adop-
tion of one general type as in the locomo-
tive is seemingly very far in the future.
For example, this year’s show marks the
adoption by a large number of builders of
the four-cylinder vertical engine. Note
Winton, Stearns, Cadillac, Autocar and
many others who have heretofore built
horizontal engines and most of them
under the body. This radical change
brings forth a question, Why is it done?
The answer is simple. The public is
learning to chose and knows more about
the advantages of the various types.
With all respect to those who still cling
to the horizontal engine many of whose
cars are excellent, I must say that the
preference for a vertical engine under a
hood at the front of the car is well justi-
fied. No matter how accessible by lifting
the floor or the body, much of the work
on a horizontal engine must be done
when lying on your back in the road with
the oil dripping in your face. True much
of this is avoided when a horizontal en-
gine is placed under the hood. The ten-
dency this year is toward the shaft drive
and the abandonment of the chain. This
is just the opposite of the practice of the
foreign cars as shown at the importers’
show where with one or two exceptions
all the cars had the double-chain drive.
The double-chain drive avoids the use of
the divided axle since the wheels run on
the end of a stationary axle just as do the
wheels of a wagon. On the other hand,
the shaft drive may be entirely enclosed

and the gears and their accompanying
parts run in oil. By careful design and
construction there is nothing to prevent
the cage and the tubes of the shaft drive
being made as still as the axle in the
double-chain drive. Under the very best
conditions, the chain has a slight advan-
tage over the bevel gear in efficiency, but
under operating conditions, where the
chain is dirty and the shaft and gear run
in oil, the shaft drive has a decided ad-
vantage over the chain.

What is quite new in this year’s prac-
tice is the enclosed intermediate shaft on
machines using the bevel gear. This usu- -
ally consists of a tube which keeps dust
from both the driving gears and the uni-
versal joints. While at least one of the
large builders, the Locomobile Co., is
using plain bearings, the roller and the
ball bearing seem to be losing but little
in popularity, and in the Hotchkiss car
exhibited at the importer’s salon, the en-
gine has ball crank shaft bearings.

One point that is worthy of note more
than any other, is almost entire disap-
pearance of the suction inlet, on large
cars and small. The arrangement of the
valves in the majority of the four-cylinder
engines is on opposite sides of the cylin-
der head, using what is called the T-head
construction. A few have the valves on
the same side of the cylinder in order that
one camshaft may be employed, while
several engines have the valves placed in
the top of the head opening directly into
the compression space. Whatever the
disadvantages of this construction, it has
invariably been found that. placing the
valves in this position has resulted in
materially increasing the power of the en-
gine. In fact, one manufacturer told me
last summer that he could get nearly 25
per cent more power by placing his valves
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in this position. Much of the difficulty of
operating valves in this position disap-
pears when the camshaft is placed on the
cylinder head either at the side or the top
and operated by bevel gears through an
intermediate shaft.

The sliding gear is used on at least 50
per cent of the cars exhibited, the plane-
tary and the individual clutch systems di-
viding the honors for second place.
Whatever may be said against the sliding
gear, it is certainly positive and saves a
multiplicity of clutches. In general the
type of sliding gear transmission is one
that gives a direct drive on the high gear
with no gears in action. The tendency is
also toward the adoption of a gear in
which any ratio may be picked up with-
out passing through any other. There is
also a tendency to return to the selec-
tive system for the shifting lever, using a
slotted quadrant with but two ratios in a
slot and passing from one slot to another
through an opening in the center. While
this arrangement on the face of it has a
clumsy look, an experienced operator can
feel his way from one point to another
much easier with this system than with
the notched quadrant.

For ignition purposes the jump-spark
system is head, neck and heels ahead of
the hammer break. In spite of the fact
that the coilmakers disapprove, the use of
one coil with distributor for multiple-
cylinder engine is growing in favor. Itis
liked for several reasons. It cuts down
the amount of apparatus and simplifies the
wiring, and, more important than all, it
gives a more even operation of the en-
gine.

The use of a direct-geared magneto
with distributor and one coil or trans-
former is a welcome addition. The mag-
neto is usually so wired that sufficient
voltage for ignition is given when the en-
gine is turned over slowly. This makes
the use of a battery unnecessary and
simplifies the ignition system greatly, as

the only wiring is from the distributor on
the magneto to the spark plugs.

For the spark plug, the mica-cored plug
has possibly a shade the best of it, al-
though there were quite a few porcelain
plugs exhibited and shown on the cars.
The plug maker is discovering that shel-
lac is detrimental to the success of a mics
plug and many of them are abandoning
its use altogether. Those who do use it
to any extent are baking the plugs, so |
understand. While great promises have
been made during the past year, no new
material for plug insulation has appeared,
an earthenware core being shown only by
Herz & Co., who have been using this
material for several years.

The vaporizer is slowly but surely
passing to a general adoption of the com-
pensating principle. To explain, it should
be said that when gasoline is drawn into
the air passages by the air current during
its passage by a nozzle, the action is pe-
culiar. As the speed of the air current in-
creases the proportion of gasoline that is
picked up is greater in proportion to the
volume of air than at slow speeds. In
order to keep the mixture constant with-
out manipulating the gasoline valve some
means must be employed to introduce
pure air between the gasoline nozzle and
the engine cylinder. In vaporizers made
several years ago this was done by mov-
ing a valve by hand. This proved un-
satisfactory, as the regulation of the mix-
ture by hand in this way was mostly
guess work and required skill to obtain
the best results. By putting this auxili-
ary air valve under the control of the air
current itself an increase in the speed of
engine and consequent increase in speed
of the air current opens a compensating
shutter and allows fresh air to enter be-
tween the nozzle and cylinder, diluting
the otherwise too rich mixture. There is
still another way of obtaining this com-
pensating action, that is by placing the
nozzle at the throttle opening so that as
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the throttle is opened to admit more air
to the engine, the construction around the
gasoline nozzle is enlarged and the speed
of the air current surrounding the nozzle
is decreased. In this type of vaporizer,
which I call the “automatic,” the gaso-
line valve must be opened, as the throttle
is opened in order to keep the mixture
constant.

In general the pressed steel side frame
as well as pressed steel hangers for the
engine and the transmission are so gener-
ally used as to be considered standard
practice. Quite a number of machines
have either a pressed steel or an alumi-
num pan beneath the engine and the
transmission. Longer and wider springs
are used this year, and the general adop-
tion of the side entrance tonneau has
caused the wheel bases to be lengthened.
Very few side entrance cars have wheel
bases less than ninety inches, and the ma-
jority of the larger cars run to wheel

bases of over one hundred inches. In the
foreign cars much longer wheel bases ap-
pear, the F. I. A. T. building cars of 114-
inch and 128-inch wheel base.

The side entrance tonneau has certain-
ly captured both the public and the build-
er. In this revolution the public seems
to be to blame. Even so long as two
years ago several manufacturers consid-
ered seriously the adoption of this style of
body, but it seems that the buyer wanted
the French type and got it. The change
is advantageous in every way and many
are glad to see the passing of the rear
entrance. The front is generally a box
radiator and a straight hood. The front
seat is usually divided and well uphols-
tered, black being the favorite color, as it
does not soil easily. Those cars at the
show which were upholstered in fancy
colors can not be considered examples
of the usual practice, as they were for ex-
hibition purposes only.

NOTES OF THE NEW YORK SHOW

Of the cars shown at the New York
show even a greater percentage than
hitherto were powered with gasoline en-
gines, showing that this type of engine is
increasing, if possible, in the popularity
for this class of service over other types
of machines. A few electric vehicles and
fewer still of steam machines were shown,
but the gasoline car unquestionably holds
the main field.

As was to be expected, the type of gaso-
line motor used is not so well defined as
the fact that some style of this kind of
motor must be used in the greater per-
centage of cars sold. Not including the
commercial cars, there were 207 gasoline
vehicles displayed. Of these a fraction
over 87 per cent were water cooled. One
machine was both water and air cooled.
There were one four-cylinder, two two-
cylinder and nine single-cylinder horizon-

tal engines. Of the double-oppossed type
there were 39. In the vertical types 127
were of the four-cylinder style, while
there were from five to a dozen each of
the one, two and three-cylinder. There
were two of the three-cylinder oblique
type. While over 88 per cent of the mo-
tors last year were equipped with the
jump spark system, this year shows over
90 per cent. Batteries predominate over
ignition dynamos to the extent of five of
the former to one of the latter. Two
compound engines and two two-cycle
types compete with the 203 four-cycle
makes.

Governors, automatic carbureters, etc.,
are gaining ground, while the spark gap
(for 'which so much was promised) has
about disappeared.

A gasoline power lawn mower, ex-
hibited by the Coldwell Lawn Mower Co.,
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attracted much attention. The engine
propels the whole machine and drives the
cutter as well.

The Dayton Electrical Mfg. Co. showed
a new coil which carries four cylindrical
vibrator or nonvibrator coils.

A novelty shown by the Constant
Spark Plug Co. is a plug, either end of
which may be used for ignition. The end
not used acts as a double spark gap, and
has a brass cap ring with a mica sheet
over the opening, so as to make the open-
ing visible.

The H. H. Franklin Mfg. Co. showed
six models, one a light runabout with the
12 H. P. four-cylinder air-cooled engine.
A 30 H. P. touring car has cylinders 5 by
5 instead of 5 by 4 as in last year’s
models. The regular cast iron cylinder
is used.

Apperson Bros. Automobile Co.
showed their 40 H. P. Mechanically
operated valves are used on the 25 and
40 H. P., but the inlet valves of the 50
H. P. motor are triple-seated automatic.

The Peerless Motor Car Co.’s cars are
equipped with magneto and jump spark
ignition. The valves and removable
cages are on top of the cylinders.

The Duryea Power Co.’s three-cylinder
phaeton is rated at 12 H. P., with 4% by
4Y5-inch cylinders. An alternating mag-
neto without coil or batteries ‘furnishes
the ignition. Either jump spark coil or a
magnetic spark plug are supplied. The
cylinder heads incline toward the rear of
the car.

In the four-cylinder vertical car of the
Premier Motor Mfg. Co. the motor is
placed transversely on the’ front of the
frame over the springs. Mechanically
operated valves, jump spark ignition, and
air cooling by radiating flanges cast on
the cylinder are used.

Four double opposed cylinders, rated
at 30 H. P, constitute the engine of the
Springer Motor Vehicle Co.

The Mlitchell Motor Car Co. showed

two models which are made with either
water or air-cooled motors.

John L. Dolson & Sons cast each cylin-
der in their 20 H. P. double opposed mo-
tors with half of the crank case,

The Eisenhuth Horseless Vehicle Co.
again showed their compound motors
which have two vertical high-pressure
cylinders with the low-pressure cylinder
between them.

Two-cycle motors were, of course, the
feature of the Elmore Mfg. Co.’s exhibit.
During the last year there were several
rumors that the two-cycle type would, in
1905, be adopted by quite a number of
other manufacturers, but they have
seemed to stick to the four-cycle. The
Elmore motor is a horizontal, twin-cylin-
der engine of 16 H. P, 45-inch bore and
4-inch stroke. Make and break ignition
is used, and the carbureters have a seli-
regulating device to suit the speed of the
motor.

The horizontal, double-opposed motor
of the Northern Mfg. Co. is placed on th-
forward end of the frame, the crank case
extending rearward and the shaft longi-
tudinally. Two cylinders comprise the
muffler. They are placed under the frame
and as the exhaust enters one cylinder at
the front it is carried back to the rear of
the second cylinder and escapes at its for-
ward end.

The 50 H. P. motor of the Austin Auto-
mobile Co. is comprised of four vertical
cylinders of 5l5-inch bore and 3-inch
stroke.

The James Brown Machine Co. incor-
porate air cooling in their three-cylinder
motors. They adopt the plan used in
some stationary engines of aiding in cool-
ing the exhaust valve by placing the inle:
valve so that the cool gas entering the
cylinder is driven toward the exhaust
valve. An automatic carbureter is used.

The cooling pins used by the Knox Au-
tomobile Co. are claimed to increase the
cooling surface 32 times. The flywheel
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arms have this year been given a fan-
shape to aid in removing the hot air frcm
the cylinder.

E. R. Thomas Motor Co. added a 60
H. P. racer to their exhibit of 40 and 30
H. P. cars.

Radiating surface of 1,600 square
inches per cylinder is claimed for the air-
cooled system of the Corbin Motor Ve-
hicle Corporation. The 24-28 H. P. four-
cylinder engine has the cylinders cast
separately with soft steel combs set in
grooves in the cylinders,

Five cars were shown by the Packard
Motor Car Co., pressed steel frames be-
ing used.

Timing of ignition is effected in the
cars of the Locomobile Co. of America by
using helical cams and shifting the cam
shaft.

Four and six cylinders are used in the
cars of the Sturtevant Mill Co. The
cylinders are arranged in the double-op-
posed manner. The larger engine is rated
at 40 H. P. A system of centrifugal
clutches is arranged in the fly - wheel.
Each clutch consists of a number of thin
plates which are forced together by
weights, balanced by springs. Overcom-
ing the tension of the springs causes the
clutch to engage. The gears and sets of
Slutches are arranged so that the engine
starts with low gear engaged, and by in-
creasing the speed the speed changes ar+
made automatically. Spark lead is auto-
matic and the carbureter is throttled by a
foot button.

The carbureter of the Royal Motor Car
Co. employs the exhaust gases in a jacket
to keep the mixing chamber at the proper
temperature,

The tendency to get away from unnec-
essary parts is shown by the motor used
in the car of the Standard Motor Con-
struction Co. This is a four-cylinder mo-
tcr without a crank case, except that
formed by a protector when the engine is
in place.

Air cooling seems especially appropri-
ate for automcbile sleighs, and a 4 H. P.
air-cooled motor is used on the product of
the American Motor Sleigh Co The mo-
tor is direct connected to a counter shaft
on which are three wheels. Rollers on
rods travel on the cam track inside these
wheels and operate rods on which are
spikes to “kick” the sleigh along.

The Frayer-Miller car, of the Oscar
Lear Automobile Co., embodies the blaw-
er system of air cooling. The 24 H. P.
four-cylinder engine has separately cast
cylinders which are provided with alunii-
num jackets, fitting on lugs cast from the
cylinder wall. A blower in front of the
engine furnishes a current of air through
a pipe on top of the cylinder and leading
to the jackets. The valves are placed on
opposite sides of the cylinders, the spark
plug between them.

By placing the four vertical cylinders
with the shaft crosswise to the frame, the
Marion Motor Car Co. exposes them to
a natural draft.

Among the exhibits of the Englizn
Napier cars is a six-cylinder 45 H. P.
chassis. A hydraulic pressure contruls
the air inlet.

The combined air and water-cooling
system is shown by the Reliance Motor
Car Co. in their 16 H. P, doubl~-opy.used
motors. Below the combustion space air
cooling is provided, while wace: cooling
is used on the warmer portions cf the
cylinder.

One of the new exhibitors this year is
the Reo Motor Car Co., wno show a
double-opposed motor 434-inch bore ard
6-inch stroke. The valves, which are on
the upper side of the cylinder, are me-
chanically operated. An automatic car-
bureter is attached to each cylinder.

The Cadillac Automobile Company has
added a four-cylinder model to their line.
The cylinders are cast separately and
have mechanically operated valves. The
cam shaft mechanism varies the lift of the
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valve and its timing by means of an oil
pressure device and governor.

The Olds Motor Works, in addition to
their old lines, show a new type of com-
mercial wagon, in which there is a two-
cylinder vertical motor, placed under the
seat,

A twenty-passenger car is -shown by
Mack Bros., in which there is a four-cyl-
inder engine,

Combined water and air cooling is
again exhibited in the cars of the Max-
well-Briscoe Manufacturing Co.  The
valves and combustion space are water-
cooled, the balance air cooled.

The Model Gas Engine Works have so
arranged their bodies that they may be
tilted up for inspection of the machinery.

Combined water and air cooling are
used by the Covert Motor Vehicle Com-
pany.

All cars of the Winton Motor Carriage
Company have this year four-cylinder
vertical motors. Water cooling, with a
special anti-freezing mixture, is used. But
one float feed, water-jacketed carbureter,
is used. ’

Copper water jackets are used on the
20 to 40 H, P. Pope-Toledo motors.

F. B. Stearns shows only four-cylinder
cars, cylinders cast in pairs, 434 inch bore,
5% inch stroke. They are completely
water jacketed.

The smallest car on exhibition is that
of the Detroit Automobile Manufacturing
Company, in which there is a 234 H. P.
motor, air cooled, single cylinder.

The Motsinger Device Manufacturing
Company showed their auto-sparker,
equipped as heretofore with a governing
device.

Byrne, Kingston & Co. exhibited their
all brass Kingston carbureters, which are
applicable to stationary as well as marine
and automobile motors,

The G. H. Curtiss Manufacturing Com-
pany showed, among their motor cycles,
the original Curtiss motor, which was
used by Captain Baldwin in his airship
Arrow at St. Louis last year.

The American Coil Company showed
a line of coils, dynamos, plugs. etc. The
R. E. Hardy Company displayed their
line of “Sta-Rite” plugs, coils, etc.

A GASOLINE PROPELLED FIRE ENGINE

A gasoline motor chemical fire engine
has been constructed for Leicester, Eng-
land, by the Wolseley Motor Car Company.
Owing to the hard nature of the work which
this appliance has to fulfill, the vehicle has
been designed upon substantial lines. The
chassis is built of channel steel of heavy
section, reinforced with stiff gusset plates
and traverse members, riveted together. The
wheel base is g feet 6 inches, and the track
4 feet 9 inches.

The wheels are of a special type. The
rear wheels are slightly larger than the
front. being 40 inches and 30 inches in di-
ameter respectively. The wheels are of the
wooden artillery type, but are specially re-
inforced with heavy wire spokes.. The ad-

vantage of this arrangement is that not only
is there additional strength in the wheel,
but it can withstand very severe side strains.
such as collisions with projections in the
roadway, or the edgeing of the sidewalks,
and the danger of collapse through rounding
corners at high speed is appreciably reduced.
The driving wheels are shod with heavy
solid tires, while the front wheels are fitted
with thick pneumatic tires to support the
heavy weight of the vehicle. The wheel
hubs run on plain phosphor-bronze bearings
and the axles are made in one piece of best
steel.

The car is driven by a four-cylinder hori-
zontal engine, developing 24 H. P., running
at a normal speel of 750 r. p. m. A single
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float-feed spray vaporizer is employed, while
the ignition is of the ordinary high-tension
type with accumulators and trembler coil.
Cooling is effected on the usual system, the
water from the engine passing into a battery
of flanged radiating tubes and being cooled
by a current of air induced by a high-speed
fan driven by the engine. The water then
passes into the tank, and thence to the en-
gine,

Ample lubrication is effected from the
dashboard to all parts. The change speed
gear is of the general sliding type, a new
pair of wheels being brought into action
each time the speed is changed. Four speeds
forward and one reverse are provided, the
forward gear giving speeds of 7, 11, 15 and
20 miles per hour respectively. The trans-
mission is through the ordinary cone fric-
tion clutch mounted on the crankshaft and
connected by a chain to the gear-box. Chain
drive from the countershaft of the trans-

mission to the sprockets on the road wheels
is employed. Adequate double - acting
brakes, both foot and hand, acting on the
drums cast on the sprockets of the road
wheels are provided. The gasoline tank has
a capacity for 10 gallons. The chassis is
constructed to carry safely a load up to 28
hundredweight,

In the front of the engine is fitted a large
double-beat alarm gong to give warning of
approach along the streets.

The body is of substantial build, with seat
in front for two men, including the driver,
with a box seat at the back to accommodate
two more on either side. At the rear of the
chassis is a step for the accommodation of
a fireman, and sufficient space for two first-
aid chemical cylinders. Brackets are fitted
on either side to carry a short ladder, while
the equipment of the engine is completed by
a chemical cylinder and hose reel.—Scien-
tific American.

wWOoOoD ALCOH'OL AS AN ANTI-FREEZING MIXTURE

The Autocar has been testing a solu-
tion of wood alcohol as an anti-freezing
mixture.

At first a five per cent solution was
used, but as the water in the carbureter
jacket froze up, it was deemed advisable
to increase at once to ten per cent. It
must be clearly understood, however, that
the mixture was never circulated round
the carbureter, for the tap was turned off
right up to the time the freezing took
place; therefore, there could have been
nothing but pure water in that part. With
the ten per cent solution all was well
through some hard frosts early in Decem-
ber, but a little moré alcohol was added
so that the strength was about fourteen
per cent. With a view to testing the ef-
ficiency of the mixture, the car was left
out of doors for two frosty nights in suc-

cession without any harm arising from
this harsh treatment. The proof of a
matter of this character is undoubedly in
the testing of it in an everyday manner.

The question of danger from ignition
arose and the solution was poured over
a bricked path and lighted matches were
thrown down on to it; four were inef-
fectual, but the fifth ignited the spirit.
The flames produced were just the same
as burning whisky, excepting that they
did not appear to produce so much heat.
When diluted with water there did not
appear to be the slightest possibility of
setting fire to the solution as it is used in
the radiator.

Loss by evaporation was not at all ap-
parent nasally, but there was no mistak-
ing it when the cap was off the tank or
radiator filler.
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SELF-PROPELLED RAILWAY CAR.

The inexpensive service at short intervals
of time between local points, and the addi-
tional advantages for branch lines are two of
the reasons that are calling into being the
self-propelled railway car. Storage battery
cars have been tried and abandoned in Eu-
rope. Steam cars have also been tried with
more or less success. But the car that is
most looked forward to is the car to be pro-
pelled by an internal combustion engine.
Such a car is said to be in experimental use
by the Jamestown, Chatauqua & Lake Erie
Railway. Another is being tried by the Chi-
cago, Burlington & Quincy Road at Aurora,
Illinois.

It is said that the Lake Shore & Michi-
gan Southern have placed an order for
several 100 H.P. gasoline engines to be
used on a number of passenger cars, the
intention being to establish a service for
local business between Toledo and Cleve-
land, and at othe: points where electric
trolley lines offer competition to the steam
railroads.

Another road in the same section of the
country, the Ann Arbor, is expecting to
meet a projected electric line with a motor
car service of every two hours between
Toledo and Ann Arbor, Mich.

The Clover Leaf Road is reported to
have under consideration drawings for
gasoline propelled motor cars, Passen-
ger, special milk and express cars may be
put into service.

The car illustrated herewith has been con-
tracted for by the Southern Pacific Railroad
Co. The engine is being built by the Inter-
national Power Co.. Providence, R. I. The
General Electric Co. will furnish the elec-
tric parts, and the American Locomotive
Co. will supply the trucks and frame work.
Four two-cyvlinder engines, using crude oil

for fuel, will supply the power to operate the
dvnamos, which supply the curent for run-
ning the car.
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TRADE PUBLICATIONS.

Harry C. Gosper, of Elmira, N. Y,,
sends us a very neat little calendar, which
is sent out in behalf of the Gosper gas
engines, which are manufactured by F. J.
Humphreys, of Skaneateles, N, Y.

The Wm. Powell Co., of Cincinnati, O.,
have issued their customary calendar, in.
behalf of their “White Star” valve. The
pad is a weekly one and of sufficient siz»
to be easily read at quite a distance,

“Lava” is the title of a booklet from the
American Lava Co., Chattanooga, Tenn.
There is much information relative to this
commercial article, which is popularly sup-
posed to be a natural volcanic substance.

The Fahnestock Transmitter Co., 132
Havemeyer St., Brooklyn, N. Y., are
sending out a mailing card showing their
spring binding post, which grips battery
wires without the use of a binding post.

‘I'he Losch Engine Co., Ltd.. of Read-
ing, Pa,, send a circular of the Losch coal
oil engine, which is of the two-cycle type.
The governor controls both the air and
the fuel, maintaining a constant ratio in
the mixture.

““Gas Work vs. Guesswork” is the title
of an extremely attractive folder issued by
the Marinette Gas Engine Company, Chi-
cago Heights, Ill. The cover design shows
a ‘‘gateway of profit,” which may be opened
by dollars, and leads to a Walwrath engine

The Westinghouse Electric & Mfg. Co..
of Pittsburg, are sending out a 1905 diary.
In addition to the usual features of these
pocket diaries, there is given much elec-
trical and mechanical data, such as
amount of power required for electrically-
driven machine tools of various kinds,
equivalents of electrical units, heat value
of some American coal, performance of a
175 H.P. Westinghouse gas engine, com-

parative cost of power generated by a
steam plant and by a coal gas works using
part of its output for generating elec-
tricity by gas engines.

John Fox & Co., 63 West Eleventh St.,
Covingtcn, Ky., list engines from 1 to 4
H.P., inclusive, in a circular received
from them. These are four-cycle engines,
This firm is also bringing out a two-cycle
type. They also deal in second-hand en-
gines.

The Peru (IIl.) Daily Tribune recently
published an edition in behalf of the various
industries of Peru. Among others was a
description of the Peru foundry, machine
shops and boiler works. owned by Mr.
Charles Brunner. In 1872 Mr. Brunner
began the manufacture of gas and gasoline
engines, which are built in several styles.

“Standard” marine motors from 12 to
300 H.P. are shown in a well-illustrated
and well-printed catalogue of the Stand-
ard Motor Construction Co., 180 Whiton
St., Jersey City, N. J. This same com-
pany makes a special spark generator
which is guaranteed to give a spark at as
low of 30 r.p.m.

The Dean-Waterman Co., of Coving-
ton, Ky., are bringing out a new catalogue
of their “Dean” gas engines. A special
feature of the catalogue will be the listing
of various ‘“Dean” engine installations
under the various business classifications,
for easy reference for the prospective
purchaser.

Circular of a valveless, automatic gas
and gasolme engine is being sent out by
the Robertson Mfg. Co., of Buffalo, N. Y.
The piston covers and uncovers the inlet
and exhaust ports, which are cast in the
cylinder. The engine is double-acting
and has electric ignition. The manufac-
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turers state that as an experiment one of
the engines was submerged in four feet of
water, with only the supply and exhaust
pipes extending out of water, and under
these circumstances it ran for a number
of hours until the fuel was shut off.

The January issue of The Blacksmith
and Wheelwright celebrated the twenty-
fifth anniversary of the founding of the
paper. A souvenir number was issued
and it contained many special features.
The cover was a very attractive one,
showing the outside and the inside of
the customary blacksmith shop.

The Dayton FElectrical Mig. Co., 139
Reibold Bldg., Dayton, O., have issued a
catalogue which illustrates and describes
the Apple ignition apparatus. They are
showing the Apple igniter which sells for
$15, the Apple dynamo with spring and
plain base, their friction and belt gov-
ernors and their storage batteries, spark
plugs, spark coils with vibrators,

The Marinette Gas Engine Co., of Chi-
cago Heights, Ill., have issued a new cata-
logue of their “Walrath” gas and gasoline
engines, which are of the four-cycle,
throttling governor type. A folder ac-
companying the engine bears the title of
“The Full Dress Gas Engine,” and its
contents give special poinis of advantage.
Both catalogue and circular are well
printed and well illustrated.

THE GAS ENGINE.

The Commercial Electric Company, In-
dianapolis, Ind., have a very well printed
bulletin, No. 35, of electric generators, etc.
This company is making a special gas engine
generator, which is equipped with a fly-
wheel, the hub of which is cast with an ex-
tension or sleeve. On this sleeve is placed
the pulley, so that the shock or pull of the
belt is felt by the fly-wheel and taken care
of instantly.

Some of the best advertising specialties
that we have seen recently are received
from the Advance Mfg. Co., of Hamilton,
O. This company has used a hand in
their advertising literature in the past.
and one of the circulars just received
shows the “ Hamilton” portable engine
on a hand. On the back of the circular
are some original ideas as to the human
temperament as indicated by little tricks
of the hand, etc. Another card from this
firm gives a calendar for January, 1905,
beside which is a “Hamilton” engine
shown on a peach, bearing the appropri-
ate words, *‘It’s a peach.” Most practical
of all, however, is a three-bladed, durable
pocket knife, on the celluloid handles of
which appear a “Hamilton” engine with
the name and address of the firm. While
more expensive to send out than circulars,
the advertising value is certainly much
greater in giving away such a lasting evi-
dence of the gcod qualities of the “Hamil-
ton’’ engine.

ITEMS.

The following were given by an English
speaker as the average B. T. U. consumed
per 1 H. P. per hour by steam, gas and oil
engines, respectively: 13,011, 8817 and
5,930.

Most engineers, says The Engineer (of
London), will be surprised to learn that the
gas engine dates back to 1820, when an in-
ternal combustion motor was shown in op-
eration at Cambridge. According to a ler-

ter by Mr. F. J. Jervis-Smith, of Trinity
College, Oxford, it was the invention of the
Rev. W. Ceal, Fellow of Magdalen College,
Cambridge. A full account of his engine is
given in volume I, page 217, of the “Pro-
ceedings” of the Philosophical Society of
Cambridge —a paper read November 27,
1820. A new form of parallel motion is de-
scribed, and what the author calls “ardent
spirit” and turpentine and vapor of oil are
suggested as possible substitutes for gas
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REACHLESS

DOUBLE

SPRING GEAR

The accompanying illustration shows a
running gear built on specifications of a
thoroughly first-class mechanic, who con-
structed a car according to his own ideas.
One of the chief points is the double
spring construction, the one spring being
used to take up the vibration from the
wheels in contact with uneven roads, and
the other spring being attached to the
body. This means that in actual service,
when the vehicle is standing still, but the
the engine is running at full speed, the dis-
agreeable motion to which passengers in
most automobiles are subjected, is en-
tirely eliminated.

The chassis shows all the mechanism
in the center and rear, leaving the front

carrying only the weight of the radiator.
The entire chassis is furnished in parts
by the J. H. Neustadt Co., of St. Louis,
Mo., to be constructed by the purchaser.
All parts are finished, cxcept painting.
No machine work is necessary. Suitable
bodies may be supplied according to the
purchaser’s requircments.

This is but one of the many specialties
furnished by the J. H. Neustadt Co., con-
sisting of everything in the way of parts
for automobiles.

The company recently issued a very
complete 95-page catalogue of their pro-
ducts. There are shown air-cooled and
water-cooled engines and various styles
of gears and bodies.
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INDUSTRIAL ITEMS.

The Meriam-Abbott Co., of Cleveland,
O., has been succeeded by the Bruce-
Meriam-Abbott Co.

The Newport (Ky.) Milling Co. is in-
stalling a 15 H.P. Fairbanks-Morse en-
gine in their elevator.

A mortgage of $60,000 has been filed by
the King Gas and Gasoline Engine Co., of
Battle Creek, Mich., successors to the
Coburn Machine Co., to pay up indebted-
ness and increase their capacity.

The Frontier Gasoline Motor Co., of
Buffalo, N. Y., has been organized to
manufacture, lease and sell gasoline mo-
tors. Capital $10,000. Directors are
Louis Ducro, W. H. Ahlers, George F.
Graf and Oscar R. Cheney.

Prof. C. M. Woodward states that a cost
of 2.15 mills per H.P. hour for fuel was
the record of the three Diesel engines used
at the St. Louis Exposition. The work done
was measured at the switch-board, and the
fuel was Indiana oil, costing three cents a
gallon in car-tank lots.

A correspondent in Mexico states that for
the past two years he has been operating
three gas engines, aggregating more than
300 H. P. on gas made from charcoal. He
is now experimenting with a suction gas
producer to use wood and soft coal, as well
as anthracite and charcoal.

The Fischer Special Mfg. Co., manu-
facturers of spark plugs, spark coils and
electrical and mechanical apparatus, have
moved to their new factory, 2076-2078
Reading road, Cincinnati, O. Owing to
increased business and to better accom-
modate their patrons, they have erected a
large and commodious plant, equipped
with up-to-date machinery, thereby enab-
ling them to give first-class work and
prompt service.

The Shell Lake (Wis.) Boat Co. has been
organized with a capital stock of $25,000.
G. L. Schwab, formerly with the Pearson
Boat Construction Co., Duluth, is Superin-
tendent and Manager. Gasoline launches
will be built.

In the Presidential address of an eminent
English electrical engineer the speaker said
that he had had the installing of two four-
cylinder 300B.H.P. gas engines, which, run-
ning under varying loads and with varying
thermal efficiencies of gas, were equal to the
best steam engines for steadiness of running.

The factory of the Morton Traction Co,,
York, Pa., has been closed at York, and that
company has joined the Ohio Mfg. Co., at
Upper Sandusky, O., where they will have
increased facilities, as well as an improved
location, being nearer the traction engine
territory. The company makes traction rigs
on which gasoline engines may be mounted,
constituting gasoline traction outfits.

Several months ago we published a de-
scription of the “Monitor,” a gasoline-

- propelled canal boat used between Cincin-

nati and Lockland. A second boat of the
same type, called the “Ajax,” was put into
service the last of November. Five or six
more boats of the same class are in process
of construction. Motors built by the Clif-

ton Motor Works, Cincinnati, are used for

power.

The Western Launch and Gas Engine
Works, Mishawaka, Ind., which manufac-
tures “Recreation” launches and “Western”
gas engines, will remove its office and works
to Michigan City, Ind. The company has
been reorganized under the name of the
Western Launch and Engine Works, Inc.
The company will build boats of all kinds,
from a small rowboat to a 75-foot cabin
yacht.
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“This gas engine business is a campaign
of education,” said a gas engine manufac-
turer recently in talking about the busi-
ness in general. The truth of his remark
is admitted by all who are in touch with
the trade. A user of a gasoline engine in
a letter to us expresses the opinion that
the gas engine business is in the hands of
unprincipled men who are putting out en-
gines which will not run and which

should properly be consigned to the scrap -

heap. His opinion is based largely on
the experience he has had with an engine
which did not come up to the specifica-
tions of the one he thought he ordered.
Without knowing anything further about
his case than his own statement, which
~e have no reason to doubt, we must say
that the gas engine business is largeiy
one of education. The manufacturer or
dealer who can successfully educate his
customers to the point of giving the en-
~ gine proper care is the manufacturer who
is most successful. To secure this proper
care, intelligent handling is necessary.
Intelligent care’is the result of a knowl-
edge of the operations of the engine; of
how it should operate, and an ability to
determine where the trouble is'in case it
does not operate as it should.

The wide distribution of good gas en-
gine literature among users and pros-
pective users of engines is one way in
which to create this intelligent care. For
this reason money spent in catalogues and
instruction books, in explaining the opera-
tion of the engine, is money well spent.

For the same reason the spread of such
literature as is published in this magazine
is a help to every manufacturer of en-
gines, for it adds to the “campaign of edu-
cation.” It has been the policy of this
magazine since the time of its beginning,
over six years ago, to add to the educa-
tional campaign and to impress on the
minds of users and prospective users of
gas and gasoline engines the necessity of
properly understanding their engines. Tp
assist in this, articles of an educational
nature are constantly being published
by us. . ' :

In another column will be found refer-
ence to some tests made in France for the
production of power gas from hay, straw
and other farm vegetable products. This
indicates one of the possibilities of pror
ducer gas and the gas engine. So won-
derful have been some of the experiments
of the last few years that the possibilities
opened up are far. beyond what would
have been dreamed of by even the most
visionary of advocates forty years ago.
And yet we must bear in mind-that possi-
bilities are not actual commercial suc-
cesses today. Whatever they may be in

_the future—even the immediate future—

we must remember that for present day
commercial installations, commercially
successful plants must be used. As one
manufacturer recently put it: “Our fear
is that there will be a wave of disappoint-
ment experienced if there is any extensive
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adoption of some of the ill-digested sys-
tems now offered to the public.” This
manufacturer has been experimenting
with a power gas producer for over three
years, but will not put it on the market
until he is satisfied that he has overcome
al] of the difficulties which he has experi-
enced in the past. From what we hear,
not all other manufacturers have been so
observing of the necessity of supplying a
commercially successful plant. We
would not for one moment be understood
as saying that all such plants offered are
not commercial successes when installed
under the conditions prescribed by their
manufacturers today. The fact is that
there are many of them in successful op-
eration, but we have learned of some fail-
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ures which, as above inciicated, show that
the manufacturer had not completed all
his experiments before placing his pro-
ducer on the market.

We have been asked why we have not
published a list of the gas engine awards
at the St. Louis Exposition. Our reason
for not doing so was that, although the
officers promised on some half dozen oc-
casions to give us an official list of the
fina] awards, they have never done so.
While from outside sources we have
learned of some of the awards, yet we
understand that as originally made the
awards were contested and later changed,
and we have not felt justified in publish-
ing a list which had not been authorized

GETTING FUEL TO THE GAS ENGINE.
By ALBERT STRITMATTER.

Fuel is necessary for a gas or gasoline
engine, and yet it is strange how many
engine users will forget that unless fuel
is supplied to the engine it will stop. How
many times do gas engine experts go to
locate trouble with an engine, only to find
that the gasoline tank is empty?

A gas engine manufacturer, in talking
of this matter recently, told the writer
that he had sold an engine some 200 miles
from his factory and the Sunday follow-
ing its shipment he was called up by tele-
phone by the purchaser, who stated that
on the day before (Saturday) he had got-
ten the engine installed nicely, and it
went off almost at the first attempt, but
Sunday morning when he went to pump
some water for his stock, he couldn’t start
the engine at all.

“Are you sure that there is gasoline in
the tank?” asked the manufacturer.

“Well, I'm pretty sure,” was the reply.
“I filled it up yesterday morning.”

“That’s just about long enough ago to
make it certain that you need some more

in it by this time,” answered the manu-
facturer,

The customer promised to see if this
was the trouble, and, after some further
admonitions, left the telephone. Later he
wrote that after filling the tank the en-
gine went off all right.

Another manufacturer, in the course of
a talk on the subject of educating the user
of an engine, mentioned a case where an
engine had been installed for operation
on gas. Some time afterwards the cus-
tomer wrote that he had been unable to
start the engine and that he had employed
a local machinist, who claimed to have
had some gas engine experience, but this
man had given up the job after three
days’ time on it.

After correspondence, the manufac-
turer sent one of his men, on the agree-
ment that the expense would be borne
by the customer if nothing was found
wrong with the engine. Otherwise, the
manufacturer was to stand the expense.

When the expert arrived he refused to




THE GAS ENGINE. 69

touch the engine until the customer
showed him what method was used in
trying to start. Not getting the engine
started, the expert sent for the local ma-
chinist and had him try to start the en-
gine, but he also failed. _

Then the expert said to the machinist:
“You turn on that gas cock by the meter,
and then try to start it.”

As is customary, a cock was placed in
the gas pipe at the engine and another in
the pipe near the meter. The latter had
in some way been shut off and neither the
user of the engine nor the machinist had
discovered that the engine was not get-
ting gas.

This same manufacturer mentioned an-
other case, similar to that first mentioned.
He was called out into the country to see
what was the matter with an engine, and
on reaching the place asked the owner of
the engine to put a stick into his gasoline
tank and see how much gasoline he had
in it. The result was that the tank was
discovered to be almost empty.

In another case a gasometer had been
used to regulate the gas pressure. This is
a galvanized iron receptacle partly filled
with water and having through its bot-
tom the gas supply pipe, which opens
right into the gasometer, A floating top
extends over the opening of the pipe and
into the water, holding the gas in the
gasometer. When the pressure inside the
float raises the top to a certain point a
valve in the supply pipe is shut off. The
engine sucks gas from the gasometer and
as the gas is taken from it, the floating
top lowers and the supply pipe valve
opens. Now the weight of the floating
top creates a certain pressure of gas in
the pipe line from the gasometer to the
engine, and this assists the sucking action
of the piston in giving a full charge to the
engine. The user of the engine learned
by experience, therefore, that in starting
the engine there would be a proper size

charge of gas admitted if the dial cock
in the supply pipe were set at a certain
point.

A sort of gas bag was later put in, in-
stead of the gasometer. This was really
nothing more than a large opening into
which the gas could be collected until
the engine should need it. After it was
put up, the engineer could not start the
engine. If the gas was taken from the
gasometer the engine started off all right,
but when switched back to the gas bag
would not start.

This set the engineer to thinking, and
all of a sudden it dawned on him that the
weight of the gasometer top created a
certain pressure in the gas pipe to the
engine, but the gas bag did not have this
same weight and therefore the gas in the
bag and in the pipe leading to the engine
was not under such pressure. Therefore,
when the gas valve opened the gas did
not flow as freely into the cylinder. Con-
sequently, it was necessary to open the
dial gas valve to a further point to admit
sufficient gas, at this lower pressure, to
make an explosive mixture. As soon as
this was done, the engine started off
promptly.

But gas and gaso'ine do not constitute
the whole fuel used by the engine. Air is
just as necessary for the engine, and is an
important constituent of the fuel mixture.
The writer has known of some cases
where the air pipe was too small, or was
clogged up, or was so long and tortuous
with turns and bends that the air got to
the engine with difficulty. In other cases
air was taken from the room in which the
engine was installed, and there was not
sufficient ventilation to give the engine
plenty of air.

A case of this kind which comes to
mind was a retail store where a 2 H. P.
engine was used to operate a blower for a
system of carrying change cases in a com-
pressed air tube. The engine was put
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down in the cellar, where parts of the
stock were kept, and where everything
was as -nearly air-tight as possible, to
prevent the accumulation of dust on the
stocks. Not satisfied with this, the people
built an airtight partition around the en-
gine and blower, leaving barely enough
room inside the partition for a person to
get in and shut the door.

The result was that the engine, which
was to take its air from the engine room,
could hardly get sufficient air to keep it-
self moving. In fact, this was about all it
did do, and dissatisfaction was the result.

And the dealer who sold the engine could
hardly convince the user of it that the en-
gine required air

The user of an engine can not be too
strongly impressed with the fact that any
derangement of the fuel feeding or mix-
ing devices means loss of power, and in-
creased fuel consumption, because the
full possible power is not acquired from
each charge, It is cheaper to burn gas
or gasoline and air in the proper mixture
than to burn gas and gasoline with too
little air. Gas usually comes in through a
meter, while air doesn’t.

POWER GAS FROM VEGETABLE PRODUCTS.

Last summer and fall a series of experi-
ments was made by Menier Bros., Noisiel,
France, to investigate the possibility of
generating power gas from vegetable
products. An account of the experiments
was laid before the Academie des Sciences
and the following information was takeu
from the Comptes Rendus in which the
account appeared.

A generator of the Riche type and a
7o H. P, Duplex gas engine were used in
all the tests, the engine being prepared
for gas of low calorific value.

Where a small quantity of power is re-
nuired on farms, it is often customary to
employ coal and either portable or sta-
tionary engines to produce it. The coal
has sometimes -to be conveyed at consid-
erable cost tb the spot; and as the en-
gines.@re mot: always well constructed,
it reraires’ considerable fuel to produce
y:3f. P. Even when petroleum or
heavy oil is employed, the cost is still
high, though less than that of coal. The
experiments at Noisiel were undertaken
with the view of effecting economy in this
respect, and at the same time of disposing
of certain vegetable products. A poor

quality of hay, wheat and oat straw, pop-
lar and plane tree leaves, rushes, reeds,
and moss were found to give such satis-
fastory results that a suggestion was
made for the formation of a syndicate to
put up works and supply a group of
farmers who employ 40 or 50 H. P. and
upwards. For running these works, no
minera} fuel would be used except a little
coke or charcoal.

The hay used was obtained from
swampy meadows in the department of
the Marne. Its percentage composition
was: Ash, §; water, 14; nitrogen, 1.5;
potash, 1.2; soda, 0.07; lime, 0.6; mag-
nesia, 0.27; silicic acid, 1:5; sulphuric
acid, 0.2; and phosphoric acid, 0.3. With
this material, an effective horsepower was
obtained by using 2.2 pounds. No special
care was taken in charging the generator;
the hay being thrown in and slightly
pressed down with a pole. At the bot-
tom of the generator there was formed
a potassium clinker, which it was found
could be utilized as manure. The straw
of wheat and oats gave, on the whole, bet-
ter results. The wheat straw was of the
following percentage composition: Ash,
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‘4.2; water, 13; nitrogen, 0.52; potash,
0.87; soda, 0.08; lime, 0.26; magnesia,
-0.10; silicic acid, 3.60; sulphuric "acid,
0.11; and phosphoric acid, 0.21. An ef-
fective horsepower was obtained with 2.3
pounds.

The next experiments were made upon
produce of another kind—viz., rushes,
reeds, and moss. It was found that these
materials conld only be treated profitably
when they contained little water. Fallen
leaves were tried; the leaves being
gathered in the autumn. The beech
leaves had the following percentage com-
position: Ash, 4.7; water, 14; nitrogen,
1.3; potash, 0.23; soda, 0.05; lime, 2.12;
magnesia, 0.30; silicic acid, 1.5; sulphuric

acid, 0.075; and phosphoric acid, o.22.
With 1.3 pounds of these 1 H, P. was ob-
tained. Oak leaves, with much the same
composition, gave similar results. Chest-
nut leaves requiréd 1.32 pounds.

The fina] experiments were made with
sawdust, shavings, and ‘sctaps of wood.
It was found that poplat tree sawdust had
the following . percentage composition:

 Ash, 2.8; water, 15; potash, 0.74; soda,

0.18; lime, 1.1; magnesia, 0.2; silicic acid,
0.008; sulphuric acid, o.14;..and. phop-
phoric acid, 0.3. To produce 1 H. P. with
sawdust, it was necessary to use almost 4
pounds, but with shavings, this. quantity
-of power could be obtained with not quite

3 pounds. .

THE GAS ENGINE IN ICE CREAM FACTORIES

The ice cream factory is one of the
types of factories which require some
kind of power at an economical cost and
yet which will not require the attention
of an expert mechanic to keep it in opera-
tion or repair. The gas or gasoline en-
gine has been adopted by many of these
factories as the ideal kind of power for
such a plant. Not all of these installa-
tions use small-size engines, and at War-
ren, Pa,, there is an ice cream company
using a 50 H. P. gas engine with a reserve
plant consisting of a 30 H. P. gas engine
and a 20 H. P. steam engine.

In the Ice Cream Trade Journal Mr.
Albert McDougal calls attention to the
advantage in the use of a gas engine in
ice cream factories, as follows:

A paramount necessity in the ice cream
factory of today is a reliable source of
power, but it is wholly unnecessary that
economy be sacrificed to secure it.

There are some manufacturers who
still pin their faith to the steam engine
regardless of cost of installation and op-
eration, the complicated nature of the

‘plant are prohibitive,

plant required and the necessity of em-
ploying a licensed engin¢er, who in all
likelihood will ever be found ‘“‘too busy”
to do more than look after his engine.
This is difficult to understand, for surely
economy is as necessary in the ice cream
business as elsewhere.

For small plants—and the average
plant is small—where from 5 to 10 H.P.
is more than ample, the initial cost and
operating expense of a steam power
Both reason and
the pocket demand that another source
of power be found—and attention is
turned to the gas engine or the electric
motor. The convenience of the electric
motor appeals to many so strongly that
cost of operation is hardly considered—
until after the bills begin to come in. The
wiser manufacturer investigates thor-
oughly—and installs a gas engine, to the
lasting benefit of his pocket.

Larger users of power are less easily
weaned of their preference for the “good,
old, reliable” steam engine. I shall not
attempt to question the reliability of the
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steam engine, but shall content myself
with asserting the equal reliability and
greater economy of the gas engine.

It has been shown repeatedly by com-
petent authority that even where horse-
power into the hundreds is required,
certain types of gas engine are more eco-
nomical than steam engines, just as re-
liable and much easier to manage; but,
as my particular purpose at this time is
to present facts of interest to average
power users in the ice cream field, I shall
deal with average power units.

Leaving aside first cost, relatively a
matter of lesser importance, let us look
into cost of power or operating expense.
The comparative tables presented in con-
nection with this article are compiled

12 H. P. engines, averaging 5 H. P,
for 10 hours:

STEAM ENGINE. GAS ENGINE. ELEC. MOTOR
COAL @AS8 CURRENT
Fuel......8$ .70 ..... teeeaad $.70 ......... 81.75
Oil & Waste.07 ............. .06 ......... .05
Water.... .03 ............ 00 ......... .00
Att'dance 1.00 ............ .10 Att’dance .10
$1.80 $ .86 $1.90
20 H. P. Engine full power 10 hours.
STEAM ENGINE. GAS ENGINE. ELEC. MOTOR.
COAL GAS CURRENT
Fuel...... $3.20 ............ $2.00 ......... $6.40
Water.... .10 ............ 00 ......... .00
Oil & Waste.20 ............ A5 ...l .15
Att’dance 200 ............ .10 .10
$5.50 $2.25 $6.65
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from statistics of a series of tests applied
under average working conditions. They
are based on New York gas and electric
current and on coal at $2.60 per ton. No
water charge is set against the gas en-
gine, as only a small tankful is required
for use in cooling the cylinder. Wear and
tear is not included, as in any case that
depends largely upon the make of ma-
chine and the attendant.

As further showing the economy of the
gas engine, I may cite a statement that
appeared in the Electrical Review to the
effect that a given volume of gas utilized
in a gas engine coupled to a dynamo pro-
duced in incandescent lamps three times
as much light as would have been pro-
duced had the gas been burned direct at
gas jets, and in arc lamps the production
of light was as eleven to one. On this
showing the logical conclusion is that if
the electric motor is to equal the gas en-
gine in point of economy of operation,
power to generate the current for the
motor must be furnished at one-third the
cost of gas engine power—an undertak-
ing that would seem to be somewhat dif-
ficult. Test this conclusion by another
examination of the table of cost for steady
full power. It will be seen that one sup-
ports the other perfectly if allowance be
made for a very trifling difference in con-
ditions.

NAPHTHA AND GASOLINE ENGINES.

We are occasionally asked the question :
“What is the difference between a naptha
boat and a gasoline boat ?” A writer in Rail-
way and Marine News recently answered
the question by saying that the simplest an-
swer would be that naphtha uses the gaso-
line in the same manner that a steam engine
would use water and its force generated by
the expansion of naptha or gasoline, by
'wat into vapor under pressure which is

forced through the cylinders of the engine,
which in turn exhaust, or discharge their
contents in the base of the engine. From
there the gases are returned through a con-
densing coil under the boat and are cooled by
the water through which they pass, and the
gases in passing through this condensing
coil are cooled and condensed back again
into gasoline, which is returned by gravita-
tion into the tank from which it came.
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In the naptha engine the gasoline is heated
in a coil by a blast of gasoline gas in flame
and this engine has a large heating chamber
usually encased in a large brass tube or
stack, and to the popular mind it can best be
distinguished from a gasoline boat by the
roar from the smoke stack which passes out
above the engine.

A gasoline engine is operated by the ex-
plosive force of gasoline gas. In this engine
the gasoline is not burnt and there is no fire
about the gasoline engine. The gases are
made in a device attached to the engime
called the carbureter, or mixing valve,

wherein a blast of air is thrown against a
spray of gasoline.and the two coming to-
gether, the carbon in the gasoline is readily
distributed through the air in the mixing
valve and from thence it is taken into the
cylinder in the engine. As the piston in the
engine passes upward toward the top of the
cylinder it compresses the gas and at the
proper time an electric spark is discharged
into the gases, thereby causing an explosion
which forces the piston down into the cylin-
der, and this operation continues, making a
succession of explosions which propel the
engine.

NOTES ON THE THERMAL EFFICIENCY OF
MODERN MOTIVE-POWER ENGINES.

Such is the title of an article by Mr. B.
H. Thwaite, which appears in the current
number of the Vulcan—a monthly news-
paper published in Manchester. In it the
author expresses his dissent from the
views which have been recently expressed
and discussed as to the practicability of
constructing a really efficient and eco-
nomical gas turbine, and proposes, as an
akternative, a combination of the steam
turbine and the reciprocating gas engine.
He appears to have been led to this by the
difficulty as to compression when applied
to the gas turbine. This is no doubt a
real one, although possibly over-rated by
the adherents to the reciprocating type of
engine. As Mr., Thwaite points out in
the article, ccmpression in the ordinary
Otto cycle is effected within the power-
developing cylinder, and, consequently,
with a minimum of loss ; whereas with the
gas turbine it must be effected as a separ-
ate operation, and would be inevitably at-
tended with considerable loss, resulting
from the flow of the compressed fluid
through contracted areas, such as the
ports and other connections of the com-
pression cylinder. He foresees, more-
over, that the ideal power gas of the fu-

ture will be one in which carbon monox-
ide is the supreme agent of heat produc-
tion, and in the use of which a high degree
of compression is necessary to secure a
sufficiently sensitive ignition. If, he says,
a turbine gas engine is to be economic, its
fuel agent must be a gas that will be
ignitably sensitive with comparatively
low degrees of pre-compression, such as
is oil vapor, or a gas rich in hydrocarbons.
This condition, however, brings with it the
difficulty of a higher range of temperature
in the working cylinder, and the danger
of overheating of the actuating organs of
the engine. These considerations lead
him to conclude that the most practical
solution of the problem how to obtain: the
highest degree of efficiency from the fuel
employed, is to work the two power-pro-
ducing agents—the gas engine and the
steam turbine—in harness together,

The great progress which has been
made during recent years in the construc-
tion of internal combustion reciprocating
engines of high power encourages Mr.
Thwaite to believe in the practicability of
such a combination, in which would be
utilized for steam production not only the
sensible heat, which at the present time
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is lost in the necessary cooling of the gas
to the temperature of the atmosphere, but
also the heat absorbed by the water em-
ployed to keep cool the working cylinders
and some of the actuating organs of the
gas engine,and likewise the exhaust gases
of the latter. The steam thus generated
would be available for driving a steam
turbine; so that the two types of power
generating machines would be acting in
interdependent connection for a common
service. Thus the-ahsolutely perfect com-
hustion of the gaseous fuel in the work-
ing cylinder of the gas engine would pro-
vide a great part of the thermal potential
required for driving the stéam turbine.
The gasification process and the gas en-
,gine exhaust stages would be drawn upon
to secure part of the balance of heat; the
remaining thermal requirement being
-satisfied by direct! combustion of the
gaseous fuel in the steam boiler furnace.
-The steam turbine and its steam generat-
ing accessories would serve for starting
the gas engine, and provide also the re-
versal motion requirements. The opera-

“tion of such a combination is thus de- -

scribed: “The rapid starting of the gasifi-

.cation process with fan propeller, driven
with steam initially generated with solid
fuel to be subsequently displaced with
gas, starting of the high-power vertical
-gas engines with the steam turbine; the
reversal of the gas engines by the steam
-turbine, whioh will, of course, be com-
pounded and equipped with condensers;
the proportion of the gasification product
required to be used in the steam generator
will be small because of the thermal as-
sistance given by the gas engine, hot
jacket water, etc.”

It is claimeéd that the application of this
combination to ocean steamships might
result in a total thermal saving of 55 per
cent. on the best existing marine engine
practice, besides a lessened consumption
of water: while the tell-tale trail,.to say
nothing of the discomfcrt to passengers of
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smoke issuing from the funnels of steam-
ships, would practically disappear. For
battle ships, it possesses additional feat-
ures of strategic value. During an engage-
ment, for example, the steam generating
plant could be shut down altogether, and
there would be no danger of self-destruc-
tion should the steam boilers be pierced
with shot or shell; while the piercing of
the funnels (of small proportion compared
to those of existing practice) would not
-interfere with the efficiency of the gas en-
.gines. The fuel would be fed into the
high-pressure gas generators automati-
cally; so that the stokers’ work in the

- boiler stoke hole of a battleship would be

deprived of its terrors, and, owix;g to the
reduction in the weight of fuel required
for a given power, the storage space
would represent more extended running
power. A like propositon for inland serv-
ice would assist in the prevention of
smoke, and enable recovery to be made
from bituminous fuel of the condensable
hydrocarbons and ammonia ; the program
of operations dinvolving only temporary
use of solid fuel.

It will be seen that the scheme is a com-
plicated one, and can evidently be applied
only on a large scale. Indeed, the article
commences with a statement which pre
pares the reader for this, by saying that
*‘the economic supremacy of the principle
of centralization in modern. work of
power-energy-development, and the dis-
tribution and transmission of such power
electrically, is now proved beyond cavil.”

In a paper read at a recent meeting of the
American Street Railway Association, Mr.
E. D. Meier stated that a 500 H. P. Diesel
engine was being installed to operate a por-
tion of the Sheboygan & Elkhart Lake Rail-
way ; that the German Diesel Company have
built four engines of 400 H. P. each, four
cylinders each (100 H. P. to the cylinder),
which is being erected for the street railway
and lighting plant at Kiew, Russia.
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this industry has already obtained a firm
foothold among our manufacturers, and it
would seem that the time is not far dis-
tant when the comparatively wasteful
steam engine and steam boiler will be al-
most entirely replaced by gas and pro-
ducer gas-engine plants,

In addition to supplying a means for
the practical operation of the larger sized
gas engines, the gas producer has added
an impulse to the large gas engine trade
which is very marked, for without a fuel
gas of this description the sale of large en-
gines was entirely restricted to the na-
tura] gas fields, while now it is practical
to install a high-power gas engine plant
wherever coal and water are availabie,
with the result that although until quite
recently quotations on gas engines of
1,000 H. P. or over could only be obtained
from European firms, at the present time
of writing no less than six American firms
have submitted estimates for such high-
power engines,

Visitors to the St. Louis Exposition
had the opportunity to observe this type
of machinery in actual operation; for a
concern that is a pioneer in this line of
work, had in actual service two power
plants, one for the operation of the gas
engine exhibits of one of our well-known
engine manufacturers, while the other
plant supplied gas for the testing plant of
the United States Government in “The
Gulch.” Both these plants operated con-
tinuously and satisfactorily during the
Fair, and their small coal consumption
served as an object lesson to thuse who
compared the workings of these plants
with similar steam equipments.

Generally speaking, gas producers can
be depended on to furnish one B, H I
hour from 114 pounds anthracite pea coal,
this type of fuel being the favorite for gas
producer work, owing to the fact that the
resultant gas contains no by-products to
be gotten rid of by special machinery.

It can easily be estimated, with the cata

now obtainabic on the market, what the
cost of an entire equipment of gas pro-
ducers and gas engines, to replace a steam
plant, would be; and while the first cost
of the gas plant would appear consider-
ably higher than the cost of a steam plant
of the same capacity, the resultant econ-
omy would be so very great that it would
pay a very high rate of interest on the
money invested, and probably pay off the
entire cost of the plant in about four years
in addition.

In estimating on a gas producer power
plant, the owner should first ascertain the
exact maximum amount of power which
he will be called upon to deliver, for gas
engines, unlike steam engines, have no
overload capacity whatever. Again, he
should satisfy himself as to the cheapest
and most readily obtainable fuel in his
locality, as the builder of a gas producer
can supply him with several types of gas
producers designed for various grades of
coal, both anthracite and bituminous, ob-
tainable on the market; and furthermore.
the cost of the plant will vary materially
with the fuel to be employed. For ex-
ample, a hard-coal plant will be much less
expensive thaa one of the same capacity
for soft coal, as in the latter case there are
hydrocarbons in the gas which have to be
removed by mechanical washers, or they
would condense in the form of tar and
gum up the engine.

Among the plants of thi; nature which
have been in service sufficiently long to
satisfy the most exacting demands may
be mentioned that the Camden Iron
Works, Camden, N. J., and that of the
Erie Railroad Company, Jersey City, N. J.
This latter plant has been in continucus
service twenty-four hours a day for up-
ward of five years since its installation,
and indicates the thorough reliability ot
this type of plant when properly installed
and efficiently handled.—Scientific Ameri-
can.
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THE GAS

TURBINE

Among the rivals to the steam engine
and the steam turbine, the gas turbine
offers most enticing attractions, and the
eagerness with which any authentic in-
formation cencerning actual experiments
in this line is sought is evidence of the
extent to which the subject is being
studied. Theoretically the gas turbine
should be an operative machine from
which an efficiency nearly, if not quite,
equal to that of the four-cycle recipro-
cating internal combustion motor may
be cbtained. [Practically there are many
difficulties in the way, difficulties which
it may require the utmost ingenuity of
designer and constructor to overcome.

Thus the conditions of maximum ef-
ficiency in such a machine involve rota-
tive speeds at which the centrifugal
stresses become greater than the resist-
ance of any available material of con-
struction, while at the same time the
working temperatures are indicated to

be those at which the resistance of al-
most any material would be gone any-
how. The efficiency of the gas turbine
itself becomes also involved with that
of the efficiency of some appropriate form
of air compressor, and the rotary air
compressor available for such purpose
involves nearly, if not quite, as many
constructive difficulties as those of the
gas turbine itself. Nevertheless, we be-
lieve that the gas turbine will ultimately
be made, and that it, or something like
it, will be found superior to any steam
engine which can be constructed. Mean-
time, the builders of reciprocating en-
gines and of steam turbines will continue
to produce their respective machines
without fear of losing their business over
night, and the advent of the gas turbine
will be heralded sufficiently far in ad-
vance to permit them to give themselves
ample protection.—The Engineering Maga-
sine,

THE USEFUL

GAS ENGINE.

The gasoline engine has many advan-
tages over any other power for farm use,
unless it be electricity, and only in excep-
tional cases can electricity be obtained
for power. Gasoline engines, when ig-
nited by a battery, can be operated any-
where without danger from fire, and this
is the great advantage over steam. It can
also be started in a minute without wait-
ing to get up steam, and when the work is
done the expense stops at once. It re-
quires no engineer, is automatic in action
and self-regulating. At the Iowa State
Fair last fall a traction gasoline engine
was exhibited, and the operator would
start it and get off and let it run around
the circle with no attendant. The battery

is better for ignition than the flame, and is.
cheaper and safer.

For separating milk, churning, pump-
ing, running saws, shredders, fanning
milis, washing machines and grindstones,
gasoline engines have proved by a wide
experience to be entirely satisfactory.
Fcr threshing machines it is still an open
question, for the smaller engines have so
far recommended themselves better than
the larger ones.

Stationary gasoline engines should be
bolted firmly to a base of rock and mor-
tar. If they can make the base tremble
their work will not be satisfactory. In
this locality practically all the country
newspapers are printed with gasoline en-
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gines, and sometimes a balky engine on
an upper floor never gives a particle of
trouble when it is removed to the lower
floor and made solid. For small engines
the style which uses the oil cooler instead
of the water cooler has advantages, for
water will freeze in the tank sometimes
and cause much trouble. If a water cool-
er is used and it be a stationary engine,
the best way is to have the water in the
cistern or a tank and let the engine pump
it for cooling, the water running back to
the cistern to be used over and over again.
The cistern is out of the way, and it wnll
not freeze.

Small engines are usually more service-
able on the farm if portable and mounted.
Even ordinary trucks work well, and
shredding, wood sawing, etc., can be done
anywhere. A few farmers can unite in
buying a shredder of moderate capacity
and a gascline engine and circular saw

and change work and get their jobs done
with no cash outlay but for gasoline, and
suit themselves as to the time to do it.

The dairy farmer, however, needs an
engine all to himself. He should have a
farm separator, and should separate every
day, of course, and so he needs the engine
night and morning every day in the year,
and he can use it for other purposes the
rest of the time as desired. Some dairy
farmers rarely move their engines, finding
so much use for them around the dairy
house that they depend upon traveling
outfits for heavy work, threshing, etc.
The ease of operating, the cheapness, the
saving in work, the freedom from danger
of fire, the compact form and small room
required, and the readiness with which it
can be started and stopped give the gaso-
line engine a great advantage over other
kinds of motive power for the farm.— E.
C. Bennett, in Iowa Homestead.

THE NEW-DUR EXPLODER.

It seems incredible to many people
that the size of the spark in gas engine
ignition has anything to do with the re-
sult, and some suppose that advancing
the spark compensates for the small size,
but this is not true. It seems to be quite
well demonstrated that there is an ex-
plosive effect distinctly different from
mere expansion, and if this explosion with
consequent high pressure can be produced
when needed, more power results thav
when simply ignited. Why there 1s a dif-
ference, one can only guess, but Mr. C. E.
Duryea thinks that it is probable that in
the case of the explosion the gases have
sought a new relation, but have not had
time to fit themselves into their new
places, whereas in ignition pure and
simple this change of condition is a pro-
gressive one, so that the extreme expan-
sion at one point is modified by the final
or minimum expansion at some other

point. Imagine, for example, a spoonful
of sugar in a glass of water; the sugar
being solid, displaces its bulk of water,
but as soon as it dissolves it apparently
enters the crevices in the water without
perceptibly increasing the bulk.

It is well known that rapid crystal-
lization is never so regular and beautiful
and probably not so compact as that
which takes place more slowly.

The “New-Dur” exploder shown here-
with has been invented to explode (de-
tonate) each charge of a gas engine
instead of merely igniting it. That it
does this, the size of the spark, the theory
of construction, the testimony of dits users
and the results derived from’it, all demon-
strate.

It is not a magnetic spark plug and dif-
fers from all devices of this kind hereto-
fore offered either for domestic gas light-
ing or for engines. The spark is produced
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at a pre-determined instant and is not af-
fected by the rate of vibration, sometimes
early and sometimes late. When the cir-
cuit is connected, the exploder magnet
instantly closes the sparking circuit
through the spark coil and when the cir-
cuit is broken, the spark coil ocircuit in-
stantly breaks, discharging its full in-
tensity, made even more intense by the
discharge of the magnet. The result is a

The New-Dur Exploder.

spark superior to anything before shown
for the purpose; with easier starting,
greater power, steadier running, less mis-
fires and less jerking and straining of the
gears, chains, bearings and other parts.

The accompanying diagram shows an
exploder connected to one brush of a
triple commutator, with wining indicated
for other cylinders and to the generator.
Any suitable source of electricity may be
used, but unless otherwise ordered, the
exploders are wound for regular direct
current magneto. From the generator,
the electric current flows, when connected
by the commutator, through binding post
I to coil of the magnet, finally grounding
on the shell of the magnet and returning
by the way of the engine and the ground
wire of the generator to complete the cir-

cuit. The magnet instantly attracts the
armature and forces the reciprocating
spark pin firmly into contact with the ad-
justable sparking point, thus closing the
sparker circuit. This permits a flow of
current through the coil, thence to bind-
ing post 2 and through the armature and
sparking pin to the engine and ground
wire of the generator. The resistance of
the magnet winding is so great that but
little current flows through it, which
forces almost the entire output of the
generator through the coil, thoroughly
saturating it. When the magnet circuit
is broken by the commutator the arma-
ture is released and flies back quickly un-
der the action of its spring till it strikes
the head of the sparking pin, (still held in
contact by a light spiral spring) and
knocks it out of contact with a velocity
exceedingly great, due ta the extreme
lightness of the needle and the rapid
movement of the armature. The superior
results of the hammer-blow make-and-
break are much improved by the fact that
never before has the moving part been
as light and susceptible of such rapid
movement as in this device. The entire
strength of the current is available to

close the contact and since magnetic pull
increases inversely as the square of the
distance, the contact is always firm and
sure in spite of oil or soot. Once in con-
tact, an infinitesimal amount of current
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suffices to hold the armature because of
the short distance and the very great puii
exerted by the magnet when once closed.
This permits nearly all the current to sat-
urate the coil, giving the largest spark
possible even with a weak current. The
breaking of the magnet circuit throws all
the current through the coil, charging it
to the fullest as the magnet discharges
and in addition throwing into the coil the
intense discharge impulse of the magnetic
oircuit, actually compounding the effect.

The device is made by the Duryea
Power Company, Reading, Pa., who state
in a recent letter:

“The one thing difficult to understand
is that magnetic plugs as heretofore con-
structed can not give the best spark under
all conditions. All magnetic igniters

heretofore used are held in contact by a
spring, which must be strong to avoid in-
terference by soot or any light resistance.
If this spring is strong, a strong current
is required to make the magnet break the
circuit. If the spring is weak, the circuit
is broken before the coil is saturated, with
the result that the spark is weak in either
case and does not compare with an ordi-
nary make-and-break spark. In our de-
vice the magnet circuit receives the full
strength of the battery until the sparking
circuit is closed, after which the sparking
circuit, because of its less resistance, gets
the greater portion until the magnet cir-
cuit is broken, then the entire current
with the kick of the magnet discharge
brings the intensity of the coil to the
highest, resulting in an enormous spark.”

SOME LARGE GAS ENGINE- WORK.

Two 4,000 B. H. P. gas engines direct
connected to gas compressors were erect-
ed last summer by the Snow Steam Pump
Works, of Buffalo, N. Y., at Pine Grove,
W. Va,, in the plant of the Hope Natural
Gas Company. These pumps take the gas
from the wells at a pressure of about 100
pounds and compress it to frcm 250 to 325
pounds to enable it to be delivered
through about 170 miles of line to Cleve-
land, O. One of these pumps has been in
operation most of the time since last July,
furnishing gas to Cleveland and smaller
Ohio cities. .

Larger yet are three engines which the
Snow works have under construction for
the California Gas & Electric Corporation
for use at its San Francisco plant. Each
of these is to be suitable for direct con-
nection to a three-phase, 400-kilowatt, 25-
cycle generator operating in parallel with
one or more similar units, and must be
capable during load peaks to develop
5,333 B. H. P. They are to be of the four-

cylinder, twin-tandem, double-acting type.
with cranks at go degrees to each other,
and are to operate at a piston speed of
about 800 feet. They will use a gas manu-
factured from California crude oil under
the Lowe process, and containing some
632 B. T. U. to the cubic foot. The first
of these engines is to be shipped on April
1; the second, June I, and the third, Au-
gust 1, of this year. The entire station
equipment, including exciters and starting
air compressor, will be operated by gas
engines, all to be furnished and built by
the Snow Company.

The same company has recently
shipped and has practically completed the
erection of seven gas-engine-driven gas
compressors of 1,000 H. P. each, which
are to be used for pumping gas to Colum-
bus, Zanesville and many other smaller
Ohio cities. Four of these are for the
Logan Natural Gas & Fuel Company, and
the other three for the Ohio Fuel Supply
Company.—Power.
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ANSWERS

TO

INQUIRIES

It is our purpose to answer in this column in-
quiries of general interest which relate to the gas
engine or its accessories. The questions will be
answered in these columns only, and we reserve
the privilege of refusing to answer any question
which is not, in our judgment, of interest to the
subscribers of THE GAS ENGINE.

All matter intended for this department should
be addressed to The Editor of THE GAS ENGINE,
Blymyer Building, Cincinnati, Ohio. The name
and address of the sender must accompany the
inquiry in all cases as evidence of good faith.
The initials only of the sender will be published,
together with the postoffice and state.

Write on one side of the paper only, and make
all sketches and drawings on a separate sheet.
Mark each sheet with the name and the address
of the sender.

(a) I would like to know what are the
correct dimensions of the crankcase inlet,
cylinder inlet and exhaust port for a high-
speed two-cycle auto engine 4Y%-inch bore
and 5-inch stroke. (b) What should the
water jacket space be and also diameter
of inlet and outlet pipes? (c) What
should the compression space be? (d) I
intend to place the spark plug on the inlet
side of the cylinder, and when the piston
is at the end of the compression stroke it
will be cut off from the rest of the com-
pressicn space, except by a space of ¥4-
inch between the end of the deflector and
cylinder head. Would it work success-
fully? J. D. S,, South Bend, Ind.

(a) Crankcase inlet 1 1-16-inch by 134-
inch; cylinder inlet 34-inch by 2-inch; ex-
haust 15-16-inch by 2-inch. (b-c) Water
jacket space l4-inch; inlet 1}4-inch, out-
let 1}4-inch, compression space 1 7-16-
inch long. (d) Place spark plug in the
center of the cylinder head for best re-
sults.

Would you please give me the size of
ports for two-cycle motor 25-inch bore,
3-inch stroke to extend 2l4-inch at right-
angle to piston running at 1200 r.p.m. or

more? (b) Which is preferable for high-
speed motors with touch spark ignition,
an igniter mechanically operated or opera-
ted by piston?
J. H. C,, St. Louis, Mo.

(a) Inlet port 3%-inch by 1l5-inch; ex-
haust port Y4-inch by 1V3-inch; inlet port
to crankcase 9-16-inch by 1)4-inch. We
do not believe anything could be gained
by extending the port any further around
the cylinder as you suggest. (b) The
hammer break igniter operated from the
outside is much the more satisfactory, but
jump-spark ignition will probably give
you more satisfactcry results.

I have an engine that requires a spark
coil with three wires. The coil is worn
out. I have a spark coil with two poles
and wish to know how I can wire for the
two-pole coil. F. D. C,, Cocoa, Fla.

The two-pole coil is evidently a pri-
mary spark coil and will not answer for
jump-spark ignition. Your best plan is to
secure a new jump-spark coil.

I have a small two-cylinder automobile
engine which is a four-cycle air-ccoled,
size of cylinders 2-inch by s5-inch, and
fitted with a piston make-and-break
igniter. (a) Do you think the motor
could be installed in a small boat to run
with any sort of satisfaction? I can cool
it with a small fan. If you think it could
be done, what size two-blade propeller
would you advise and at what speed?
(c) What H. P. would it develop at that
speed? J. E. H,, St. Francis, Fla.

(a) There should be no trouble with
the engine in a small boat provided a fan
was used to cool it. (b) As the bore and
stroke of the engine is so unusual we be-
lieve some mistake must have been made
in the measurement. Making a rough
guess we should say abcut an 18-inch
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two-bladed propeller. (c) Not being
sure of the bore and stroke we could
hardly tell what H. P. the engine would
develop.

What power will be developed by a
4¥-inch by 6-inch engine at 450 r. p. m.?
E. C. D., Mt. Oliver, Pa.
From 3% to 4 H. P. for a four-cycle
engine. '

I have adjusted the vaporizer of my 3
H. P. two-cycle marine engine 8o it shows
a blue flame at the relief cock in the dusk
of the evening. When I stop, I switch off
the current and then close the cock in the
gasoline pipe, the fuel valve remaining
untouched. I land, drag in the boat, turn
on the current, open gasoline cock and at
the first turn the engine starts, with the
third explosion in the cylinder the fourth
charge is ignited in the crankcase when
the inlet port is uncovered, I hold that the
crankcase ignition is due in this case to
the excess of fuel in mixture on the third
charge. Am I right, if not, why?

L. K. Smith, Grant, Fla.

This is the first time we ever heard ot
surplus of gasoline causing crankcase
explosions. Usually they come from a
weak mixture or too late ignition. Pos-
sibly if you have an ighiter with variable
lead your engine speeds up in the first
three revolutions to make the lead too late
and causes the crankcase explosions, or it
may be that for some reason the first
few explosions empty the crankcase and
that the speed of the engine is not suf-
ficient to draw in a good mixture.

Would you consider a 1-inch pipe large
enough for intake of a 4-inch by g-inch
engine run at 600 r. p. m. if the admission
valve is 134-inch diameter?

G. B., Kenosha, Wis.

No. A 1-inch pipe is too small in area
for the intake. If the piston speed of the

for about 1 sq. in. We believe you would
get better results with a 1%4-inch pipe.

I have designed a cylinder making it
air-cooled, using 16 flanges 3-32-inch by
§-32-inch by 1l4-inch. According to
some engineers the width of the flange
should not exceed 10 or 15 times the
thickness, and I have used the average
thickness and made the width equal to 10
times it. (a) Do you think I can keep
the cylinder cool at 800 r. p. m. by the
use of these flanges and a blower, deliver-
ing air at the exhaust and also on edge of
each flange and at top? (b) I have used
a spherical construction of piston and
would like to have your opinion of it. It
is certain that it would take a ball of gas
ignited in center less time to be com-
pletely ignited than a layer of gas ignited
on one side, and I have endeavored to
use this principle by dishing the piston
head. What weight flywheel should be
used for a three-cylinder engine of these
dimensions, 4.5-inch by 4-inch, to be 14-
inch diameter? Would a 50 Ib, rim be
sufficient? (c) I have used a rather large
exhaust, 3-inch by 34-inch, using a for-
mula for exhaust calling for about 2 by
13-16 inch. I have two transfer ports
opening into the cylinder amounting
to 3-inch by Y4-inch, endeavoring in this
way to reduce the tendency of the live
gas to mix with the burnt gas. (d) The
inlet to the crankcase is 3-inch by $4-inch.
Would a large carbureter having two
mixing valves be large enough to use for
this engine, or should three smaller ones
be used? (e) Will there be any ad-
vantage in using an automatic timer, the
speed of the engine controlling the posi-
tion of the contact and governing by
throttle alone? (f) What H. P. should I
get from a three-cylinder engine com-
posed of cylinders like one in sketch? I
have figured on 15 to 20 H. P.

G. G. J., Alleghany, Pa.
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(a) There is no reason why you should
not keep the engine cool if you have suf-
ficient air current, although we believe it
would have to be a pretty large blower to
answer for such a large bore. (b) We
are in doubt whether a spherical construc-
tion of the head will answer for a two-
cycle engine, although it is certainly the
best for a four-cycle. The position of the
spark plug will probably give you trouble
with sooting. We would suggest at least
a 100-1b. flywheel. (c) For a piston
speed of 800 ft. per minute, which is usual
in an automobile engine, your exhaust is
none too large. The proportions you re-
fer to are for a 4-inch bore, and even this
would be a little small. The size of your
transfer port is also about right. (d) We

should increase the size of the inlet port
in the crankcase, making the three open-
ings 1-inch by 11-16-inch. Your vapor-
izer need not be any larger than would be
necessary for one cylinder, provided the
cranks are set at 120. We would suggest

.a vaporizer with compensating shutter

rather than a mixing valve. (e) We be-
lievethat an automatically governed timer
is a very good thing; however, it should
be subject to hand control as well, (f) 24
H. P. at 1200 r. p. m. In general we
should say that very much better results
would be obtained by using 4-inch bore
by 414-inch stroke or similar proportions
if higher power is desired. An engine of
that size should give you 20 H. P. at 1200
r.p.m.

GAS AND GASOLINE ENGINES FOR COAL MINES.

The use of gas and gasoline engines for
power purposes has been rapidly de-
veloped within the past few years, so that
at the present time their use is no longer
an experiment, and with the manufactur-
ers of gasoline engines that stage is long
since past, their object at the present time
being to adapt the gasoline engine to as
many uses as possible. In examining al-
most any catalogue of the leading manu-
facturers, one not familiar with these
machines will be surprised to find to what
extent this has been accomplished, as well
as the combination in which they are
made up. They are to be found success-
fully furnishing power for grain elevators,
flouring mills, electric lighting, modern
shops, combined with pumps for water
works, hoisting machinery, air compres-
sors, marine engines, and an almost end-
less variety of uses. And, where economy
is an object, the gasoline engine, as it is
called, will be found in favor, being not
only economical, but safe, durable and
simple, and can be run on gasoline, distil-
late, or crude oil, and so being adapted to

the fuel of almost any section of the coun-
try. Not only, however, is the economy
of fuel an important factor in which the
gasoline engine has to do, but in the at-
tendance they require, skilled attention
not being constantly required as with
other motive power.

In connection with mining, it has been
demonstrated that, notwithstanding coal
costs nothing for fuel, still there is an
economy in using a gasoline engine for .
power at the mines, and they are being
successfully used for hoisting, pumping
and running blowers, as well as the usual
other machines about the mines. There
are mines where these engines are located
far down in the earth close by the seeps
of water and are constantly and almost
without attention sending the water to
the surface hundreds of feet away, and at
a very small cost of fuel or attention. At
the same mines will be found another
combination of gasoline engine and pump
on the surface doing its duty in drawing
water from the deepest excavation.—The

Inland Operator.
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Ever since the automobile type of mo-
tor has begun to be developed, and ever
since the automacbile began to come into
use, there has been an increased demand
for a reliable handbook on the subject of
the gasoline automobile. In another
column will be found more general an-
nouncement of a new book by Mr. E. W.
Roberts, “The Automobile Pocketbook.”
Mr. Roberts is too well known to the
readers of this magazine, especially the
older readers, to need any introduction.
‘Whiatever he writes is sure to be of inter-
est and, what is possibly more essential, is
sure to be of great value. The new work
will be found of invaluable assistance to
the designer, user, or prospective pur-
chaser of a gasoline automobile.

Judging by the interest exhibited at the
shows in the motors, the automobile buy-
ers are acquiring more knowledge in re-
gard to this most essential part of the
automobile. While recognizing the value
of efficient transmissicn, durable tires,
etc., yet the engine is the essential por-
tion. Trouble with the working of the
engine is felt so immediately and so seri-
ously that the successful automobile must
have an engine which will give as little
trouble as possible. The buyers recog-
nize this, and most of them are going a
step farther. They realize that for an
automobile to be successful it must have
the proper care and attention. Therefcre
the mechanism of the engine and other
parts must be such that the operator can

understand it. The purchaser cf a car is
therefore appealed to by any car which
appears to be so built that it may easiiy
be understood by the operatcr. Along
this same line is the increasing access:-
bility of parts, which aid in a study of
the car, by being easily reached, as well
as permitting of repairs with compara-
tive ease. ’

General Greely, Chief Signal Officer in
the United States Army, recommends, in
his recent annual report to the Secretary of
War, the continued experimenting with au-
tomobiles as parts of telegraph and balloon
trains. He does not consider the automo-
bile in its present state adapted to geaeral
transportation in the field. He remarks that
the type equipped with internal combustion
engines has especially valuable features from
a military standpoint in that the quantity of
fuel and water necessary is small.

One of the novelties in French auto-
mobiles is a complete car containing a
kitchen, dining room, sleeping room and
engine room. It is 32 feet long and
mounted on solid wooden wheels. It is
claimed that a speed of 20 miles per hour
can be attained, the motor being of 20
H. P.

The French Admiralty has placed upon
the rivers of the French Congo a police boa¢,
97 feet in length, equiped with two 30 H. P.
engines. She is armed with quick-firing
guns.
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SOME NOTES OF THE CHICAGO AUTOMOBILE
SHOW.

Among the new cars shown at the Chi-
cago show that of the Adams Co., of Du-
buque, Ia,, is one that attracts special at-
tention. The engine is a three-cylinder,
air-cooled motor and revolves around a
stationary shaft, placed vertically. The
cylinders are bolted together, and to a
cast steel flange with bronze bushings,
forming bearings around the crankshaft.
The air coolingis assisted by the cylinders
revolving at a rapid rate, drawing in air
at the center and expelling it rapidly at
the ends of the cylinders.

In the Franklin cars mechanically
operated valves and an auxiliary exhaust
have been adopted.

Four cylinders in one casting is the
feature of the Hammer Motor Co. It is
rated at 24 H, P. The cylinder casting is
made without a water jacket, which is
supplied by one aluminium casting cover-
ing the upper portion of all four cylinders.

The Holsman automobile has a 10
H. P. double cpposed motor, air cooled.
The cylinder heads screw into the cylin-
der. Vane spokes in the fly wheels assist
in the cooling.

The Dayton Electrical Mfg. Co. shows
a new timer for multi-cylinder engines.
A year or so ago there were few of these
on the market, and the demand fcr a de-
vice of this kind has called forth several
makes.

The combined two and four-cycle,
three-cylinder engine of the North Chi-
cago Machine Co., is a novelty. Intended
to operate as a four-cycle under ordinary
conditions, the two-cycle feature is used
when great power is required, as in hill-
climbing in an automobile, or in a heavy
current in a boat. The operating mech-
anism is in the cam shaft, which may be
shifted longitudinally by means ofa clutch
engagement at the two-to-one gear, so

that the valves may be timed and the
spark made to operate the motor as a
four-cycle motor. Shifting the cam to
another gear wheel puts the motor into
time with the main shaft and thereby
gives each piston an impulse at each revo-
lution. This is accomplished by means
of the cam shaft operating the exhaust
valves,

The “New-Dur” exploder, which is de-
scribed more completely in another
column, is shown by the Duryea Power
Company.

The Frayer-Miller car, having the
blower system of cooling, is an illustra-
tion of the fact that air cooling appeals
to users of engines and that the satisfac-
torily air-cooled engine has some talking
points which influence buyers. Air cool-
ing is undoubtedly an advantage where
it is successfully accomplished. What
the public is demanding is to be shown
that the various systems do not possess
disadvantages which overbalance the ac-
count.

The Continental Engine Co. showed
their line of engines, which are more fully
described elsewhere.

Five hundred sparks per minute are
claimed by the Duplex Coil Co. for their
new coils. Two cores, two primary and
two secondary windings are used, con-
nected as one unit.

The air cooling of the Mahoning Motor
Car Co. is accomplished by stringing, in
spiral form, triangular copper wire on a
copper ribbon 34-inch by 1-16-inch.
Under pressure, the wire is then wound
about the cylinder. Finally, by electro-
plating, there is secured a firm metallic
connection between the cylinder wall and

. the radiating materials.

In a coil shown by J. M. Wilson a low-
tensicn alternating current of high fre-
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quency is used, being fed continuously to
the primary coil. The reversals in the
current are transformed in the coil into
sufficient voltage in the secondary circuit
to cause a hot flame in the cylinder. A
powerful magnet furnishes the current,
The Remy Electric Co. show their
magneto alternator for jump-spark igni-
tion. In the device for a four-cylinder
motor the speed is the same as that of the
motor. Two impulses for each revolu-
tion of the armature are necessary, and
as the armature is rotated a double cam
operates the points breaking the primary
circuit and causing a high tension current

to be delivered to the segment in the dis-
tributor. The segmeant is so set that
when the cam breaks the primary it is
directly in front of one of the terminal
wires leading to a cylinder, but the seg-
ment does not touch the terminal, rather
acting as a spark gap. I’rovision for tim-
ing the spark is provided by mounting the
driven gear, which is upon the magneto
shaft, on a sleeve, The magneto shaft and
sleeve are slotted helically in opposite
directions, and, by moving the swivel
axially along the shaft, the angular rela-
tion of this driven gear to the armature
is changed.

THE PARIS
HOW

As long as it continued to be the case
that automobile builders brought out
radical improvements on their cars each
year, the annual automobile shows were
watched with eagerness to learn what
novelty each exhibitor might have to
show for the coming year. But as the
automobile began to assume certain well
defined features this novelty began to de-
crease each year. And every succeeding
show seems not to have a larger propor-
tion of novelties than had its predeces-
sors.

Not that changes and improvements
are not made each year, and not that
novelties are not shown each year, but
the tendency is against radical changes
in methods of construction. For instance,
side entrances to the tonneau are admit-
ted now to be a feature which will soon
succeed entirely the rear entrances. This
change did not occur radically in one
year, but last year the tendency was seen
and this year it is even more evident.
And so the automobile shows give the
observer an idea of the tendencies of con-
struction, which are therefore eagerly
looked for.

At the Paris salon in December there
were some novelties and some tendencies
for the visitor to see, but not the wide
variations that have marked some of the
earlier exhibitions.

For instance, singly cast cylinders
seem to be growing in popularity, owing
to the ease with which they may be cast
and machined, as compared with the two
cylinder castings. Not only this, but the
assembling and removal of singly cast
cylinders is easier.

The tendency among European makers
to adopt the mechanically operated inlet
valve has been confirmed, and there were
few automatic induction valves shown.

Again high-tension magneto ignition
is very widely adopted. On at least one
car an exhaust pot similar to that used in
stationary service in this country has
been used, and the exhaust pipe from
the pot is six inches in diameter. Still
another car had a water jacketed exhaust
pot.

A few cars were equipped with copper
water jackets. The Moto-Bloc car,
which hitherto has had inclined cylinders,
has adopted the vertical type. Double
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ignition was adopted by the Darracq
firm.

In a new type of gasoline electric car
a four-cylinder engine has an elastic
coupling with a dynamo which also
serves the purpose of a fly-wheel. The
shunt wound generating dynamo is rigid-
ly connected with a transverse brace. The
power developed by this generating plant
is distributed direct to two motors gear-
ing on to the back wheels.

A Belgian firm exhibited a car in which
they had done away with a ciange speed
mechanism, depending entirely on the
throttling of the motor to give the vari-
ous speeds. Quite a number of foreign
built cars and a few American cars are
advertised as having this flexibility of
control, but this is the first instance of
which we know when the makers had
sufficient confidence in their claims to
dispense with other change speed de-
vices.

Regarding frames, by far the greater
proportion were of the pressed steel
type.

The tendency is undoubtedly to multi-
cylinder engines, as was shown a year
ago, and this has caused the general
abandonment of the horizontal type of
motor.

Ball-bearings are used by the Hotch-
kiss Company, the only bearing without
balls being the connecting rod. Even the
crank-shaft is equipped with the ball-
bearings.

Carburation is one of the subjects
which has not assumed a standard posi-
tion and the tendency of last year toward
a truly automatic carbureter was again
shown this year. Hot water jacketing
the carbureter has been employed in a
number of cases. .

The Decauville carbureter has the
usual float feed chamber connected to
another cylindrical chamber by a short
length of tube. In this latter chamber

is placed a valve, adjustable by means of
a thumb-screw. This valve is set once
for all to regulate the quantity of fuel
passing to the bottom of the cylindrical
atomizing chamber, and when its proper
position has been ascertained it is there
secured by a lock-nut. Air is admitted
through gauze at the sides of the bottom
of the mixing chamber. Above the
gauzed opening is set a movable cup form-
ing a seat for an elongated cone, the
top of which terminates in a stem, which
projects through the cover and there car-
ries 2 milled thumb wheel. The lower
end of the cone has a stem passing
through the cup and the air space, and
rests on the bottom of the chamber. The
cone is of considerable length, and is
formed with fine grooves over the whole
of its surface. When the suction of the
engine pistons are felt in the mixing
chamber the effect is to induce a per-
fectly proportional inflow of gasoline and
air to the cup, whence they are sucked
up in impingement against the grooved
surface of the cone, the gasoline being
thereby very finely pulverized. The ef-
fect of the piston induction is to create
a depression above the cone that largely
facilitates the inrush of air and spirit.
The quality of the mixture being always
constant, the quantity is regulated by
raising or depressing the cone. The mix-
ture is complete before it reaches the cyl-
inders, and the entire absence of internal
resistance to its flow enables the engine
to obtain the fullest possible charge of
gas.

In another type of carbureter there
are two jets and jet chambers, one con-
siderably larger than the other, the ap-
paratus “containing a simple method by
which when the engine exceeds a certain
speed the second jet and jet chamber are
more or less brought into operation as
required. The carbureter is hot - water
jacketed.
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In the Chenard & Walker cars the va-
riable lift of the inlet valve has been
abandoned in favor of a further modifi-
cation of an automatic carbureter. In-
stead of the continuous vertical move-
ment of the air and gasoline valve, this
valve is now made so that it lifts per-
manently, rising higher or lower as the
speed of the engine rises or falls, but does
not close and open on its seat in response
to every suction stroke as heretofore.
The lift of the combined valve is also con-
trolled from the wheel, so that it may be
said to act as a maximum speed gov-
ernor. With this carbureter the velocity
of the air over the jet is always the same,
and when the valve lifts to afford more
air the gasoline aperture is increased in
the proper proportion.

The Panhard engine is not fitted with
a governor in the ordinary sense of the
term, but has a piston throttle valve op-
erated by the circulating pump through
the means of a diaphragm and spring.
The mixture itself on its way to the cyl-
inders is controlled by this hydraulic gov-
ernor, and not the air admission to the
carbureter,

In a two-cycle two-cylinder and four-
cylinder gasoline motor shown the pis-
tons travel over two segmentally sec-
tioned hollow guides placed opposite
each other, and over which the piston
fits. These guides communicate with the
inducticn pipe through orifices in the cyl-
inder walls and a two-storyed chamber
attached to the jet chamber, in which a
non-return valve is placed. The upward
movement of the piston sucks a charge
within its cavity as it rises, and upon the
descent of the piston during the cylinder
charging stroke this charge is delivered
through the hollow guides and the non-
return valve to the induction pipe, and
into the cylinder through the usual auto-
matic valve. On the compression stroke
the hollow piston is again charging itself
with mixture from the carbureter, and
upon the explosion stroke a fresh charge
enters at the top of the cylinder, chasing
out the burnt products at two ports in
the cylinder walls, uncovered by the
travel of the piston towards the end of
its stroke. The piston therefore acts as
a suction and delivery pump for the
mixture.

THE AUTOMOBILE POCKETBOOK,

“The Automobile Pocketbook,” by E.
W. Roberts, is a new book which will, we
are confident, find a hearty reception.
Mr. Roberts, as is known to most of cur
readers, was editor of THE Gas ENGINE
during the years 19o1 and 1902. He is
the author of a number of well-known
books on gas enginery, among others
“The Gas Engine Handbook” (which is
new in its fifth edition), “How To Build
a 3 H. P. Launch Engine.” “Gas Engines
and Their Troubles.” etc. For several
years past Mr. Roberts has been devot-
ing considerable time to the gasoline
automobile and is recognized as an au-
thority on the subject.

The contents of the book cover practi-
cally every subject in connection with the
gasoline autcmobile. In the thirty-four
chapters are included the subjects c¢f au-
tomobile engine cycles, fuel-mixing de-
vices, ignition, speed control, care cf the
engine and automobile, engine design, en-
gine troubles, transmission systems,
axles, wheels, tires, steering devices.
emergency repairs, etc.

The book will have over 300 pages.
3V2x414, with over 5o diagrams and illus-
trations. It will be bound in limp leather,
and the price is $1.50, postpaid. Itis ncw
in press and will be ready for delivery the
second week in March.
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“CONTINENTAL” ENGINE S.

This is often called an age of speciali-
zation and The Continental Engine Co.,
Fisher Building, Chicago, 111, assert that
by concentrating their efforts along the
line of gas engines and gas engine trans-
mission they have been enabled to pro-
duce engines and transmissicn which con-
form to the best practice in any individual
requirement. The engines of this com-
pany are made in various styles.

The type A, 28-32 H. P. motor is of the
four and six-cylinder vertical type, hav-
ing cylinders cast in pairs and valve
chambers collectively placed cn one side
so as to utilize but one cam driving out-
fit, and thereby simplify the accessibility,
the piping arrangement and the lubrica-
tion provisicns.

The. valves are all mechanically op-
erated to avoid any irregularity in du-
plicaticn, and to insure a reliable and eco-
nomical cperation by virtue of non-stick-
ing valves that never fail to seat properly
or to give identically the same results and
the same supply of fuel mixture under the
different conditicns that a motor of this
nature is naturally subjected to. The
crank is entirely of hard aluminum.

The type B 18-22 H. P is a four-cylin-
der vertical motcr with singly cast cylin-
~ders, having small water space and get-
ting an equal expansion and cooling ef-
fect which is very necessary in engines of
small bore.

In this type, in connection with the
end bearings, there is a crankshaft bear-
ing between every pair of cylinders, dis-
tributing the total bearing area to the
greatest posible extent with the shortest
possible individual bearing length. This
constructicn insures an extremely smooth
and restrained running motor with prop-
erly aligned and locked bearings. .

Type C is a triple-cylinder engine rated
at 12-15 H. P. The cranks are set at 120

degrees, giving impulses two-thirds of a
revoluticn apart. The makers claim that

the cfficiency of this engine is slightly

above that of the four-cylinder type.
Type D is a three-cylinder air-cooled
engine. A four-cylinder motor of the
same bore and stroke, 3V by 45, is also
made. The cylinders of these types are
machined both inside and out, fitted with
specially, die stamped, flange, copper ra-
diating fins and separate cast socketed
heads. The valve chambers, cast inte-
gral with the heads, are so constructed as
to give easy access to all valves for their
inspection and removal. The crank case
and ccver to these motors are cast entire-
ly of nickel aluminum, with separate
compartments fcr each cylinder, to insure

Type B.

oil retention beneath each, at all times
and under all conditions,

Type E is a double-cylinder, 10-12 H.
P. motor, which, owing to the few parts,
small space occupied and comparatively
low cost, is recommended for certain
classes of marine and special work. Types
F and G are double-opposed motors.

Type H is a four-cycle, ““concentric cyl-
inder” motor, for which two-cycle results
are claimed. This type is manufactured
under letters patent and virtually a con-
centric two-cylinder interposed motor,
having a double trunk piston of two diam-
eters located within the aligned cylinders
with but one connecting rod and crank.
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The operation and working of the motor
are such that when the vehicle or boat
requires but a minimum of power, as is
the case under ordinary conditions of
working, one of the cylinders (or both
alternately) can be switched out from
working without destroying the cycle of
operation or balance, and thus prevent
running cylinders under light, inefficient,
noisy load, yet give adequate reserve
power facilities for heavy going, as in hill-
climbing, soft roadbeds or heavy seas.
A two-cycle, type I, 114-2 H. P,, is an
entirely new production. This engine in
combination with a mixing valve secures
a speed of 850 r. p. m. Within the fly-
wheel is contained a governor reverse
that will automatically reverse the engine
without shutting down, when the, circuit
breaking trigger on the operating handle
is thrown. This is acomplished by virtue
of the fact that the governor re-estab-
lishes the electric circuit to'the ignition
outfit at a certain speed, causes an explo-
sion and kicks the engine back the re-
verse from which it was running. The
speed of this motor is controlled entirely

THE GAS ENGINE.

by shifting the operating handle, which in
turn controls the timing of the spark.
The jump spark system of ignition is
used and the manufacturers say they can
safely run this motor at 850 r. p. m. with-
out missing any explosions.

The mixer valve shuts off automatically
when the engine is shut down and has a
mixing plate at the bottom of the mixing
chamber that prevents any liquid rushing
to the engine without being thoroughly
mixed with the air. This feature of the
mixing valve has enabled an increase
from the former speed of 200 r. p. m. with-
out sacrificing the explosiveness of the
mixture and without causing any back
firing into the crank chamber that is so
detrimental to this type of engine.

The Continental Engine Co. makes a
specialty of furnishing manufacturers
and users of gasoline power outfits the
products best suited to their requirements,
and to this end they have facilities which
they state will enable them to furnish
such outfits at prices that are usually
charged for stock engines and transmis-
sion.

CARBUR

ETERS.*

It can not be denied that, of the various
adjuncts to the motor proper, the car-
bureter is of primary importance. It is
the very lung of the motor, and upon its
behavior chiefly depends the results ob-
tainable from the engine.

The function of a perfect carbureter is
to allow the engine on the suction stroke
to take into the cylinder, at all speeds, a
full charge of maximum weight and of
the best proportions for obtaining the
maximum power. Bearing this in mind,
the chief feature of a perfect carbureter

*A paper read by Mr. E. W. Walford
before the Automobile and Cycle En-
gineers’ Institute at Birmingham on Janu-
ary 19th.

would be:

1. Absence of throttling of wire draw-
ing under all conditions.

2. The provision of the best firing mix-
ture under all conditions.

3. The maintaining of the charge at as
low a temperature as possible without al-
lowing freezing to occur.

To comply with the first requirement,
no part of the air passage through the car-
bureter should be of smaller area than
that of the effective opening of the inlet
valve, and the shape of the passage should
be such as to put a minimum of resistance
on the passing air. That is to say, the
passage should be straight, and as far as
possible smooth, and the sum of the areas
of the various air intakes should be more
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than equal to the area of the valve open-
ing.

To comply with the second require-
ment,the so-called “automatic” carbureter
has been produced. The chief condition
affecting the carbureter in this respect is
variation of pressure in the carbureter
chamber due to variation in engine speed,
throttle opening, etc. The chief reason
fcr this is a simple one. The air being an
elastic fluid varies in weight, decreasing
with the increase of suction, whilst the
weight of the gasoline is constant. There
are other reasons, but this is the main one.
The result is that when suction is high too
much gasoline is taken from the jet, and
vice versa.

There are then two types of automatic
carbureters:

1. That in which the air supply is
varied as the suction and pressure varies.

2. That in which the fuel supply is
throttled or baffled as the suction in-
creases, such as the Dunlop, the air intake
being fixed.

In the variable air intake type it is ob-
viously advantageous to have as small a
number of air intakes as possible—prefer-
ably only one. That means that the air in-
take should be located behind the -jet.
There are two ways of doing this. The
air intake may be varied at the jet or some
distance from it. In the first instance, the
velocity of the air passing the jet is kept
high, and an ejector effect is set up, which
draws the gasoline from the jet, and
causes it to be violently broken up and
well mixed. To obtain this, the area of
the passage for the air past the jet must
be varied according to requirements. In
the second instance the gasoline is drawn
from the jet merely by a vacuum and falls,
dripping out at the bottom of the carbu-
reter. Experience shows that accurate
control in such a case is difficult,

In the second type of automatic carbu-
reter (with a fixed air intake and variable
jet), it is clear that the fixed passage

through the carbureter must be quite as
large as the effective opening of the inlet
valve. For good starting, then, the bore
of the jet must be large. It is obvious
that the control of the bore of the jet is
most delicate—the chief point against this
type. The Dunlop, and one or two other
carbureters, have obstructions in their
jets, which prevent the too rapid flow of
gasoline at high speeds.

With any automatic carbureter the mis-
take is often made by the buying public of
fitting the carbureter without adjusting it
to the engine. They are under the im-
pression that if it is ‘“‘automatic” it is
bound to do all that is required of it. In
any case, there should be an adjustment
on the automatic device which is adjust-
able while the engine is running, as many
are not. This adjustment is very neces-
sary to cope with variations of levels with
different gasolines, variations of atmos-
pheric pressure, due either to altitude,
weather conditions, or both, variations in
the compositon of the fuel, and for dis-
crepancies in manufacture.

The automatic device must be actuated
by the variation in pressure in the spray
chamber. This variation in pressure is
brought about by variations in throttle
opening, engine speed, and the number of
cylinders being supplied. If, then, the
automatic device is controlled in any way
by the speed of the engine, or in conjunc-
tion with the throttle, correct results un-
der all conditions can not be obtained,
though an approximation is realized
which gives fair results over a certain
range.

The third requirement, that of main-
taining the charge at as low a temperature
as possible, is important if best results are
to be obtained. When volatilization oc-
curs the temperature in the spray cham-
ber falls. This causes the aqueous vapor
in the passing air to condense, and, unless
steps are taken to prevent it, to freeze and
choke the passage.
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To prevent this, either the spray cham-
ber is jacketed, and the cooling water or
exhaust gas circulated through it, or the
air drawn in is warmed. Of these meth-
ods, exhaust gas jacketing seems by far
the best. The amount of heat passing can
be controlled, while with the warm water
jacket a good time is taken to warm the
carbureter up, the jacket is liable to burst
with frost, and the joints must all be
water tight. In any type of jacketing,
only those parts should be jacketed where
freezing occurs, in order not to heat up
the charge unnecessarily. For this rea-
son taking the air in warm is nct the best
methcd, but it is the simplest. With small
engines, warming of any kind has been
found superfluous if the carbureter is
sheltered behind the engine, as on a mo-
tor cycle, and any warming method is a
useless complication and a power waster,

It will be seen, then, that the necessity
of warming is due to the presence of
water in the charge. Apart frcm any pos-
sibility of freezing, the presence of water
in the charge is bad, as has been proved
by Mr. Roots, who by passing the gas
over unslaked lime obtained better re-
sults, until the lime was “‘saturated.”

The gasoline should be fed into a well,
with an cutlet therefrom to the float
chamber through lavers of gauze. The
bottom of this well should bi detachable,
so that water and grit collecting in the
well can be removed. The passage from
this well to the float chamber should be
large, for obvicus reasons.

The float is generally the most unreli-

able part of the carbureter. To overcome
leakage troubles, it is suggestéd that the
float should be of cork, covered with
graphite, and copper plated.

The passage frcm the float cHamber to
the jet should not be led from the bottom,
as any grit, and especially gummy de-
posits, are thus left behind. To prevent
this foreign matter returning to the
needle valve seat, a slight wall may be
raised round it. The passage to the jet
should, of course, i-e of large bore and be
casy to clear.

The jet should be easily removable
without the necessity of taking any part
of the carbureter down. It is an advan-
tage tc make the jet of large bore almos:
to its tip, where it is drilled as required.

As the carbureter is not stationary, but
is tilted in different directions, it is an ad-
vantage to have the jet in the center of
the float chamber. Then tilting of the
carbureter has no effect upon the level of
gasoline in the jet. In all such cases.
however, the top of the jet is high abcve
the level of the gasoline, and consequently
starting is not easy. The central position
of the jet does not seem of very great im-
portance. and excellent results can be ob-
tained with the jet close up to the float
chamber. In such cases, the carbureter
shculd be set across the carwith the spray
chamber on the right-hand side.

These notes do not, of course, profess to
deal with the subject scientifically, but
only to set out some of the practical re-
quirements, with a view of promoting u
discussion.

ITEMS.

The New York City sewer department
has a portable pumping plant for draining
cellars, etc., emploving a kerosene oil en-
gine for operating the pumps.

We have often wondered when we would

see the toy gas engine, similar to the toy
steam engine familiar to most boys. At last
we learn of one on the market. Its power
is “not estimated,” but it will run, and to do
so all that is necessary is to connect a rub-
ber tube to a gas pipe and “light the gas.”
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HOW TO EXAMINE A VERTICAL MOTOR

The amateur possessing a four-cylin--

der motor may shrink from the task of
removing the cylinders for the purpose
of examining the state of the piston rings
or to lighten up the gudgeon pins.

In reality it is a simple operation and
easily done by any one possessing a
mechanical turn of mind.

To remove the cylinders, which are
usually cast in pairs, one must first de-
tach all the wires of the electrical circuit,
taking care to label them to prevent mis-
takes in re-erection.

If the valve tappets are all on one side
of the cylinders it may be necessary to
remove these to get at the nuts holding
down the cylinders to t he crank-case.
This is, however, quite a simple matter.

Here, again, it is advisable to mark
the parts or make a diagram, showing
where each fitting was taken from, un-
less the parts are already numbered.

No two cars of a different make are
fitted up in exactly the same manner, but
the differences are so small that the op-
eration of lifting the cylinders is almost
identical for any type. The crank should
be in such a position that both pistons
are half way up the cylinders; this will
facilitate the removal. The cylinders may
then be wriggled off the pistons and lifted
clear of the chassis.

Piston rings are easily removed by
pushing two thin blades under them and
slipping them off. They should be care-
fully handled, as they are very springy
and brittle.

When the pistons have received at-
tention, and the gudgeon pin is found
to be in order it is an easy matter to
replace the cylinders.

Before the parts are replaced they
must be scrupulously cleaned and
smecared with fresh lubricating oil. All

grit and dirt must be removed from the
base of the cylinders and the top of the
crank-chamber, which is generally a
faced joint.

In some motors there is a tapered ring
round the cylinder opening which allows
the piston rings to slip in easily. If
there is no taper at the end of the cylin-
der the rings must be compressed and
each one tied up tightly with string. As
each ring enters the cylinder a sharp
knife cuts the string, which is then pulled
clear.

With a little patience, and more wrig-
gling, the pistons will enter the cylin-
ders, which must be carefully lowered on
to the studs or holding-down bolts.

The nuts on the holding-down bolts
should be screwed down hand-tight, after
giving a final look round to see that no
foreign matter gets in the joint. While
the nuts are stil hand - tight, turn the
starting handle carefully with the com-
pression taps open and see that all is
working properly.

The spanner should be used evenly
and alternately on each nut.

When the last nut has been screwed
up tight, and the various parts reassem-
bled, take the same precautions of work-
ing the crank round by hand before start-
ing up the motor on its own power.

By labeling each part all danger of
connecting up wrongly is eliminated.

A careful mechanic will provide a box
large enough to take the disconnected
parts. This keeps them ali together, and
they do not get kicked about the floor.

Each nut should be replaced on the
stud or bolt from which it was taken.

It only requires-a little courage to make
up one's mind to start the work, and it
will be found much simpler than one at
first imagined.—Motoring Illustrated,
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GAS DRIVEN LOCOMOTIVES AND,$HJRS.

The Berlin correspondent of The
American Invientor gives in a recent issue
some interesting facts relative to the use
of gas engines in medium and large sized
units for marine service. We quote the
following extracts from the article:

The fact that endeavors to drive ships
mechanically were made long before me-
chanical traction was applied to road ve-
hicles seems to be due to the necessity of
overcoming the acticn of winds and cur-
rents contrary to the course of the ship.
In fact, the first steam railway was not
started until twenty years after the first
connection by steamer had been estab-
lished on the Hudson River by Fulton in
1807. It is true that obstacles of a purely
technical character have no doubt also
contributed to delaying the development
of the steam railway.

Now steam engines, which were in the
beginning of a rather uneconomical oper-
ation, gradually underwent material im-
provements, all of which, far from con®
stituting any new inventions, embodied,
however, merely the practical realization
of ideas suggested by Watt, Hornblower,
Woolf, Murray, Evans and others at the
end of the eighteenth and the beginning
of the nineteenth century. The progress
actually made is mainly due to the gen-
cra] technical development, allowing of a
much more perfect machining of mate-
rials. The development of the steamship,
which has now gone on for nearly cne
hundred years, was accordingly secured
without any essential modifications in the
underlying principles.

Of late years, it is true, there has been
scmething in the way of a radical modi-
fication, as stcam turbines have begun
to replace the familiar reciprocating en-
gine. There are, however, rather nar-
row limits as to the utilization of fuel,
though a material progress has been ob-

tained since the origin of steam engines
(when only about three to four pef. cent
of the heat contained in the fuel was
converted into effective work), zt s not
likely that the utilization of smtepn per
cent, as secured by the best class, med-
ern-day steam engines, either recipro-
cating or turbine, be ever exceeded con-
siderably. A utilization of fuel as per-
fect as possible is, however, cf special im-
portance on board ships, where the store
of coal carried along is an unavoidable
charge, resulting in larger dimensions of
the ship, which in turn requires a greater
horsepower and larger store of fuel, and
so on. The- coal consumption is, how-
ever, nowhere of so great ‘an importance
as on warships, whose radius of action is
mainly dependent on the amount of coal
they carry. In fact, an engine requiring
only half the amount of coal necessitated
by the actual steam engine would allow
of the radius of action of warships being
increased by more than double.

A steady revolution is taking place in
the field of stationary engines, where gas
motors are gradually replacing steam en-
gines. Whereas these motors, until some
vears ago, were mainly limited to small
industries (being connected to the munici-
pal‘gas mains), their rapid present devel-
cpment is mainly dependent on the utili-
zation of blast furnace gases. N

‘Now 'the idea'suggested itself to utilize
gas engines also for the operation of
ships; in fact, the first gas ships are only
just now being put into operation. ‘Ex-
plosicn engines operated by liquid fuel
(benzine, petroleum or alcohol) have, it is
true, long been used for small-sized boats
and even as auxiliary engines for large
river and sea-going vessels, though the
cost of operaticn be much higher than
with steam engines. Clumsy gas en-
gincs, designed for stationary operation,
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without any previous alteration, were
simply installed in large boats, to serve
there’ as auxiliary motors. Marine gas
engines proper, operated with coal, were
not, however, available up to the present
day.

Now, Mr. Emil Capitaine, of Frank-
furt, Germany, a well-known engineer in
the field of motor construction, has de-
signed a gas engine specially intended for
the operation of ships, and being avail-
able for more than 1,000 H. P., while fully
utilizing any advantages inherent in the
gas engine. The principles that guided
Mr. Capitaine were enunciated By him-
self in a lecture recently delivered before
the Frankfurt section of the Assocnatnon
of German Engineers. :

As the efficiency of gas engines is most
<atxsfactory for moderate units, it seems
advisable to use several small cylinders
combined rather than a single large-sized
cylinder. A 200 H. P. gas engine, in-
cluding four cylinders of 50 H. P. each,
will, for instance, show the following ad-
vantages as compared with a one-cylin-
der engine: (1) the speed of rotation of
the machine can be about twenty-five per
cent higher, the reciprocating masses be-
ing relatively smaller; (2) the cylinder
capacity can be reduced in the same pro-
portion; (3) the flywheel masses and the
power losses attendant on the uses of
large flywheels will be considerably re-
duced; (4) a rational disengaging regu-
lation can be used, even in such cases as
require a high uniformity of working,
thus doing away with the disadvantage
of the gas engines afforded by the rela-
tively less favorable consumption with
smaller loads as against steam engines;
(s5) the first cost of the engine will be
smaller, and so will the weight and di-
mensions of the engine and the cost of
the foundations; (6) a standard, four-
piston engine can be varied according to
its size by twenty to forty per cent, as to
its engire plants for marine purpores,

where size and weight are of paramount
importance, have accordingly been so de-
signed for powers up to an output of 1,00
horsepower.

The motors that are being designed ac-
cording to the above principles by the
Capitiine firm have as small dimensions
and as low a weight as possible. They
work at a very reasonable angular speed,
warrantmg a satlsfactory life of the en-

gine.

The gas is generated automatically
from coal or coke, in a specially-designed
producer, according to amplified princi-
ples. The gas formed is washed in a
finely pulverized water cloud, cooled and

purified in a centrifugal apparatus and
thrown in a very pure condition into a

mixing valve, to be mixed there with air
in the proper ratio to form the explosive
gas enteéring the gas engine. A special
device will maintain the temperature of
the producer at constant figures, even
with varying operation. On the shaft of
the centrifugal apparatus, driven from
the motor, there is at the same time a
centrifugal pump serving to discharge
the cleaning water used, and a similar
one intended for supplying fresh amounts
of cleaning water to the gas and of cool-
ing water to the motor.

The body of the motors, which are
made with either two or four cylinders,
consist of wrought-iron sheets, allowing
of a minimum weight with the highest
stability. Both the pistons and cylinders,
valves and igniters, are readily accessible
by loosening only four screws. No parts
of the engine have to be removed to al-
low of the cylinder, pistons and other
organs beirig cleaned or revised.

The consumption of coal for each hour
and effective horsepower is, in the case
of a 10 H. P. motor, 0.5 kgs.; with a 30
H. P. motor, 0.40 kgs., and with a 100 H.
P. motor, only as much as 0.36 kg. Cal-
culating the price of the coal used at
fifty cents per 100 kgs., the effective
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horsepower in a 30 H. P. plant will work
out at about two cents per hour. There
is obviously required only a comparative-
ly very small supply of coal, as compared
with steam engines, the latter consuming
generally 114 to 214 kgs. per hour, and
effective horsepower, in the case of 10 to
20 H. P. units.

The motors are started by compressed
air in the well-known way, to which ef-
fect a small compressed air tank has been
fitted below the floor. The 25 H. P. mo-
tors have two cylinders, while those from
50 to 100 H. P. arte fitted with four cyl-
inders. In the case of twin-screw boats
using 200 H. P. engines, a maximum out-
put of about 300 H. P. is secured

It should further be remembered that

no stoker is required, and that there is
no smoke or smell and no risk of explo-
sion. Whereas a 100 H. P. gas ship, as
above mentioned, uses about 36 kgs. of
coal, the consumption of a steamship will
average about 100 kgs.

The economical bearing of a possible
introduction of gas ships should not be
undervalued. In fact, many millions in
coal would be saved, and the waterways,
on account of the cheaper operation, be-
come much more efficient competitors of
railways than used to be the case. More-
over, as further improvements in the de-
sign of large-sized gas engines are to be
expected in the near future, the above-
mentioned advantages may even become
more striking.

ELECTRIC SPARKING FOR EXPLOSIVE MOTORS

Simple as the construction of an induc-
tion coil may seem, there are consider-
able difficulties to surmount. It is easy
to say that one takes a bundle of iron
wires and then winds round it a thick
copper wire with a secondary winding of
finer wire over it, and adds a condenser
and the mcst rapid trembler possible;
but to succeed in making an irreproach-
able coil in every way suitable to the
needs of the motor without producing
any sparking at the platinum contact
points, you must combine the iron wire
core, primary winding, secondary wind-
ing and condenser in their proper rela-
tionships.

Another interesting question is the
power of the spark. Some people are of
the following opinion: “Provided that
the coil produces a small spark, that is
sufficient.” People of this opinion have
obviously not reflected on the matter. The
strength of the spark that you get from
the coil depends upon the cubic capacity
and the pressure in the cylinder. With a

coil giving a small spark, you may get
good results in small sylinders and less
satisfactory results in big cylinders—
that is to say, an efficiency which will not
be the maximum. The object in produc-
ing a spark is to fire an explosive mix-
ture in the shortest time, so as to get the
maximum combustion of the flame. To
get this result you must proportion the
spark to the cylinder, for if we compare
the spark with a sphere we see that the
surface of the spark which produces the
firing varies according to the cube of the
radius.

At the same time, you must not always
be satisfied with having an extra rapid
trembler; you must use a trembler suit-
able for the maximum speed of the motor.
With the same expenditure of current a
rapid trembler produces smaller sparks
in the secondary than low-speed trem-
blers; thereforé you get a less good ef-
fect. To use a trembler suitable for a
motor running at 1,000 or 1,200 makes a
very poor combination—The .{utocar.
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TRADE PUBLICATIONS.

“The New-Dur” exploder is a device
used to explode (detonate) the gas en-
gine charge rather than ignite it. A cir-
cular from the makers, the Duryea Power
Co., Reading, Pa., gives full particulars.

The Harry R, Geer Co., St. Louis, Mo.,
has been sending out a very complete
. special catalogue of engines, castings and
acessories for motor cycles and motor
boats.

The National Battery Co., of Buffalo,
N. Y., have issued their 1905 catalogue
for storage batteries, which are made for
all classes of service, including gas en-
gine ignition service.

The Hart-Parr Co., Charles City, Ia,,
are sending out a I12x24-inch poster
showing their portable and traction gaso-
line engine outfits; also a folder contain-
ing testimonial letters from users of
these rigs.

The new catalogue of the Advance
Manufacturing Co., Hamilton, O., shows
the “Hamilton” gas and gasoline engines
in various classes of service. A feature
of the catalogue is large half-tones, show-
ing clearly the various parts of the en-
gine.

The Gardner Convertible Steam and
Gas Engine Co., Washington, Pa., issue
a very well-printed little catalogue of
convertible gas and steam cylinders and
engines, as the cylinders alone may be
attached to any oil well engine bed hav-
ing an overhanging cylinder.

From M. R. Muckle, Jr. & Co., engi-
neers, 512 Stephen Girard Building, Phila-
delphia, we have received a booklet, be-
ing a reprint of a paper by Mr. J. R. Bib-
bins on the Philadelphia high pressure
pumping station, in.which it will be re-
membered gas engines are used for
power generation.

The “Little Wonder” is the trade name
given by the Southern Machine Manu
facturing Co., 731 East Carey Street,
Richmond, Va., to their engines. A cir-
cular received from the makers gives
particulars in regard to the engines,
which are vertical, single cylinder, two-
cycle engines, using electric ignition, |

The Acme Gas Co. and the Strang En-
gine Co., both of Chicago, have been con-
ducting experiments on a Strang 3 H. P.
oil engine for some time. From a circular
received from the engine company we
learn that their engine was successfully
tested on various low grade oils, includ-
ing one imported from Borneo.

A new circular from the International
Power Vehicle Co., Stamford, Conn., is
printed in two colors and gives full in-
formation regarding the International
kerosene oil engines, which the manufac-
turers claim are the ‘“‘best yet discov-
ered.” [Electric light and storage bat-
tery plants are made a specialty by this
company.

“Power from Ordinary Kerosene” is
the title of a folder from the Strang En-
gine Co., 140 Dearborn Street, Chicago,
IIl. One type of Strang engine is hori-
zontal, double-acting ; another is vertical,
single-acting with jump spark ignition.
The circular states that the average con-
sumption of fuel is 3§ pound per H. P.
per hour.

The new catalogue of the Mathews
Boat Co., Bascom, O, is one of the finest
we have received this month. The cover
is a beautiful design, showing a power
boat on the water in moonlight. The
inside pages are not less attractive than
the cover, being replete with information
relative to buoys, signals, navigation
rules, - as well as Matthews torpedo
launches.
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C. F. Sparks Machine Co., Alton, Ill,
have a new catalogue on their engines,
which are built in several styles and
types. There is an 8 H. P. horizontal
double-opposed, four-cycle, water-cooled
engine, with or without propellers; a 5x5
double-opposed, four-cycle, water-cooled
marine engine, and a similar automobile,
air-cooled engine.

The O. K. Gas Engine Works, Win-
chester, ‘O,, have a circular of their ver-
tical, single and multi-cylinder engines,
which are built in units from 1 H, P. up.
They are four-cycle engines, the cylin-
der head containing the valves is water
jacketed. A relief ring is provided be-
tween the piston and cylinder head so
that if the user desires to change from
gasoline to gas he can increase the com-
. pression of the engine.

“The Spark That Counts” is the title
of a new booklet from the Induction Coil
Co., 10Y4 Miller Building, Milwaukee,
Wis. Every gas engines compresses the
mixture before ignition, and as compres-
sion increases so does the resistance to
the passage of the spark increase; there-
fore the greater the compression the more
powerful must be the coil. A number of
styles of coils are shown, also spark
plugs, a carbureter and a contact breaker
and spark timer.

Termaat & Monahan Co., Oshkosh,
Wis,, have a very well-printed catalogue
of their two and four-cycle marine en-
gines. One feature of these engines is
the method of operating the piston pin,
the pin being held rigid in the connect-
ing rod by means of a set screw. The
pin, therefore, has its bearing in the pis-
ton, giving larger wearing surface. Two-
cycle engines are built in units from 1}
to 8 H. P., four-cycle engines in larger
units, .

“We believe that if the principles in
the operaticn of a gas engine were bet-
ter understood by the parties handling

the engine, a great many of the mys-
teries and bewilderments surrounding
these engines would disappear, and there
would be less trouble and complaint”
Such is the main idea of a circular from
the Capital Gas Engine Co., Indianapolis,
Ind, and in following up the explana-
tions there are given four sectional draw-
ings showing the operation of a four-
cycle engine of the capital type.

The gasoline engine has become so es-
sential a machine to the farmer that it is
not surprising to note that more of the
manufacturers of agricultural machinery
are beginning.to build these engines.
The Foos Manufacturing Co., of Spring-
field, O., have issued a circular of their
“Scientific” gasoline engine, which they
significantly call “engineerless.” Both
vertical and horizontal types are shown,
ranging from 2 to 10 H. P. A portable
outfit is also shown, as well as a small
engine on skids belted to a “Scientific”
grinding mill, which should make an at-
tractive proposition to the farmer.

“Pipe and Boiler Coverings and Their
Uses” is a small pamphlet from H. W.
Johns-Manville Co., 100 William Street,
New York, describing various forms of
Asbestos and 85 per cent Magnesia Sec-
tional Pipe Covering, their use and value,
for both steam and hot water pipes and
to protect pipes from freezing. We have
seen some of this pipe covering used on
exhaust pipes to prevent danger of fire
from contact with wood, or to prevent
occupants of the room from unguardediy
coming in contact with the hot pipe.

Catalogue No. 83, from Fairbanks,
Morse & Co., Chicago, relates to the suc-
tion gas producer and producer gas en-
gines built by that company.

The catalogue of the Continental En-
gine Co., Fisher Building, Chicago, is an
excellent one, and is dedicated to him who
is interested in high grade hydro-carbon
engines and accessories. Several types
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of engines are shown, from two-cylinder
up to six, vertical and double-opposed
types. A more complete description of
these engines will be found on another
page. Posters and lithographed cards
have not been circulated largely by gas
engine makers in general, although a few
companies have adopted such advertising
literature with good results. A poster
received from the Continental Engine
Co. bears the title of “Two Winners,”
which reference is to a young lady ap-
pearing on the card and to the Cinti-
nental engine, which is also shown.

From the Smith Gas Power Co., Lex-
ington, O., we have received a blue-
print of their automatic suction gas pro-
ducer, for which the following claims are
made:

Uniform quality of gas maintained
automatically at all loads by the use of
an automatic regulator.

Very long runs on one charge of fuel.

For runs up to ten hours the only at-
tention usually required is for one clean-
ing and charging for twenty-four hours,
aside from this the plant requiring no
attention.

Waterseal charging door, which closes
the top of the producer absolutely air-
tight, but permits free access to the in-
terior for cleaning and barring the fire.

Patent swinging grate, which permits
the easy removal of ash and clinkers.

Highest possible fuel economy se-
cured by the use of a patent super-
heater and economizer.

Smalley marine gas engines are de-
scribed and shown in one of the most
elaborate catalogues received by us last
month, from the Smalley Motor Co., Bay
City, Mich. These engines are all of the
vertical two-cycle type. A port in the
hollow piston admits the charge from the
crank case to the passage leading to the
combustion chamber. In the smaller
sizes this passage aqpens into the cylinder

_in the usual manner, but in the larger:

units it leads to the cylinder head, and
the charge is admitted through an at-
mospherically operated inlet valve. De-
creased fuel consumption is claimed as
a result of this practice. Another fea-
ture of these engines is that the piston
heads, instead of being flat as is usually
the case, or curved as is sometimes the
case, are oblique, the slope of the oblique
being toward the exhaust port. In the
small units the higher portion of the
oblique acts instead of the baffle plate
usually used to divert the increasing
charge toward the cylinder head.

The Bruce-Meriam-Abbott Co., Cleve-
land, O., are sending out a series of cir-
culars of their engines, which are es-
pecially adapted to electrical work. The
engines are vertical, twin-cylinder, four-
cycle engines. The four valves are lo-
cated in a single head casting and are
opened directly into the cylinder space.
Jump-spark ignition is used, but without
a vibrator on the coil. The peculiar ele-
ment is the making and breaking of the
primary’ circuit between copper pins un-
der a bath of oil. The oil cup is adjust-
able in an insulated sleeve. A tapered
hole in the cup receives an easily re-
newed taper pin. Contact is made be-
tween this pin and a taper pin fastened to
a spring, which is held rigidly to the
frame. The entire mechanism is adjust-
able around its axis for changing time
of ignition. Two insulated terminals in
conjunction with the rotating pin serve
to ground each cylinder alternately, thus
permitting the use of but one coil and
but one contact maker. This system re-
quires more ignition current than the
older forms, but is found to be very much
more reliable, particularly for high duty
gas engine service. Spark gaps are used
at the plug terminals, so that the ignition
can be seen while the engine is in oper-
ation.

“ .A.'-r"\
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INDUSTRIAL ITEMS.

The Superior Tool and Supply Co., 506
East Front Street, Cincinnati, O., is put-
ting a line of engines on the market to
be known as the “Superior.”

It is reported that the sale and manu-
facture of the Secor oil and gas engine
has been acquired by the Marine Engine
and Machine Co., Harrison, N, J.

Bauroth Bros., Springfield, O., recently
put out some cf their engines for oper-
ating meat and sausage grinders in meat
shops, and report that the butchers have
found these plants very much of an im-
provement, giving them much greater
capacity from their old grinders. .

The Perfection Magneto Co., Ander-
son, Ind., was recently incorporated with
a capital stock of $20,000. F. G. Borden,
R. E. Creighton and M. K. Creighton are
the incorporators. The company has
been making “Perfection” ignition mag-
netos fcr several years. .

The Beaver Machine Co., 222 East
Second Street, Cincinnati, O., is a new
company starting in the gas engine busi-
ness. A specialty will be made of 3% to
10 H. P. engines. Mr. Beaver has been
engaged for some years in the gas engine

business, having been employed by an
Ohio manufacturer of engines.

Palmer Jordan, of Haddam, bought a
second - hand automobile in Providence,
R. I, for a small sum, and has rigged it
up for sawing wood, and it makes unique
and rapid work, says the Hartford
Courant. He saws a cord of wood in from
eight to twenty minutes, and then jumps
aboard and runs to the next customer.

Beginning March 3 and continuing each
week for a period of ten weeks, the Y.
M. C. A. of Chicago will conduct a series
of ten lectures on automobiles. Mr. E.
W. Roberts, formerly editor of this maga-
zine, will deliver the lectures, which will
be illustrated by lantern slides and dia-
grams.

The Meriam-Abbott Co., of Cleveland,
O., have long been knmown among the
gas engine trade as making a specialty
of electric light plants driven by gas en-
gines. The Bruce-Meriam-Abbott Co.
successors to the old company, are build-
ing engines in much larger units than the
older company did, and, having installed
new and improved machinery for their
manufacture, will no doubt be able to in-
crease their output considerably.

THE MARINE

GAS ENGINE

The Glasgow Herald recently called at-
tention to the use of gas engines as marine
propellers. Some barges on German ca-
nals have been propelled successfully by
this class of engine, but a more important
venture is now in hand in England.
Messrs. Holzapfel, on the Tyne, have a
vessel of some 800 tons burden in course
of construction for propulsion by engines
supplied with coal gas made in suction
gas producers. The coal required per
horsepower per hour is much less than

with steam engines; and this and the total
abolition of the bulky and expensive high-
pressure steam boilers, with all their ap-
pendages, are two advantages which
make the subject one of great interest
The chief objection at present to marine
propulsion by gas arises from the fact
that gas engines are difficult to control in
speed, and not easily reversible. Several
means for overcoming the difficulty have,
however, been proposed. Among others,
the hydraulic jet propeller has been tried.
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A British maker proposes to put a 12
H. P. gas engine and suction gas pro-
ducer on an automobile. We should
think, however, that it would be some
time before such outfits become at all
commen.

On August 18, 1904, one of our sub-
scription agents at the St. Louis Expo-
sition secured a subscription from J. W.
Hunter, Loomis, Ill. The paper has been
sent to that address regularly, and the
postoffice has informed us that there was
no such town in Illinois. Neither our
agent nor ourselves can locate Mr.
Hunter, and this notice in inserted in the
hope that he, or some one who knows
him, may see it and advise us his correct
postoffice address. We have never re-
ceived a complaint from him that the
paper was not being received, and there-
fore supposed it was reaching him,

After reviewing the gas engine and gas
producer exhibits at the St. Louis Expo-
sition, the editor of one of the prominent
literary magazines remarked that it was
astenishing how the steam engine manu-
facturers continued to spend money ex-
perimenting with new forms and types
of steam engines, when it had been
shown so conclusively that the economy
of the gas engine and gas producer was
so great as to put the steam engine out
of the running in course of time. With-
out considering whether or not the gas
engine ever will put the steam engine
out of the market, we desire to call at-
tention to fact that many of these large
steam engine builders are, as a matter
of fact, taking up gas driven plants. It
is well known, of course, that several of
the large steam engine builders have
placed lines of gas- engines on the mar-
ket and are now able to furnish power

plants driven by any kind of fuel or by
water power. It is not so well known
that other steam engine companies are
preparing to do the same thing. We
know of one gas engine expert who has
designed lines of internal combustion en-
gines for several of the largest Corliss
engine makers in the country, as well as
for manufacturers of high-speed engines.
We know of other steam engine builders
who' have employed experts and are
bringing out lines of their own, some to
be operated by gas, others by crude
oils, etc. :

These companies have for years been
building too good steam engines to jeop-
ardize their reputations by . making
known their plans until they are ready to
put a completely tested line on the mar-
ket. In some cases the men in other de-
partments of the plants hardly know
what is being done, so closely are the
plans kept under cover.

The expert in the employ of one of
these companies recently said to us:
“While I am not speaking authoritative-
ly in any way, I have been thinking how
well our boiler shop would lend itself to
the construction and testing of gas pro-
ducers.”

All of which goes to show that the
large steam engine builders are not
asleep as to what is being done, or what
is possible, with the internal combustion
engine and gas producer. And we know
whereof we speak when we venture to
prophesy that five years from now, and
even sooner, there will be classed among
gas engine builders firms long since
known as prominent steam engine build-
ers, and who, even now, will not admit
that there is the slightest chance of the
gas engine cutting down the sales of
steam engines sufficiently to interfere
with the building of steam plants.
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MOTOR LIFEBOATS.

A late inspector of lifeboats in the Eng-
lish navy recently expressed himself as fol-
lows on the subject of motor lifeboats:

“Having seen and read various reports
concerning the fitting of gasoline engines
to a lifeboat, perhaps it may be of interest
to point out what I consider some of the
advantages of a gasoline engine as fitted to
a lifeboat, and also some of the disadvan-
tages, and finally I will give some practical
hints on the fitting of a motor, which are
based on a long and varied sea experience,
coupled with seven years of practical work
with the motor car and motor boat.

“Naturally, the first impression one gets
as regards fitting one of these boats with an
engine is ‘Its just the very thing,” because
of the small space the engine occupies for
its horsepower, as compared with the steam
engine, also the great facility with which
the fuel can be stored and shipped, the
quickness with which the engine at a mo-
iment’s notice can be started and instantly
give off its maximum power. Besides this,
the fuel can be stowed below the water line,
giving stability to the boat, and should it
be necessary for the lifeboat for hours at a
time to stand by a vessel in distress (as is
often the case), the engines can be stopped.
This means that it will not be necessary to
carry, in proportion to coal, so much fuel.
Then again, it would be quite possible to
propel these boats nearly twice as fast as
any steam engine ever made, because the
gasoline engine can be made much more
powerful in proportion to the space occu-
pied or required with a boiler and its coal
bunkers, etc., and the speed of the engine is
much higher. All this is essential, espe-
cially as regards the speed.

“On the other hand, I fail to see how the
gasoline engine, if fitted to the ordinary
standard portable lifeboat, can be at the
‘best of times’ anything else than an auxili-
ary help, which must not for a moment be
relied on to take the place of any of the
crew or gear. The very great difficulties
which attend the launching of the ordinary
standard lifeboat from a carriage would
make it almost impossible to fit a screw to
the boat. As it is, the rudder must always
be triced up and pulled to one side, to pre-
vent it knocking or catching against the
fore end of the carriage on being launched.

Wherever the carriage is used for the
launching of these boats, in ninety-nine out
a hundred times the boat is launched off a
lee shore in shallow waters, which necessi-
tates the use of every bit of available (hu-
man) power to enable the boat to get
through the breakers into deep water.

“There is no doubt an engine would be
of great service when once out and in deep
water, especially if used with the sails, and
so keep the boat’s head up to the wind. As
few of these boats are able to sail much
closer to the wind than seven points, owing
to the enormous side the boat and its end
boxes present to the wind and waves with
little or no keel.

“Again, it must be remembered that the
lifeboat is almost without exception always
‘called out’ when a ship is unable, through
the fury of the sea, to make any headway,
and consequently it gets driven into shal-
low and broken water, on a lee shore, or on
a rock.

“The engine is always working uphill, so
to speak, i.e., the propeller is driving
against water, which naturally tends to
stop or prevent the blades from revolving,
and there are no radiating plates or any
current of air passing through the engine
to keep it cool and dry.

“Another difficulty to be overcome will
be to find the man or men to look after and
run the engine, as it will be necessary to
have at least two of the crew (in case one
is ill) to be taught to understand the prac-
tical running of motor engines and their
peculiar habits, especially under adverse
circumstances. f

“In my opinion it would be quite possible
to specially construct a boat which, besides
being unsinkable, could be driven by gaso-
line to its advantage. But it would have to
be built more on the lines of the present
steamn lifeboat, where the engines would be
encased. In designing these boats certain
deviations from the usual plans would have
to be observed, and I will try and put for-
ward a few of the essential points.

“It would be necessary to have the inlet
pipe to the water circulation well under the
boat, so that the engine could not suck in
air instead of water, and get overheated
when rolling or pitching in a heavy sea.
The boards or decking,. etc., round about
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the engine would have to be made or cov-
ered with stuff so that the driver could get
a foothold, as my experience of gasoline-
driven boats is that everything gets so
smothered in lubricating oil that it is prac-
tically impossible to get a foothold any-
where near the engine. This equally ap-
plies to all boats, and it is a wonder to me
some kind of fabric is not used on the floor-
ing of boats which ensures a safe footing
at all times.

“A lifeboat in a seaway is one of the
wettest things imaginable, and of all things
that a gasoline engine dislikes, wet is the
most objectionable. It is a common occur-
rence for a lifeboat to get filled up to the
thwarts with a sea, and although it is so
constructed that it automatically drains

itself dry through the various draining

valves placed on the deck and above the
level of the water, yet one knowing the
gasoline engine can not imagine it to be of
any real practical service, unless it was
covered in.

“In my opinion, the present standard
portable lifeboat is far too cramped and
crowded to allow anything else to be put
into it, and to ‘double bank’ the oars and
give room for the engine, etc., is not the
same thing as one man one oar.

“A line fire extinguisher would have
to be carried, as any leak from the gasoline
joints or carbureter, mixed with the air,
would very soon become ignited, and this
is the most dangerous part connected with
the fitting of gasoline engines ignited by
electricity. The only alternative to this
would be to fit a large fan in such a posi-
tion that it would draw off any accumulated
vapor, and shoot it out clear of the sides.

“It would be as well to fit the engines
with the low tension magneto, and not ac-
cumulators, owing to the liability of the
latter to short circuit with the dampness of
the salt water. This equally applies to all
the parts connected with the batteries.

“The screw would have to be placed well
under the boat, so to speak, and well pro-
tected by the sides and keel of the boat, so
as to allow the engines to work in shallow
waters, and the blades protected from float-
ing seaweed. Two sets of four-cylindered
engines could advantageously be used, each
set working absolutely independently of
the other, and each fitted with its own mag-
neto, carbureters, oil feeders, gasoline
tanks, etc. Each engine should have a
slecve fitted to its exhaust, and led to the
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carbureter of the other engine, in case any
trouble was experienced in starting either
of the engines (in cold weather), especially
if fitted with the low tension magneto.

“The circulating pump would have to be
made much bigger, with a bigger flow than
in the ordinary case, as practically little or
no cool air would get to the motor, al-
though the engines ought not to suffer from
overheating at any time, as they would get
a continual flow of cool sea water through
them. A drain cock would have to be
fitted below the gasoline tank, and the gaso-
line drawn off after using the engine, other-
wise it would get stale and useless. It
would be advisable, I think, to have the
gasoline fed under pressure from the ex-
haust, so as to allow the placing of the
gasoline tank below the center of gravity in
the boat. The tanks would have to be con-
structed on a large scale, as it would in all
probability be impossible to replenish them
in a heavy sea without risk of getting salt
water into the tanks (and from there into
the carbureter) or upsetting the gasoline.

“I should strongly advise that the lubri-
cation of the various working parts be done
by grease, when possible (in small grease
cups), the grease being kept under pres-
sure of small springs, instead of oil, which
necessitates the additional fitting of various
pipes, etc., and the continual watching of
the sight feed, and regulating the drops—
which at night is an almost impossible job.
Kerosene ‘wash-outs’ for the engine
should in all cases be used to prevent
‘gumming’ of the piston rings, and to fa-
cilitate the starting of the engines, espe-
cially if the low tension magneto is used.

“A very much larger clutch or flywheel
would have to be fitted than in the case of
the motor car engine, which has the wheels
to help the engine. In conclusion, I should
like to remind all drivers and owners of
motor-propelled boats that the engine re-
quires more lubrication than is the case
with the motor car, as it is ever working up
hill. The water acts. as a brake on the
blades of the propeller, in the opposite di-
rection to the wheels of a motor car.”

In this connection it is interesting to note
that an American made engine was used in
the tests referred to in our December issue
as having been made by the Royal National
Lifeboat Institution. The boat used was
an old one, 38 feet long, 8 feet beam, was
pulled by twelve oars double-banked, and
was of the usual self-righting type, rigged
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with jib, forelug and mizzen. At the ship-
yard some of the air cases under the deck
amidships were withdrawn, and a strong
mahogany case measuring 4 feet long by 3
feet wide, and as his as the gunwales, lined
with sheet copper so as to be water tight,
with a closely-fitting lid easily removable if
necessary, was fitted in their place. In this
case was placed a 10 H. P. two-cylinder
motor built by the Fay & Bowen Engine
Co., Geneva, N. Y.

The gasoline is carried in a metal tank
stored away inside the forward end box,
where it is safe from any possibility of ac-
cidental damage. Sufficient oil fuel is car-
ried 1n this reservoir for a ten hours’ run.

THE GAS ENGINE.

Tests which were made showed that the
boat could be driven fairly well against a
sea by the aid of the engine alone; that
while working in conjunction with the sails
the true efficacy of the motor as an auxiliary
power was realized, and the boat could be
worked to windward in a manner that was
hitherto impossible. It was also observed
that neither the heeling effect of the sails,
nor the pitching and rolling in a seaway,
interfered in any way with the proper
working or starting of the motor, and it
ran evenly and regularly throughout, there-
by showing that the vaporizer successfully
accommodated itself to the varying posi-
tions of the boat.

NATIONAL MOTOR BOAT AND SPORTSMAN’S SHOW.

The eleventh National Motor Boat and
Sportsman’s Show, held in New York
February 21 to March 8, brought together
a good showing of that specialized form
of gas engine—the marine gasoline mo-
tor. From a motor.driven cance to the
35-foot 80 H. P. launch, there were all
kinds and sorts of motors. They came
from all sections of the country, too, and,
while the East is often of the opinion
that the West can not build anything
in the way of a marine engine that is
worth looking at, yet the Western pro-
ductions made some very strong and fa-
vorable impressions.

Among the Western builders was the
Clifton Motor Works, of Cincinnati, O.,
who showed 8, 14 and 28 H. P. engines.
All these have mechanically operated
valves and are four-cycle engines. They
have two and four cylinders. The piston
may be ‘withdrawn from the side of the
motor,. The:oil for lubricating is placed
in the engine base and tends to go to the
rear. compartment. A trough catches
the spray from the valve lifts and de-
posits it in the forward compartment.
This company is arranging to build much
-larger motors than their present limit of
32 H. P,

The Brown-Cochrane Company, Lorain,,
Ohio, displayed two and four-cycle
Lacy engines from 3 to 20 H. P. In order
to meet the varying conditions, horizon-
tal and otherwise, that a carbureter might
assume in a boat, on the vaporizer is
placed an air dome to regulate the flow

of the gasoline and prevent flooding of
the vaporizer, and insure a constant and
equitable flow to the cylinders. With
this combination of the air globe on the
vaporizer and a special commutator the
engine is controlled as readily as with a
governor, and racing is prevented. Water
{laclzeted valves are placed in the cylinder
ead.

The exhibit of the Smalley Motor Co.,
Bay City, Mich., consisting of engines
ranging from 2 H. P. single cylinder to
20 H. P. three cylinders. Either make-
and-break or jump spark ignition is fur-

. nished.

The Lamb Boat and Engine Company,
of Clinton, Ia., showed engines from 114
to 36 H. P., from one to four cylinders,
all four-cycle. Their engines were all fin-
ished in aluminum and highly polished
brass, making an attractive display.

A 4 H. P. and a 5 H. P. single cylinder
and 10 H. P. double cylinder engine con-
stituted the exhibit of the Spaulding Gas
Engine Works, St. Joseph, Mich. A pump
forced oil to the crank shaft bearings.
The igniter is placed on the side of the
engine. Around the stationary electrode
is spun a platinum wire, while at right
angles on the movable electrode is spun
another. In turning the stationary elec-
trode by a hand screw the point of igni-
tion or contact is instantly renewed.

A two-cylinder, two-cycle, 6 H. P. en-
gine was shown by the Lackawanna
Valveless Motor Co., of Buffalo, N. Y.;
also, a 12 H. P. two-cylinder and a 16
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H. P. three-cylinder. The engine is wired
to a ground on the fly wheel, operated by
a governor. When the engine is reversed
by throwing over the lever to the end of
the commutator the ground is thrown off
the spark, the engine slowing down to
about 50 r.p.m. The governor is released,
throwing in the ground circuit, thus pro-

ducing a back explosion, which reverses -

the engine. :
Palmer Bros., Cos Cob, Conn., showed
a new two-cycle, two-cylinder engine,
with spark ignition ; also, a 10 H. P. ?our-
cycle engine and other sizes of their reg-
ular line.
An engine without a connecting rod

was shown by the Isham Company, of

Norwich, Conn. The lower part of the
piston has a siotted crosshead, the crank
working in a sliding bushing, the right-
angled crank and crank shaft being one
piece. The ignition is by make and
break. It consists of but two pieces.
The piston lift actuates the crank arms,
opemning and closing the circuit, mak-
ing the spark.

Both two and four-cycle engines were
shown by the Hubbard Motor Co., Mid-
dletown, Conn. These ranged from 114
to 25 H. P. in size, the largest being a
four-cylinder, four-cycle engine, weigh-
ing about 500 pounds and run at a speed
of from 600 to 800 r.p.m.

Kerosene oil engines were shown by
the International Power Vehicle Co.,
Stamford, Conn. From 1} to 20 H. P.
motors are built by this compdny. The
oil enters the cylinder through a valve
and passes through a metal gauge which
atomizes it.

The kerosene oil used in the engine
itself comes under slight compressed
air pressure from a tank in the bow.
The motor is started by means of a kero-
sene torch, the air pressure for which
is fed from the large oil supply tank.
The oil for the torch is supplied by an
auxiliary tank. A steel tube, open on
one end, is screwed into the cylinder
head. This tube is 3 inches long by 3%
inch in diameter. The heating torch
takes about two minutes to heat this tube
to a cherry red heat. After running the
motor about five minutes from this small
tube the heating torch is extinguished.
Cast integral with the head is a perfect-
ly straight dome, about six inches high,
in which an ddjustable ignition plug is
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set. When the plug is at the bottom
of the dome and flush with the head,
then ignition is at its most advanced
point. Upon threading the plug further
up into the dome the ignition is retarded,
the result being a two-cycle type of mo-
tor burning kerosene with automatic ig-
nition.

The Snecker Motor Co., Stamford,
Conn., showed a high speed two-cycle
marine engine, rated at 20 H. P., at goo
r.p.m. Sizes down to 2 H. P. were also
shown.

A self-contained ignition system used
by the Mianus Motor Works, Mianus,
C}t'mn., is so arranged that the sparking
plug can be readily removed and tested,
a make and break spark being employed.
The adjustments on the plug when set
are permanent, the only object of remov-
ing being for cleaning or examination.
A one-piece spark advancer is used, all
the varying positions being obtained by
moving a small hand lever, which op-
erates an eccentric cam.

The Fairbanks-Grant *Manufacturing
Co., Ithaca, N. Y., showed their 1%4 H. P.
two-cycle engine; with reversible pro-
peller,

August Mietz, of New York, also dis-
played kerosene engines, ranging up to
15 H. P. in size. A lamp is used for
heating the head for starting.

The Eagle Bicycle Manufacturing Co.,
Torrington, Conn., showed several of

- their models which run from 1 to 25

H. P, in single and multi-cylinder types.
An 18-foot canoe, with a 2 H. P. motor,
was also exhibited by them.

E. H. Godshalk & Co., Philadelphia,
included in their exhibit the Nada, which
made a good record last season. The
70 H. P., eight-cylinder motor. recently
described in these columns was also
shown. Its total weight is but about 680
pounds,

The Trebert Auto and Marine Motor
Co., Rochester, N. Y., showed a four-
cylinder, four-cycle engine, with mechan-
ically cperated valves. An ‘‘automatic”
curebureter is used.

Walrath stationary engines especially
for electric lighting were shown by the
Mackay Engineering Co., of New York.

John V. Rice, Jr., & Co., of Trenton,
N. J., showed a 134 H. P., single-cylinder
engine of two-cycle type, which was
rated at 650 r.p.m., but which ran at a
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speed of 3,200 r.p.m. The weight is but
8o pounds.

James Craig, Jr.,, of New York, ex-
hibited three engines, from 14 H. P. up,
one being an eight-cylinder engine,

Chas. A. Carlson, of Brooklyn, N. Y.,
showed a four-cycle, 30 H. P. engine,
which has the advantage of accessibility
of parts by the removal of a plate on top
of the motor.

E. Louvet & Son, Woodhaven, L. I,
showed 1% to 8 H. P. engines. In the
three-cylinder engine of the three-part
type, the exhaust and inlet are in one.

Backus stationary engines were shown
by W. H. Jeffers, of New York.

Among the accessory exhibits was that
of C. L. Altemus & Co., Philadelphia,
Pa., who are distributing agents for the
Grant-Ferris engines. The Altemus
products, in the way of circuit breakers
and titmers, were well displayed.

The Richardson Engineering Co., of
Hartford, Conn., who are making a spe-
cialty of gas engine electric light plants,
showed a representation of a cabin light-
ed by one of their plants,
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Charles E. Miller, of New York, had
a complete exhibit of motors and acces-
sories useful to the motor boat user.

The Remy Electric Co., Anderson,
Ind., showed their line of magnetos for
ignition use.

The Gas Engine Whistle Co. showed
their device for signaling, utilizing the
spent gas from the engine. A minute
fraction of exploded gas is taken from
the engine and stored in an aluminum
tank. The hose for the whistle is at-
tached to this tank. A simple touch of
the foot or hand blows a good, sharp
blast upon a real 114-inch chime whistle.
Connection to the éngine is made by at-
taching to the compression vent or cyl-
inder head a l§-inch pipe, with valve and
radiator for cooling the spent gas, which
spent gas is then conducted to the tank,
to which is attached the whistle or horn.

A complete line of “Apple” ignition
devices was shown by the Dayton Elec-
trical Manufacturing Co., 139 Beaver
Building, Dayton, O.

Edison primary ignition batteries were
shown by the Edison Manufacturing Co.

DEVELOPMENT OF THE GAS ENGINE.

One of the most important as well as
interesting problems confronting the en-
gineer to-day is the development of the
gas engine, especially types of large size for
power station work. The economy of gas
and other internal combustion engines over
the steam engine has long been appre-
ciated; but, until within the last four or
five years, little was done with gas en-
gines of large size, owing to the difficulty
of regulation and other troubles which
were considered irherent in this type of
prime mover.

A series of tests were made recently upon
a gas engine and a steam engine in an elec-
tric lighting station, the two engines being
of the same capacity and operating under
exactly similar conditions. The economy
of the gas engine in this case was verv
marked, being 45 per cent greater than that
of the steam engine.

Among the advantages of the gas engine
are its small coal consumption, higher effi-
ciency at small loads, the opportunity for
storing the gas when the engine is shut
down, thus avoiding all thermal losses,

and the use of the cooling water for the
cylinder for heating.

A somewhat unique gas engine plant is
at present being installed at Jamestown, N.
Y., the power for which will be supplied
by natural gas. The initial equipment con-
sists of two 500 H. P. engines of the hori-
zontal single-crank, double-acting type.
This company began experimenting with
the use of gas engines three years ago, and
they have operated with sufficient success
to warrant the exclusive adoption of gas
engines for the entire plant. Several of
the largest engine builders in this country
are now producing gas engines which are
guaranteed to regulate closely enough for
the operation of alternating current ma-
chines running in parallel, and this is prob-
ably the most exacting service, as far as
regulation is concerned, which any engine
is called upon to perform. As an economy
of 50 per cent is practicable by using the
gas directly in the engine instead of un-
der the boilers, the field of the gas engine
is a very promising one.—The Technical
World.
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A GAS PRESSURE ANTI-FLUCTUATOR.

Gas engine users are often annoyed
by the fluctuation in the gas pressure
which occurs when the engine takes in
a charge of gas. Near-by lights and ma-
chines supplied by gas will often suffer
in consequence of this fluctuation. Not
only this; if the engine takes gas direct
from the supply pipe it is usually the
case that the pipe is not large enough to
give the engine a full charge of gas.

To overcome this the customary gas
bag or gasometer is used. The former is
merely a rubber receptacle into which
gas may collect until the engine needs a
charge, when the gas is taken from the
gas bag. The gasometer is a large. can
partly filled with water. A pipe extends
through the base and opens into the can
above the water surface. Inverted into
the water is another can, or top, which
floats on the water and is connected by
an arm to a valve which is placed in the
gas supply pipe leading to the pipe in
the gasometer. As the top of the gaso-
meter is lowered the arm from the top
O'I:ens the supply pipe valve. This allows
the gas to enter the gasometer float and
thereby raises the float itself. When the
engine sucks gas for a charge from the
gasometer the float falls and opens the
valve in the supply pipe. The objection

to this type of gasometer is that the inlet
valve in the supply pipe does not always
close by the time the engine takes gas.
If the gasometer is not sufficiently large
this means that the engine still takes gas
from the supply pipe.

In cne case a large engine was sup-
plied with gas from a three-inch main.
The result was that people in the neigh-
borhood could not burn gas lights when
the engine was running. Just as soon
as the engine was started it caused such
a fluctuation in the pressure that the
lights even across the street would go
out. Unless the pressure of gas in the
gas bag or gasometer is the same each
time the engine takes a charge the quan-
tity of gas taken in by the engine will
vary a little. This means that the en-
gine will not always get just the same
size charge, and therefore the consump-
tion of fuel varies, whereas it should not
do so. When city gas, at from 50 cents
up per thousand feet, is used it is neces-
sary to keep the fuel consumption down
as Jow as possible, and therefore a device
which will not only reduce the fuel con-
sumption, but will also obviate the an-
noyance due to fluctuation in pressure, is
a very desirable one, even though in first
cost it may be a little higher than the
usual devices employed.

The anti-fluctuator shown in the ac-
companying illustrations is a device em-
ploved for this purpose. The general ar-
rangement of the device when connected
to the engine is shown in the half-tone,
while the sectional view shows how the
device operates.

The service pipe connects with the nip-
ple 10 at one side of the cylindrical shell
or casing of the improved anti-fluctuat-
ing device, the shell being made from
thin sheet metal in open-topped or cup-
like form and having the nipple 10,
formed of a metal casting, secured upon
its side, so that gas may be supplied to
the interior chamber or hollow 9 of the
casing. Inside of the casing the nipple
10 is provided with a short extension 11,
extended at a slight upward angle and
adapted to be closed by a flap-valve 12,
hinged at its edge to the upper part of
said extension and adapted to fall °
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gravitation in position as seen in full
lines to close the passage through exten-~
sion 11, so that backward flow of gas
from casing 8 to the service pipe may
not take place. At its under side the
casing is also provided with a casting or
reinforce 13, secured to it and provided
with a nipple having connection with the
interior chamber and also having con-
nection, as seen at 14, with a pipe 15,
leading to the intake of the gas engine,
to which gas is thereby supplied for op-
eration from the anti-fluctuating device;
16 indicates’ a leather or other flexible
diaphragm extended across the open top
of the casing of the anti-fluctuating de-
vice 95 and provided with a loose central
part, which is permitted to play upward
and downward from the position seen 1n
full lines to that shown in dotted lines
at X. The edge portions of the dia-
phragm or flexible top 16 of the casing
may be lapped upon the outer side of the
shell, as seen at 21, and, cemented, may
be held to the shell to produce a gas-tight
joint in any other desirable manner.
Normally the loose or sagging central
portion of the flexible diaphragm is de-
pressed by means of weights 17 and 18;
but when gas is admitted to chamber 9,
beneath the diaphragm, the pressure of
the gas will be exerted to lift the dia-
phragm to the position indicated in dot-
ted lines at X. The central part of the
diaphragm is clamped between the
weights 17 and 18, which serve for the
convenient attachment of a stem or
guide rod 20, extended upward above the
casing and serving to guide the upward
and downward movements of the dia-
phragm, as will be hereinafter explained.
24 is a protective cap or hood arranged
above the casing 8 and designed to pro-
tect and corner the diaphragm 16 during
its movement. This cap has a flange 27
resting on the support 26 to maintain its
position, and at its apex the conical cap
or hood affords a bearing, as seen at 28,
in which slides the upper end of the stem
or guide rcd 20. By this arrangement
the diaphragm is caused to move up and
down evenly and without binding, and
its flexibility is maintained for a longer

time without the liability of cracking or.

deterioration due to the weight upon its
central part.

In the operation of the improved anti-
fluctuating device it is evident that as
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the gas engine draws gas from the pipe
such gas will be withdrawn from the
chamber g of the casing 8, which will be
of sufficient capacity to permit this, and
when the gas is so withdrawn from the
chamber the flexible diaphragm 16 will
sag or fall to the position shown in full
lines under the influence of the weights
17 and 18, as well as of the suction of the
engine, and when a charge has been
drawn from said chamber the gas from
pi?e 3 will again flow therein, lifting
valve 12, as indicated in dotted lines, and
raising the flexible diaphragm 16 against
its weights to the uplifted position,
shown in dotted lines at X, the stem 20
playing upward in its bearing 28 to the
position shown at X during this move-
ment of the diaphragm.

By this structure it will be seen that

X
-
L
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|
.
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the flexible top wall or diaphragm 16
fully compensates for the withdrawal of
gas from the chamber 9 and prevents en-
tirely those fluctuations and variations in
pressure which are ordinarily exerted in
the service pipes during the operation of
gas engines and which tend to cause flut-
tering and extinguishing of the flame at
burners connected with the same pipes
and in some cases interfere with working
of the meters and even cause fluctuation
in the mains. It will also be seen that
this construction avoids the employment
of "a large meter, such as is sometimes
provided for use in connection with serv-
ice pipes from which gas engines are sup-
plied, and the structure is so simple as to
be very inexpensive and durable and is
not liable to be dragged or broken

The removable cover or cap 24 may be
taken off by unscrewing the enlargement
29 of the stem 20, so that the entire up-
per surface of the diaphragm 16 may be
exposed for inspection and repair. The

cap or hood 24 also effectually protects
the diaphragm, and at the same time the
vents provided between the shell 8 and
the support 26 permit free operation of
the diaphragm by affording ready escape
of air on the upstroke thereof.

These anti-fluctuators, which are made
By the Broderick Anti-Fluctuator Co.,
332 West Third Street, Cincinnati, O.,
are built in sizes varying from the small-
est engine up to 60 H. P. and even larger,
and may be used on any kind of gas and
at any pressure of gas in the mains.
There are quite a number of them oper-
ating on engines in Cincinnati, and they
have been very successful in. overcoming
fluctuations and the attending disadvan-
tages which were formerly experienced
by many engine users there. The fact
that the gas is always under pressure al-
lows the engine to secure the same
charge at all times, while the automatic
valve at the inlet shuts off communica-
tion from the gas main.

OPERATING LARGE GAS ENGINES IN 4
COLD WEATHER.

By G W. KLOCKENTEGER.

To operate successfully a large gas en-
gine in extreme cold weather and under
conditions common to outdoor machines is
quite a different proposition than in a nice,
warm room, by a good fire. To start with,
the machine on a bitter cold day is the
first grievance against the gas engine, which
is very easy if you go about it in the right
way.

Your engine will be frosty, and those
starting by hand will find it very hard to
handle their engine in this operation; but
use a gasoline torch of some kind and warm
up the inside of the cylinder from the open
end, and if your engine has a tube igniter
light it. After this is done apply a fire of
some kind to the air-mixing pipe and get
it very warm, turn on the oil, and if your
engine is of the hit-and-miss governor type
hook up the governing valve with the cam
below the relief so you can move your en-
gine forward two revolutions before com-
pression begins. This will give you a
chance to get the large wheels in motion,
and starting is much easier. After you have
one or two impulses, if you choose, turn
out vour tube and turn on the electric ig-

niter, the latter being much preferred for
outdoor work.

After your engine has run for a minute
or two, turn on the water. Don’t wait for
fifteen or twenty minutes, as getting the
cylinder very hot does your engine no
good. Be sure to use a good grade of

_high fire test oil, and use it with judg-

ment on the cylinder; g9 to 12 drops per
minute is better than 20 or 30, as too
much is injurious to the cylinder ring ac-
tion, and to ycur igniter, while too little
oil is much worse. For engines using oil
cf any kind to operate with you will find
it will save you lots of cold fingers if you
will put a nipple about six inches long
with a drain cock i n the lowest point in
your supply pipes, as this arrangement
will catch most cf the water and dirt, and
bv drawing this once in a while during
the day you will find it will save you lots
of freeze-ups. :

It is also good practice to have two or
three forms of iemnition, that, should one
battery or magneto get slightl- out of
order. you will not have to stop and re-
pair it, but turn the switch on the oth
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and go ahead. You can then make the
necessary repairs by the fire. Always be
very careful to strain the oil carefully be-
fore putting it in the tanks, for dirt, etc.,
that is bound to accumulate in outdoor
use will give you all sorts of trouble.
Keep your engine as clean as possible,
more especially the governor. If you
neglect this the grease will get cold and
your governor will be sluggish and re-
fuse to act. See to it that your engine is
in shape every morning before you start,
and don’t start until it is, and you will
have little or no trouble. Don’t blame the
engine for your own carelessness or ig-
norance, for I have operated an engine
successfully at 20 deg. below zero, and
even colder, but use a little judgment,
and bear in mind that it is very impor-
tant to see to it that your engine is al-
ways kept properly adjusted and the
water removed from the cylinder as soon
as the engine stops, for while the engine
is hot the water being dried from the cyl-
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inder will allow the cooling space to dry
out thoroughly.

Gas engines are much more easily op-
erated in cold weather than other engines.
The worst obstacle in the way of start-
ing a gas engine is that gasoline or kero-
sene will not mix readily when your en-
gine is cold, but by getting the mixing
pipe warm to start on this is overcome.
These few hints will suffice, and if you
will follow them closely you will have
little trouble. But always remember this:
The engine has run—it will again. Don't
stand and pull on the wheels for a half
hour to start. If it doesn’t go readily,
simply remove the cause—then it will
More engines are worn out by careless-
ness or ignorance among the average op-
erators than are worn out doing their
duty. Don’t let this be your case. If you
do not understand your machine, famil-
iarize yourself- with its action and its
parts, for, without a practical knowledge
of this enginc it will be a failure.

ANOTHER AMERICAN SUCTION
GAS PRODUCE R.

The rapid development of internal
combustion engines in the last few years
has placed them upon the same plane as
steam engines, insofar as closeness of
regulation, durability and reliability of
service is concerned.

This fact and the relatively high econ-
omy of a long time known to be cbtain-
able from gas engines has been instru-
mental in directing the attention of en-
gineers and gas engine manufacturers to
scme cheap source of gas or some form
of gas plant at once economical of oper-
ation, compact and reliable. The result
of this effort has been the adoption of
producer gas plants of two types, name-
ly, the pressure producer gas plant and
the suction producer gas plant, each pos-
sessing merits to itself and adapted to a
particular field of service.

For power purposes alone the suction
producer plant has been found to possess
more advantages than the pressure type,
particularly for the reason that it is auto-
matic in operation and generates just the
amount of gas required by the engine,
whether the load be 25 per cent or 100 per
cent. Such a plant also eliminates the

necessity for a gas holder, which is ex-
pensive both in first cost and in space
requirements,

Among the first large builders of gas
engines to make a study of the producer
gas problem were Fairbanks, Morse &
Co., whose researches have extended
over a period of three years past, and
whose investigations included personal
investigation of French, German and
English practice, as well as direct ob-
servation from an elaborate experimental
department of their own.

The result of these investigations and
experiments has been the adoption. of the
suction type of producer, which is illus-
trated by half-tone and line-drawing
herewith. “A” is the generator, utilizing
either anthracite coal, charcoal or coke
for fuel, which is charged through a hop-
per, of ample capacity, located on top of
the generator and so designed as to per-
mit of charging without admitting an
undesirable amount of air to the appa-
ratus. Pokeholes of special design are
so located as to permit of continuous and
successful operation of the producer,
even when inferior grades of fuel are
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made use of. Cleaning doors of ample
dimensions in the generator and in the
ashpit facilitate the operation of the
plant.

As is usual with the suction type of
producer, the air for supporting combus-
tion is drawn from across the surface of
a vaporizer and is saturated with steam
at atmospheric pressure before being
carried to the combustion chamber. This
intake air passes through a connection
fitted with swing check valve for the pur-
pose of preventing the escape of gas to
the engine room, should there be any in-
ternal pressure at any time.

The vaporizer “B,” made use of, is pro-
vided with gas passages of unusual area,
wtih the idea in view of eliminating the
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effective scrubbing and cooling, with
which idea in view the scrubber “C” has
been made of unusual height and of lib-
eral area. This part of the plant is made
of sheet steel, carefully riveted, gas-
tight, and provided with cast-iron grates,
above which the scrubber is filled to the
top with clean foundry coke.

A water spray valve is located in the
scrubber head, and is of a design which
permits carrying full water pressure at
the nozzle, thereby making more effec-
tive the spray fcr scrubbing and cooling
purposes and materially lessening the
volume of water required for this pur-
pose.

After leaving the scrubber the gas is
carried to a gas receiver of suffcient

The Fairbanks-Morse Suction Gas Producer.

difficulty of clogging, which has been ex-
perienced with vaporizers of the vertical
tubular boiler type.

Upon leaving the vaporizer the gas is
carried through a combined three-way
and relief valve of novel and effective
construction. In one position of the
valve lever the gas is directed to the at-
mosphere, the valve being in this posi-
tion when the fire is banked, and when
the producer is being fired up prepara-
tory to starting. In another position of
the valve lever the gas is cut off from the
atmosphere and is directed through the
scrubber to the engine. The construction
of the valve, however, is such that any
internal pressure on the system will be
automatically relieved to the atmosphere.

Especial attention has been given to -

capacity to insure at all times a full cyl-
inder charge of gas without appreciably
lowering the pressure in the gas connec-
tions and without producing an undesir-
able pulsation in the draught of the fire.
For horizontal engines this gas receiver
is of the type shown by the illustraticn,
and reaches down to the floor level, at ’
which point a try-cock for gas is pro-
vided; also handhole to be used for in-
specting and cleaning.

Gas f?'or power is taken from this re-
ceiver at a point approximately in line
with the cylinder, the effect being to pro-
duce a pocket into which any moisture
and by-products present in the gas are
deposited.

When fuels are used which require
more cleaning than can be secured in th-~
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scrubber, a purifier of box construction
is inserted in the system between the
scrubber and gas receiver.

It will be noted from the illustration
that all principal piping connections are
flanged, with elbows fitted with hand
hole plates permitting of inspecting and
cleaning all passages in both directions.
All principal water connections are like-
wise provided with either tee or cross
fittings fcr the purpose of inspecting and
cleaning. )

All parts of the complete installation
from the generator to and including the
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engine are- manufactured by the com-
pany, insuring a plant of harmonious
proportions and one which is guaranteed
in its entirety.

The manufacturers report unexpected
success in the introduction of their gas
producer plants and engines, which are
rapidly being installed for all classes of
power service, eomprehending flouring
mills, machinery and general manufac-
turing establishments, municipal electric
light and power plants, private electric
light and power plants, isolated power
plants for city and state institutions, etc.

LEMARE’S SUCTION GAS PRODUCER.

According to the French specification of
M. Lemare’s patent, as abstracted in the
Journal of the Society of Chemical Indus-
try, the fuel in the producer rests on a
solid hearth of refractory material, which
can be oscillated by means of an external
handle, for the purpose of loosening the
fuel. A boiler for supplying the steam
required by the producer is placed in the

path of the hot gases between the producer
and the scrubber. The latter is built up of
superpcsed interchangeable short cylin-
drical sections, provided with horizontal
plates having devices for breaking up the
current of gas as it ascends through the
water flowing down over the plates. At
the top of the scrubber the washed gas

enters a chamber fitted with a partition.
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. RECENT BOOKS ON GAS ENGINES AND AUTOMOBILES,

About a year and a half ago we pub-
lished a very complete catalogue of
books which had been published up to
that time on gas engine and allied sub-
jects. This catalogue ynay be had on
application.

Last June we published 1n this maga-
zine a list of additions which had ap-
peared since our catalogue was issued.
We are again giving a list of new works,
including those given last June, so that
thase of our readers who have the book
catalogue may merely add the accom-
panying list. A few of these works are
vet in press, but will be out very soon.
Any of them may be secured by remit-
ting the amount to The Gas Engine Pub-
lishing Co.’s book department:

Bale, M. P. Gas and Oil Engine Man-
agement: being notes on selection, con-
struction and management. 8vo. Cloth.
INlustrated. 110 pp. London, 1903. $1.50.

Booth, Wm. H. Liquid Fuel and Its
Combustion. xﬁo;;. 4to. 411 pp. $8.00.

Bottone, S. R. Ignition Devices for
Gas and Petrol Engines. London. $1.00.

Davis, Wm. M. Friction and Lubri-
cation. 225 pp. 5145x8. Cloth. Illus-

trated. $2.00.

DeHolder-Stone, G. The Automobile
Industry. With numerous figures and
diagrams. 12mo. Cloth. 223 pp. Lon-
don. $1.25.

Dry Batteries, How to Make and Use
Them, by dry battery expert. 59 pp.
Paper. 2sc.

Haenssgen, Oswald H. Suction Gas
Explains the construction and operation
of suction gas producer and producer

s engines. Illustrated. Cloth. go pp.
1.00.

Hall, H. R. Governors and Governor
Mechanism. 1903. 16mo. 119 pp. II-
lustrated. $1.00. '

Hutton, F. R. The Gas Engine: A
treatise on the internal-combustion en-
gine. 8vo. XVIII-|-483 pp. Illustrated.
Cloth. $5.00.

Koenig, H. Lee, and G. W. Rice. Cur-
rent Practice in Gas Engine Design, be-
ing No. 121 of Van Nostrand’s science
series.

Marchis, L. Les Moteurs a Essence
Pour Automobiles. A French work by

the Professor of Physics at the Univer-
sity of Bordeaux, being based on lectures
given by the author. 1904. 8vo. 470 pp.
INustrated. $4.50.

Mathot, R. E. Gas Engines and Pro-
ducer Gas Plants. The principles of gas
engines and producer design, the selec-
tion and installation of the engine, the
care and possibilities of these plants are
considered. There is also a chapter on
volatile hydrocarbon and oil engines. 320
pp. Illustrated. $2.50.

Mecredy, R. J. The Motor Book.
16 mo. Pocket size. Leather, $1.20.
Cloth, $1.00.

Mecredy, R. J. The Dictionary of
Motoring, being both a dictionary and
an encyclopedia of automobile terms.
$r1.25.

O’Gorman, M. Motor Pocket Book,
with marginal reference mnotes, tables,
diagrams and engravings. 12mo. Leather.
[lustrated. 287 pp. 1904. $3.00.

Plauck, Dr. Max. Treatise of Ther-
modynamics, a translation of the author’s
work in German, presenting the entire
field of thermodynamics. 8vo. 270 pp.

$3.00.
Roberts, E. W.  The Automobile
Pocketbook. A companion piece, in

style of binding, to the Gas Engine
Handbook, by the same author. Covers
thoroughly the subjects of gasoline auto-
mobile construction, operation and care.
325 pp. 52 illustrations. 314x5%4. Flex-
ible leather. $1.50.

Sexton, A. H. Producer Gas. A sketch
of the properties, manufacture and uses
of gasoline fuel. With figures and dia-
grams. 8vo. Cloth. 220 pp. Manches-
ter, 1904. $4.00.

Sorel, E. Carburation et Combustion
dans les Moteurs a Alcqol. The condi-
tions under which alcohol may be suc-
cessfull .used in internal combustion en-
gines. 8vo. 280 pp. Paris, 1904. $2.50.

Stodola, A. Steam Turbines, with an
appendix on Gas Turbines and the Future
of Heat Engines. Translated from Ger-
man by Dr. L. C, Loewenstein. 241 cuts,
3 lithograph folding tables. 8vo. Cloth.
416 pp. 1905. $4.50. ‘

Swinburn, Prof. James. Entropy, or
Thermodynamics from an Engineer's
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Standpoint. London. Cloth. 150 pp.
7x5. $1.15.

Tookey, W. A. Gas Producers for
Power Purposes. 137 pp. London. $1.00.
Tookey, W. A. Oil Engines: Their

Selection, Erection and Correction. Lon-.

don, 1904. s50cC.

Tookey, W. A. Gas Engines: Their
Advantages, Action and Application.
16mo. Board. 107 pp. London, 1904.

OC.
5 Wender, N. Die Verwertung des
Spiritus Fuer Technische Zwecke. 8vo.
Describes the methods of utilizing alco-
hol, methods of producing it, alcohol il-
lumination and cooking, and alcohol
motors. $1.50.

White, T. H. Petrol Motors and Motor
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Cars. A handbook for engineers,
draughtsmen and designers, with figures,
diagrams and plates. Cloth. London,

1904.  $1.50.
Witz, Aime. Moteurs a Gas et a Pe-
trole. This is in French and is in two

volumes. It is a very complete work and
covers internal combustion engines,
classes of engines, the theoretical con-
sideration of thermal machines, thermo-
dynamic laws, thermal cycles, combust-
ible gases, theory of gas engines, entropy
diagram, tests. Paris, 1903. 497 pp.
7Vsx11. Paper. Illustrated. $5.75.
Young, A. B. F. The complete motor-
ist. An account of the evolution and con-
struction of the modern motor car.
Cloth. Illustrated. 338 pp. 1904. $3.50.

THREATENED SHORTAGE OF GASOLINE.

The Standard Oil Company is sounding
a note of warning to makers, sellers and
users of gasoline engines, stoves, launches
and automobiles. The warning is to the
effect that the phenomenal increase in the
consumption of gasoline for heating, light-
ing and power purposes will inevitably lead
to a shortage and higher prices. Only a
few years ago gasoline was an almost un-
salable by-product of petroleum, and in line
with its policy of creating a demand for
slow selling products that company fos-
tered and stimulated the manufacture and
sale of gasoline stoves. Then came the
gasoline engine, and on its heels the auto-
mobile, followed by extensive systems of
domestic and municipal lighting by gaso-
Hne. Three or four years ago the Stand-
ard Oil Company, reading the future in
the conditions already existing, began to
warn the public that the supply of gasolin
would soon be inadequate to the geamand.
But this warning has largely been dis-
missed by the trade and the public at large
as only another “Standard Oil scheme.”
Fortunately, the supply of petroleum- has
recently been greatly increased, or the
;hreatened shortage might have become a
act.

In refining crude petroleum only from 8
to 1 per cent of naphthas is produced, de-
pending on the gravity of the oil. From
these naphthas only about 50 per cent of
gasoline can be obtained, so that the maxi-
mum production of gasoline is limited to

an average § per cent of the crude oil re-
fined. But the actual production of gaso-
line is limited in other ways. As soon as
the refiners discover that they are glutting
the market on the principal petroleum prod-
ucts—kerosene, paraffine and lubricating
oils—they cease refining.

The immediate remedy for the excessive
demanc for gasoline is likely to be sharp
advances in price until the price beconies
prohibitive for ordinary purposes, the high
prices being maintained until the produc-
tion can catch up with the demand and an
equilibrium be restored. Another remed)
which is being strongly exploited by the
Standard Oil Eompany is the manufacture
and sale of stoves that burn kerosene in-
stead of gasoline. The manufacture of oil
burning engines, in which the oil is vapor-
ized in hot tubes and the resulting gas ex-
ploded similar to the gasoline engine, is
also receiving the encouragement of that
company. Efforts are also being made to
perfect oil burning automobile engines.
Makers of gasoline lighting systems for
homes, stores and towns are charged with
working the greatest damage in propor-
tion to the success of their operations, be-
cause every system they install reduces the
consumption of the too plentiful kerosene
and substitutes for it a product that can
not be made without producing six or
seven times its volume in the kerosene
which it displaces

—The Iron Age.
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ANSWERS

TO

INQUIRIES

It is our purpose to answer in this column in-
quiries of general interest which relate to the gas
engine or its accessories. The questions will be
answered in these columns only, and we reserve
the privilege of refusing to answer any question
which is not, in our judgment, of interest to the
subscribers of THE GAs ENGINE.

All matter intended for this department should
be 2ddressed to The Editor of THE GAS ENGINE,
Blymyer Building, Cincinnati, Ohio. The name
and address of the sender must accompany the
. inquiry in all cases as evidence of good faith.
The initials only of the sender will be published,
together with the postoffice and state.

Write on one side of the paper only, and make
all sketches and drawings on a separate sheet
Mark each sheet with the name and the address
of the sender.

Will you please give me a little infor-
mation as regards ports. Which of the
ports are correct, as shown in the en-
closed sketch? Should the inlet open
when the exhaust is open 34 inch, as
shown in Figure 1, or should the exhaust
port open 15-16 inch before the inlet
opens as in Figure 2? How long should
these ports be for an engine to run goo
r.p.m., stroke of 4 in,, bore 454 in.? I ex-
pect this engine to run at goo under load
of 14 in. fluke wheel. L.E E,

Dixon, Il

It is not worth while to publish the
sketches, as we believe both to be radi-
cally wrong. The inlet port for this en-
gine should 14 in. in the direction of the
piston stroke and the exhaust port 34 in.
in the direction of the piston stroke. Both
ports should be 234 in. long and no cross
ribs are necessary. The bottom edge of
both ports should be even with the top
of the piston when the latter is at the
bottom of its stroke.

In this case the drop will be !4 in.; that
is the distance that the exhaust port is
open before the inlet begins to open. If
the inquirer will make a third port for
the intake into the crank-case 74 in. by 1
in. so that the piston closes the crank-
case port when it has made 7§ in. of its
stroke much bhetter results will be ob-
tained at high speeds.

What diameter and what weight fly-

wheel should be used for a 414 in. bore,
4 in. stroke, two-cycle automobile engine,
w

8o r. p.m.? . G. H,,
West Medway.
We would suggest a flywheel about 16
in. diameter and weighing at least 120
pounds.

(a) What portion should the third
port of a two-cycle gas engine be? Size,
3¥4x3Y4 in., running 8oo r. p. m.? (b)
What length piston should be used?

G. S. V., Jackson, Mich.

(a) We should make the crank-case
inlet 34 in. 1 in. and so place it so that
when the piston is at the top of its stroke
the lower edge of the piston will be even
with the top of the port. (b) Make the
piston at least 44 in. long.

I send you a sketch of the way my en-
gine takes its supply of gasoline. I want
to do away with the overflow. Can you
teli me how to make a mixer that would °
not be very expensive and that would
work without the overflow?

L. C,, Delta, O.

The overflow you show in your sketch
can be dispensed with'if you use a nozzle
and float feed chamber such as you will
find on almost any type of gasoline auto-
mobile vaporizer or by using an ordinary
mixing valve. If your engine works hit
or miss, which we presume it does, a
good gasoline mixing valve would very
likely solve the problem. They can be
obtained from several of the manufac-
turers of automobile supplies.

I have a three-cylinder 44 in. by 4%
in, 12 H. P. engine, 9oo r. p. m. The cams
for the exhaust are on top of engine and
exhaust pipes on side with the intake
valves next to the spark, plugs on oppo-
site side of exhaust. It seems to be im-
possible to get it to run longer than five
minutes at a time. Sparks and coil are
all right, but am using a King commu-
tator and a Turner carbureter, I in. open-
ing. Can you tell me where my trouble
lies? This engine is in a boat.

) H. G., Chicago, Il

It is practically impossible to tell what
is the matter with your engine with the
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brie{ description you give. It will prob-
ably take a careful examination of the
engine by an expert to determine where
your trouble lies. It may be that the
valves cause it, or it may be improper
lubrication, perhaps a weak battery or
loose connection, improper adjustment of
carbureter or poor circulation of water.

A letter of later date from this same
inquirer seems to show better results,
and that he was getting too much gaso-
line evidently from bad adjustment of
carbureter. As the carbureter is made
in your city we would suggest getting
some one from the factory to help you

Will you kindly, in your answers to in-
quiries, give me the size of the port open-
ing of a three-port, two-cycle 34 in. by
3% in. engine running at 1,200 r. p. m.?
Will the ports require more than one bar
across each to keep the rings from catch-
ing in the port edges? (b) I compute the
compression space to be 34 in., as pro-
portioned from the closing of the exhaust
port as being the actual piston displace-
ment. Is this correct? Will not a 95-
pound compression give more power?
(c¢) T am building this engine with in-
side flywheels, 14 in. in diameter 1}4 in.
thick. - Should it run successfully? (d)
At that point in the stroke should the
compression relief cock be placed to in-
sure easy turning of the crank and yet
preserve enough of the compression to
secure the starting of the engine while
the cock is open? (c) What should be
the size of the hole? (f) Where can I
get wire gauze brushes for igniter serv-
ice? (g) What compensating vaporizers
similar in principal to the Rambler are
on the market? (h) What size vaporizer
should I use on this engine? Will the
same size do for a 414 in. by 44 in.? (i)
Should the water space be deeper for
thermosyphon  cooling system than
where a pump-circulating system is used?

C. E. B, Brighton, N. Y.

(a) Inlet 34 in. by 154 in., exhaust 9-16
in. by $% in., crank-case inlet 3§ in. by
7 in, No bars will be necessary if the
rings are so pinned that the openings
will not come opposite the ports. (b)
Compression space should be 15-16 in.
This will give you 85 pounds compres-
sion. More than this will probably cause
premature ignition. We do not believe
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that the inside flywheel will work suc-
cessfully in a two-cycle engine, as it will
be difficult to get sufficient crank-case
compression. (d) Place the compression
relief cock at 14 stroke. (c) Make the
inlet for a !4 in. pipe tap and use an or-
dinary relief cock. (f) Probably from
some of the manufacturers of ignition
dynamos. (g) There are a number of
compensating vaporizers on the market.
A few of them are the Schebler, the new
Kingston, the Daley, the Holley and
many others. (h) About 1 in. diameter.
A 1Y% in. would be necessary for the
larger engine. Ti) Not necessarily, but
the circulating pipes should be about
twice the size required for forced circu-
lation,

(a) A three-cylinder marine engine -
turned 250 r. p. m. with a make and
break of spark. It was changed to a
jump spark and then turned 20 revolu-
tions faster than had ever been possible
with a hammer-break spark. What is the
cause? (b) A four-cylinder automobile
engine with jump spark turned 8oco r. p.
m., running on the battery. When the
dynamo was switched on there was a
marked increase in the speed—about 40
or 50 revolutions. I should judge. All the
conditions were the same as with the bat-
tery. Will you kindly give an explana-
tion of the above in your next issue?

A. D. D., Portland, Ore.

(a) The only answer to this question
seems to us to be that the spark was bet-
ter located with the jump spark, and
hence gave a quicker ignition. Usually
there is not such a great deal of differ-
ence in the performance of an engine
with the different systems, except that
the average make and break, as used on
stationary engines, will not stand a high
speed, although the make and break sys-
tem, when carefully designed, can be
used at as high a speed as a jump spark.
(b) In this case the dynamo evidently
gave a lower spark and thus increased
the speed of ignition. Changing the
speed of ignition means that the flame
gets a better start and advances more
rapidly to the limits of the mixture. It
has often been found that with a storage
battery and dynamo combined, used on
an automobile, the automobile would run
faster with a dynamo
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DEAN GAS E