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OIL ENGINE SIGNALING PLANT ON UNITED STATES 
LIGHTSHIP NO. 42. 

The United States Lighthouse Board have just 
completed a signaling plant upon their lightship 
No. 42, which, when on her st.ation, lies in Vineyard 
Sound, off Cape Cod. The installation is the second 
of the kind, and is in many respects novel, and an ad­
vance upon any-
thing hitherto ac-
c o m  p l i s h e d in 
t h a t  line. The 
duties of a light­
ship such as No. 
42 are twofold, as 
both visual and 
auditory signals 
are to be lUain 
tained. The first 
or visual signals 
are provided by 
g r a t i n g s  at her 
mastheads in the 
daytime, and at 
n i g h t by fixed 
white lights, each 
consisting of a 
circle of I a m p s 
placed in a large 
reflecting lantern, 
which are hoisted 
up to the mast, 
heads every e"en­
ing. The audible 
signals may take 
the form of a bell 
or of some type of 
steam or air whis­
tle. On the ship 
we now speak of 
a powerful com· 
pressed air whis­
tle is em ployed, 
a n d  oil engines 
are provided t o  
compress the air. 
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The plant is a development of one already in suc­
cessful use on another United States lightship. In 
the hull of the vessel are installed two 25 horse power 
Hornsby-Akroyd oil engines. These are expiosion 
compression engines whose most distinctive peculiarity 
is the method of ignition of the charge. Back of the 
cylinder is a vessel forming a sort of continuation of it 

and acting as a retort. 
To start the engine, a 
powerful oil burner is 
lighted beneath the re­
tort. In ten or fifteen 
minutes, for a 25 hor�e 
power engine, the ma­
chine can be started. 
Oil is admitted to the 
now hot retort. It is 
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ning is effected in the usual way by water caused to 
circulate around it through passages in the metal. 
Fresh water is employed, as the danger of salt de· 
posits precludes the use of sea water. To avoid waste, 
the same water is used over and over again, being 
cooled by a surface condenser supplied with a con­
stantly changing supply of sea water. 

To each engine is connected a single acting air com­
pressor. The air can be used as fast as compressed to 
blow the whistle. To make provision for instant use 
of the whistlE', as for a very sudden fog, two tanks of 
boiler iron, each one twenty feet long and three feet in 
diameter, are provided, which are charged with com­
pressed air by the compressors. Ten cents' worth of 
oil will charge the tanks to their full capacity at 60 
pounds to the square inch. The air contained is suffi­
cient to keep t,he signal whistle in operation for twenty 

minutes. T h i s  
period gives am­
ple time to start 
the e n g  i n e, so 
there s h 0 u I d 
never be any de· 
lay in getting the 
whistle in opera­
tion. 

Hitherto it has 
been the custom 
to have the whis­
tle on this light­
ship b l o w  n by 
s t e a m . T h i s  
necessitated t h e  
use of coal, which 
involved much ex­
pense and trou ble. 
Often great delay 
would be experi­
enced in the trans­
fer of coal from 
the tender to the 
lightship. An effi­
ciency exceeding 
f 0 u r or f i v e  
pounds of coal to 
the horse power 
h 0 u r could not 
well be looked for. 
If a f o g  w a s  
seen approaching 
or forming, the 
b 0 i I e r s would 
have to be fired in 
anticipation, and 
before they were 
well started the 
fog might cease. 
This and similar 

The Lightship at Anchor. Cross Section Showing Distribntion of Machinery. 

The expamion 
of compressed air 
produces a lower· 
ing of tempera. 
ture, which reo 
duces the volume 
of the air. As the 
w 0 r k done de· 
pends on the vol· 
ume, the dimin­
i s h  i n g of it 
involves a loss in 
efficiency. The 
whistle, which is 
of the bell type, 
a n d w h i c h is 
p l a c e d  a b o u t  
amidship over a 
deckhouse, h a s  
beneath it a re· 
h e a t e r  through 
w h i  c h the air 
must pass. The 
exhaust from the 
e n g  i n e passes 
through the same 
reheater, and so 
raises the t�m· 
perature of the 
a i r  a n d over­
comes, to a great­
er or less extent, 
the cooling of the 
air due to its 
escape from com­
pression. T h i s  
feature not only 
is of economical 
value as utilizing 
the waste heat of 
the engine, but it 
tends to overcome 
another trouble. 
it has been found 
that an air whis· 
tle when the tern· 
perature fell to 18° 
F. would become 
clogged with ice. 
The heating of OIL ENGINE SIGNALING PLANT ON UNITED STATES LIGHTSHIP NO. 42. 

conditions of the service involved in the course of a 
year many hours of idle steaming and many tons 
waste of coal. 

The new plant with oil engines avoids to a great ex· 
tent these troublelil. The consumr:tion of oil per horse 
power hour is only one pound. To the great economy 
directly due to this fact is superadded the feature that 
no idle steaming is needed. '1'he engine can be started 
in fifteen minutes, and the oil consumption ceases the 
instant the engine stop8. A quantity of oil vprv much 
less than the weight of coal requisite for corresponding 
service is required. 

at once vaporized, mixes with the air, and, as the en· 
gine is started, explodes, giving an impulse to the 
piston. The regular cycle of the compression gas 
engine is followed. The retort kelOlps hot by the heat 
of the explosions, the lamps being only used to start 
the engine, and it may even rise to redness; its 
direct heat effects the ignition. There is n o  battery 
and spark coil and no troublesome ignition tube. 
It is calculated that 15 horse power can be developed 
for twelve cents an hour. This power is that ap· 
proved of by the engineers for lightship signaling. 

The cooling of the cylinder of the engine while run· 
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the air tends to 
prevent this. Moreover, the exhaust escapes into the 
air just forward of the whistle, and will do much to 
keep it warm aud in condition to operate well. 

Before reaching the whistle, the air passes through a 
reducing valve, then through the reheater arid then 
through the whistle valve. The latter regUlates the ad· 
mission of air so as to produce the characteristic signal, 
and is operated by clockwork. The latter operates a 
small valve which admits air into a cylinder with piston, 
which opens the whistle valve. When released by the 
clockwork, it falls and closes the whistle valve. 'rhe 
clock carries a cam which, by its shape, produces the 



2 

desired order of opening and closing the valve so as to I 
give the signal. The officially designated fog signal for 
this ship has been a 12 inch "tt'am whiRtle, with blasts 
of five seconds duration, followed by fifty· five Reconds 
of silence. The air whistle is slightly modified, its an­
nular opening for the escape of air being smaller than 
in the case of the steam whistle. 

The engil'es' ail' compressors and storage tanks are 
exact duplicates of each other and are interconnected 
so as to allow the fullest possible degree of intercon· 
nection. It is quite improbable that any total break­
down should ocent·. The oil is stowed away as received 
in five gallon cans. The engine supply is taken from a 
tank below the engines, into which the ca.ns are emp· 
tit'd by hand. The air does the auxiliary work of op·· 
erating the bilge pump, and it may eventnally be 
utilized to operaro'a power windla�s. 

The plant wa� bn�lt bythe De lao Vergne Refrigerating 
Machine Company at their works in One Hundred and 
Thirty-eighth Street, on the East River. in this city. 
The work was superintended by Mr. Wilfrid Sylven. 
superintending enginf'er United States lighthouse 
service. Our thanks are d ue to him and to Mr. 
George Richmond, of the De 130 Vergne Company, for 
courtesit's extended in connection with this subject. 

Thll plant is the second of its kind in the world and 
is in advance in every way on its predece�80r, es­
pecialJy in power. The working unit in the new 
ship is taken at 15 horse power, in place of 3X' horse 
power in t.he first one. 

One illustration shows the ship at anchor. The whistle 
is seen projecting from the reheater above the deck· 
house. The other view shows the �hip in cross section. 
One of the gas engines is shown, the other is by its 
side and parallel with it. The retort of the engine is 
cased within a hood shown to the left of the cylinder, 
and beneath it are the oil burners for starting it. To 
right and left, near the undpr side of the deck, are seen 
the compressed air tank!'. Rising from the engine, the 
large exhaust pipe is shown entering the reheater to 
warm the air. On the right of the deckhouse is shown 
the cylinder and piston which operate the whistle 
valve. 

...... 

An Ingenious Com}Jarison. 

Dr. Arnott has compared the human body with the 
steam engine, and the resemblance is very striking. 
Below is a copy of the comparison. as given in his 

"Treatise on Warmth and Ventilation": 
THE STEA.M ENGINE IN 

ACTION TAKES: 

1. Fuei·- viz., coal and 
wood. borh being old or 
dry vegetable matter, 
and both combustible. 

2. Water. 

R. Air. 
AND PRODUCES: 

4. Steady boiling heat of 
212' by quick combus 
tiOD. 

THE ANIMA L BODY IN 
LIFE TAKES: 

1. Food - viz., recent or 
fresh vegetable matter 
and flesh, both being of 
kindred composition and 
combustible. 

2. Drink (essentially wa­
ter). 

3. Breath (common air). 
AND PRODUCES: 

4. Steady animal heat. of 
98' by slow combustion. 

5. Smoke fr()m the chim- 5. Foul breath from the 
ney or air loaded with 
('arbonic acid and vapor. 

windpipe, or air loaded 
with carbonic acid and 
vapor. 

6. Ashes, part of the fuel 6. Animal refuse, part of 
which does not burn. the food which does not 

burn. 
7. Motive force of simple 

alternative push and 
pull in the piston, which, 
acting through levers, 
joints, bands, etc., does 
work of endless variety. 

8. A defiC'iency of fuel, 
water or air first dhturbs 
and thpn stops the mo· 
tion. 

9. Local hurt from vio­
lence in a machine is re­
paired by the maker. 

7. Motive force of simple 
a I t e r n  a t e  contraction 
and expansion in the 
muscle�, which, acting 
t h r 0 u g h  the levers, 
joints, tendons, etc. , of 
the limbs, does work of 
endleRs variety. 

8. A deficiency of food, 
drink or breath first dis­
turbs and then stops the 
motion and the life. 

9. Local hurt or disease in 
a living body is repaired 
or cured by the action of 
internal vital power. 

... �. 

Eggs In Therapeutics. 

A mustard plaster made with the white of an egg 
will not leave a blister. 

A raw egg taken immediately will carry down a fish 
bone that cannot be got up from the throat. 

The white skin that lines the shell of an egg is a use­
ful application for a boil. 

White of egg beaten with loaf sugar and lemon re­
lieves hoarseness-a tE'aspoonful taken once every 
hour. 

An el!l! added to the morning cup of coffee makes a 
good tonic. 

A raw egg with the yolk unbrokEn taken in a glass 
of wine is bent'ficial for convalescents. -Medical Re­
cord. 
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THE APPRENTICESHIP SYSTEM UNDER MODERN 
CONDITIONS. 

On another page will be found a timely letter from 
a correspondent of Providence, Rhode Island, relative 
to the decadence of the apprenticeship system, of 
which subject we Rpoke editorially in our issue of May 
23, and we are certainly" pleased to learn that the old 
system "--or, more strictly speaking, a judicious modi­
fication of it-" is still common in Providence," and 
that ., apprentices are taken by almost every important 
machine shop and foundry" in that city. 

Limitations of space prevent our giving more than 
an outline of the "terms of apprenticeship" of the 
Brown & Sharpe Company; but they appear to be 
just and reasonable, a conclusion which is warranted 
by the large number of boys (eighty·one) now serving 
in the shops, and by the fact that Illany former ap­
prentices have remained afrer their apprenticeship had 
expired, and rispn to become" foremen and heads of 
departments." Briefly stated, the" tE'rms " are as fol· 
lows: The apprenticeship lasts three YE'ars, each of 
which consists of two hundred and ninety-five work­
ing days of ten hours each. The first forty days con­
stitute a term of trial, at the close of which, if 
he prove ., deficient in capacity or unsatisfactory 
in deportment," the apprentice is paid four cents an 
hour for the time he has worked, and the contract be­
comes void. If he "prove ind ustrious and of good 
capacity," the apprenticeship continnes for the three 
years. Before the expiration of the time of trial the 
apprentice must .. execute, together with some re­
spon�ible surety, an agreement," by which the firm, 
in consideration of the sum of one hundred 
dollal's, pledges itself "to faithfully instruct the 
apprentice in the machinist's art and trade." If 
the apprentice violate the terms of the contract, 
one hundred dollars is forfeited; but if the apprE'n­
tice complies with the provisions of the contract 
for the three year;;, the sum of one hundred dollars 
is returned by the firm to the surety in consider­
ation of the .. faithful service on the part of said 
apprentice." The "terms" conclude with the state­
ment that" the company reserves to itself the right in 
its sole discretion to terminate the agreement and dis· 
charge an apprentice from further service for any 
unfaithfulness, non-conformity with such rules and 
regulations, want of diligence, indifference to his busi­
ness, or improper conduct in or out of the shop." 
During their apprenticeship the boys are paid for the 
first year four cents an hour, for the second year seven 
cents, and for the third year ten cents an hour. 

While admitting that, as far as they go, the terms 
of apprenticeship outlined above are admirable, and 
that in the present case they have certainly given ex­
cellent results, we think that, for general use in the 
various trades, it would be advisable to add a clause 
sr:ecially covering the interel:<ts of the apprentice, and 
giving the surety the power to annul the contract, if, 
upon investigation, he should be convinced that the 
apprentice waR not receiving •. thorough instruction" 
according to the" prescribed routine." 

With such a clause inserted, we think that this 
modification of the old apprenticeship system would 
be in every way adapted to modern industrial and so­
cial conditions. It is free from the old flavor of servi­
tude, which would be obnoxious to modern ideas and 
sentiment, and the payment of a weekly wage, increas­
ing with each year of service. is a step in the right 
direction. 

With regard to the relation of the trade school to 
t.he apprenticeship system, although it was t.he decline 
of the latter that brought the schools into existence, 
we think that the revival of apprenticeship would 
not lessen the usefulness of the schools. They both 
have the same end in view-the systematic train· 
ing of the mechanic and the abolition from the 
trades of the .. botch" workmen. Each system of 
training has its strong points in which the other 
is relatively weak. The pupil in the trade school, 
for instance, has a larger opportunity to discover in 
which direction his tastes and aptitudes really lie than 
has the apprentice in the machine shop. The former 
has a chance to test himself in several different trades, 
the latter in hut one. This fact to some degree, no 
doubt accounts for the fort,- days' trial clause in the 
terms 'Of apprenticeship. It

" 
frequently happens that 

the" fancy" of a. boy for some particular trade is 
quickly killed when he make� its acquaintance; and 
many of the most successful men of our day have, in 
thei; early days, tried their hands at various trades 
before they fell into the particular line of work for 
which they were qnalified by nature. 

On the other hand, one cannot too strongly indorse 
the opinion of our correspondent that the apprentice­
ship system turns out a better practical mechanic than 
the trarle school, for the reason that" greater skill is 
obtained under the system which gives the greater 
number of hours to actual shop practice, especially in 
the trade of a machinist." It is for this reason that 
the two systems should be regarded as complementary 
to one another: the school serving to direct the boy 
into his proper trade, and furnishing him with the 

article on the manufacture of the most used articles of India rub-
ber. explaining tbe little known art in details.-18 ;nuaLratioD8 .... 11106 

rudiments of its theory and practice; the subsequent 
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