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LIGEITHOUSE ILLUMINANTS.'  were used, and  the  servlces of the various employees given. 
ITwill be renlernbered that  some years ago the Trinity The Trini t j  House replied tha t  a great deal of the apparatus 

House appolilted a committee t o  carry out experillllcnts a t  had been put into actual service elsewhere, and  tha t  Mr. 

t h e  s o u t h  Forelancl Tl~itli a view of investigating itle rc~at i \ re  Wigham had Ignored the expense of establishing mu1t1fol.m 

advantages of oil, gas, and  electricity as  l i g h t h o ~ 5 ~ll lumi-
nants  Three experimental towers were erected, and were 
approprlatecl respectively to  electricity, to M ~ .  W1gham's gas 
apparatus, and  to oil, with occasional gaP]ights. Each 

llghli17g system was adapted to be sho.vvll In the  multiform 
arrangement;  i.e,, with lights vertically one above 
the other. Forgas, provision was Iliade for shomlnR f o u r  
lights, while the electric 011 c,,vster~ls had three ],ghts 
each. ObsePvers we1.o placed i n  huts a t  distances of 2.144 
feet. 6,200 feet, and 22 miles. For obselsvatiolls a t  greater 
distances, ad tan lage  was taken of the services of the coast- 
guard betiyeen tlie Nortil $orelaad and Dover;  o f  the light- 
nlen on the Gull ,"  the " ~ ~ ~ d ~ ~ , i , , , ' l  Varlleand  the " 
lightships; of tile hphthonse-kreper a t  the S o r t h  Foreland;  
of pilots and masters n a v ~ g a t l n g  i n  tile v~ci l i i ty;  and  of tile 
Elder  Brethren end their officers &fore tball six thousand 
~ b s e ~ v a t ~ o n s  The conclusions arrived a t  were, mere taken. 
(1)tha t  the electric h g h t  was the most pocverful u r~der  all con- 
ditions; (2) that  the qu3driform gas apparatus ai;d the t r i form 
oi l  apparatus were of about the same power when seen 
through revolving lenses, the gas  being "a  little bettC.r1' 
tklan the  o i l ;  (3) that  through fixed lellses the suprriotity of  

, the gaslight was unques t io~able  ( the Iarge size of the flames 
a n d  their nearness together gave the beam a Inore conipact 
appearance) ; (4) tha t  the Douglass gas burner was nlore 
efficient than the Wigham burner;  (.5) that for the ordinary 
necessities of lighthouce illumination mineral oil was tile 
most suitable and  economical illurninant, and  that  for salient 
headlands, important landfalls,  and places where a very 
powerful light was requtred, electricity offered the greatest 
advantages. 

This report dld not please the advocates of gas. Mcmori-
a l s  were poured into tile Board of Trade from ship-owners, 
both i n d ~ v ~ d u a l s  ex-and associated bodies, asking t h a t  the 
periments might be contlnuecl mith duplicated gas apparatus 
of W~gharn ' s  pattern, this being ul~derstood to give 
increased brilliancy. The board replied that  they were in-  
formed that  these experiments would cost £18,000, i n  addl- 
tion to  the £9,000 already spent, and  that  t l ~ e  state of the 
Mercantile Marine F u n d  would not allow of such a n  expen- 
diture. Mr. Wigham c l ~ a r a c t ~ r i z e d  asthe  estimate " mon-
strous," a n d  subsequently undertook t o  guarantee the ex-
pense should not  exceed £2,000, if the e x i s t ~ n g  apparatus 

1 From Eugineeriug of oat. 31. 

011 and electric Ilgklts in  comparison ivlth 111s multiform gas- 

l l ~ l ~ t s  
Another object~on brought against tlie report was that  the  

final conclusioli of  the  T n n i t y  Hocse ignoring gas was not  
justified by tile record i n  the report Itself. I t  was therefore 
urge(] UIjorl the board that  the report should be remltted to  
sonle independent scientific aulhority t o  deternllne i f  the  
ev~deilce bore out  the conclusions. Eventnally t h ~ s  course 
was adopted, a n d  the report sent to Sir George Stokes, presi- 
dent  o f  the Royal  Society, who associated with hlnlself Lord 
R a j l e ~ g hand s i r  William Thomson. These gentlemen have 
now reported to the Board of Trade a t  very coi~siderable 
length, anti, w h ~ l etheir conclusions bear out  to a large ex- 
tent those arrived a t  by the Trinity IXousf', Yet they a re  41s- 
t i r l c t l ~  n10i-e favorable to .gas. They adullt tha t  i t  was quite 
natural that  the sp lend~d lights erected on the Wigham sys- 
tem on  some parts of the Irish coast should have ralsed in 
the  minds of  ship ownel's a feeling In their favor ;  but they 
point out that  the question a t  issue does not relate to a hat  
has been done i n  the past, but that  l t  1% " 3oes  gas possess 
S U C ~advantages over 011 as  to out~veigb the greater sim 
plicity and economy of the latter rllunlinant, and should 
both, i l l  the case o f  lights of specla1 importance, be aban- 
doned in favor  of electricity ? " 

The 108 jet gas burner gives a broader flame than the (iwick 
oil.burner; and mith lenses of  similar apertures and focal 
lengths, and equal velocities of  rotation, the  diverging beam 
f rom the gas 1s of  longer duration. This has been taken 
advantage of by Mr. Wigk~am for the introduction of a g r o u p  
flashing s js tem, b y  which it is sought to give each light a 

ciistinctive character. Tile report states, however, that  with 
revolving lights the  number of flashes it1 a group IS some-
what uncertain ; with fixed lialzts there is nosuch uncertainty. 
The ir~termittence of a 1-evolving light IS obtained very 
sharply a n d  suddenly, by turning. the  gas comljletely out,  
and by  religllting i t  with a burst, resulting from allowing 

gas to flow for  a n  a ~ ~ p r e c l a b l etime before the flame is 
applied. With 011, intermittence can  only be obtained by 
means of  shutters, as  it  IS not feasible lo  tu rn  the l ight  out. 
w h e n  the Wigham burner  was compared with the Douglass 
burner, 1C F a s  found that  the  latter gave the more light for  
a given consumption of gas. The smaller size of the  flame 
also augmented the brightness of the  flash. The Douglass 
burner, however, requires a glass chimney, wliich mag give 
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way, particularly if the flame be turned up rapidly under a 
sudden fog. 

The electric light apparatus far exceeded the others in the 
amount of light it gave out. Even in fog and haze it SUP 

passed them; for, although the highly refrangible rays were 
rapidly dispersed, yet the remaining beam was not more cut 
down than that from gas or oil, and st111 maintained its 
superiority. This great power partly results from the small- 
ness of the luminous area. The high condensation is ob- 
tained a t  the expense of the zngular opening of the trans- 
mitted beam, which is less than with the taller flames of gas 
and oil. In practice the upper portion of the full beam 
must reach the horizon, as seen from the lantern of the 
lighthouse, while the lower portion must strike the sea a t  a 
moderate distance from its foot. I t  does not appear whether 
the electric beam employed would have fulfilled both these 
conditions. If it would not,-and the necessity of adjusting 
the carbons ln certain cases to bring the full beam on to the 
observers suggests that it would not,-a deduction must be 
made from its value. Electric lights are practically reserved 
for revolving lights, the chief object of which is to guide the 
mariner from long distances. Fixed lights do not need the 
same far reaching brill~ancy, and it was abundantly proved 
that for these the gas-burners surpassed the oil burners em- 
ploged. Further, gas yields itself with special facility to 
conferring on a fixed light a distinctive character by means 
of intermittence. 

All the points of difYerence that we have noted are clearly 
set forth in the reports, and little difference of opi~iion exists 
conce~mi~ig But the advocates of gas claimed for it a them. 
special quality; nanlely, that of diffusillg a warning glow 
through a fog at a distance beyond which the light could be 
actually seen itself. Sir George Stokes and his colleagues 
do not profess themselves able to decide whether the exten- 
sion of distance a t  which warning will be conveyed by the 
glow from a gas or other light is such as to be of practical 
importance. They, however, make some general remarks 
on the subject, pointing out that the glow or burr is mainly 
produced by light which has been diffracted, and retains an 
approximation to its primitive direction. I t  is deflected from 
its course by an angle which is not by any means very small, 
and therefore ~t cannot matter much whether the regular 
light frorn which it orig~nally came was concentrated by the 
lens mithiu a more or less small angle. The fog illzcmi-
nating power must depend mainly ou the quantity of light 
sent out from the source, while the .fog penetrating power 
depends on the concentratioti of the beam. I t  follows that 
the fog ~llurninating power of the electric light will be much 
smaller, in proportion to its power for direct penetration, 
than would be the case v i t h  oil, and still more with gas. 
Conversely, the glow from gas will extend farther beyond 
the limits of direct penet;ation of the beam than w ~ l l  the 
glow from oil, and still more than the glow from electric 
light. I n  light fog the direct light would probably be seen 
first; and, even if it were not, the slight extension of dis- 
tance resulting from the glow would be of little value. But 
if the fog were comparatively thick, the ship must approach 
nearer to the lighthouse, where the illumination of the fog 
would be stronger, and the luminosity would be seen well 
before the actual light. This would be readered more dis- 
tinguishable from a thinning of the fog if the light was 

rapidly extir~guished and relighted. I n  the second part of 
the report Slr Leopold McClintock speaks of " a  striking, 
thrilling effect, which a t  once caught the eye," produced by 
cutting off the gas every few seconds. No opportunities, 
however, occurred for properly est~mating the value of tliis 
effect, and it could not be taken into consideration in sum-
rnmg up the results of the experiments. 

I n  reviewing the conclusions of the Trinity House con]- 
mittee, Sir George and his colleagues do not propose any 
serious mod~ficatlons as to the first four points. (I)They 
consider the experiments established the superiority of the 
electric light, as exhibited a t  the South Foreland, under all 
cond~tionsof weather. (2) They indorse the statement made 
as to the relative efficiency of gas and oil for revolv~ng lights. 
(3) With  the fixed lenses they attribute the superiority of 
gas chiefly to the fact, that, as the light is condensed by the 
optical apparatus in vertical planes only, the inferiority of 
the oil-light, as regards the initial quantity emitted, is not 
compensated for, as w ~ t h  annular lenses, by its superior con- 

densation arising from the smaller width of the flame. (4) 
While admitting that the photometric measurements estab- 
lish the superiority of the Douglass over the Wigham burners, 
as regards economy and efficiency arising fronr greater con- 
centration of light, they state they have no  inforn~ation as to 
whether the employment of glass cliimneys forms any serlous 
drawbacks. It was the fifth recorr~mendation of the or ig~nal  
report that was most strenuously objected to by the advocates 
of gas, since it practically rejected that i l lum~nant.  I t  is 
now somewhat modified in form, and the use of gas is re- 
ferred to, although scarcely recommended. W e  are now 
told, (5) ' T h o u g h  gas possesses undoubted advantages over 
oil in some respects, such as facility in increasing the power 
on the sudden occurrence of a fog, absence of the necessity 
of trimming, power of making instantaneous transit~on frorrr 
light to darkness, and conversely, we do not thinlr these ad- 
vantages suflicient to outaeigh the advantages which m111eral 
oil possesses for ordlnary employn12nt on account of its sim- 
pllcity anti economy. W e  think, too, that for. spec~ally im- 
portant sea-lights the experinlents show that electnc~ty oEers 
the greatest advantages. At the sanle time, Ire see no rea_ 

*" 
son for confining the choice to these two alternat~ves;  nor 
doesit appear that the worcls of the report so confine it. There 
nlay be special reasons in particular cases for g ~ v i n g  the 
preference to gas, and i t  seems even desirable that mariners 
should have the opportunity of m itnessing the effects of d~fl'er- 
ent y stems. m111ch mould thereby be subjected to the test of 
long continued practical experience." As to the latter part, 
manners have long had the opportun~ty o f  witnessing the 
effects of different systems, for several splendid gaslights are 
to be seen on the Irish coast, m hile thele are electric lights 
on different parts of the coasts of Britain Oil-hghts, of 
course, are common enough. 

I t  is not altogether to be wondered a t  that  the Tnnity 
House is disinclined to adopt gas In the present impoverished 
state of the Mercantile Marine Fund. I n  the dags when 
that fund was overflowing they could have done so with 
ease, but now they have only a llmited sum to speud on 
l i gh t~ngour coasts, and therefore have to make it go as far 
as possible. The addition of a gas-making plant to a light-
house means a considerable initial expense, and possibly a n  
increase of working charges. During foggy weather the 



l ight  may have  t o  be kept on for  several days, and ,  unless 
t h e  storage capacity were great, a m a n  would be required 
specially to work the retorts. Now, since 011-burners a r e  
pronounced practically equal t o  gas for revolving lights, 
while for  fixed lights a great power is not  required. it  is 
probably better economy to multiply lighthouses than  to in-  
crease the  outlay on those existing. Besides, lhe  limit of 
the  power of oil-lamps has  certainly not yet  been reached. 
and ,  urged by the  r ivalry of gas, i t  is  certain that  we shall 
get more powerful burners. Even before the South Fore-
land experiments were concluded, new and more effective 
types of burners had been constructed. I n  places where 
both l ight  and  power a r e  required, a s  a t  Ailsa Craig, 
where there a r e  siren fog-signals i n  addition to  the light- 
house, gas  is pretty certain to  be adopted in the future, as  it  
simplifies the attendance on the light, and is always a t  hand  
to s tar t  the air-compressing machinery i n  case of sudden fog. 
The produc t~on  of gas by t h e  distillat~on of petroleum is so 
simple that  i t  can easily belearned bp  the class of attendants 
employed in lighthouses, and does not  sensibly increase the  
chance of a break-down. It is a pity that  the most interest-
ing  quality of gas-illumination, that  of sky-flashing, was not 
more fully investigated. This seems t o  be full of promise. 
Often the thickness of a fog, measured vertically, is very 
small,  and a n  intermittent l ight  projected on to the slry could 
be readily seen Every one knows how the attention is 
caught  by sheet o r  summer lightning. i n  which the arch of 
the sky is n lomentar~ ly  l i t  u p  by  a flasl~ which is below the 
horizon, and therefore out  of the range of direct vision. 
Even  if the observer have his back to it, he can scarcely 
fail to see it According t o  Sir  L McClintock, something 
o f  the same effect can be produced by a sudden burst  of 
Aa~ne,  produced by tu rn ing  gas on for a moment before 
i t  is lighted. The condition of a n ~ a r i n e r  groping his 
way  u p  channel  in a thlck fop is so dangerous that every 
expedient tha t  promises to aid him is worth investigation. 
There a re  sufficient lighthouses where gas is used to enable 
this to  be tried with scalcely a n y  expense. 

T E E  SRRlY-WORM I N  MARYLAND. 

I N  accordance n~ilh Professor Rile) ' 5  instructions, on Map 31, ac-
companied by Mr. Albert I. IIagw~ard of the Maryland Agricultural 
College, Mr. William 13. Ashmead started for Salisbury, Wicom- 
ico County, and Princess Anne, Sornereet County, Md., to nialie 
surh observations on the armp.morm (Leucuniu zc?zi)3u?.lc2a), then 
depredat~ng in the vicinity of these places, as the limited time at  
their dispoial should prrn~it .  

During the journey (repotted in the September bulletin of the 
United States Department of Agriculture) they ascertdined in 
conver*ation that the u o r n ~ s  were most numerous in the iinmedi- 
ate t i c~ni ty  of Princess Anne, and so they took tbe most d i ~ e c t  
route for that place. 

As they approacl~ed their destination they began to see the ef- 
fects of the worms' work. Just before enteling the town, they 
passed by a large field of corn, owned by Xr. H. H. Desl~ields, 
containing about tvvelre acres, that had been dexnstated by the 
artuy-a orm, and orlly a few green plants could be detected here 
and tllele in tile fielrl. 

This field was in triarked vonltast tx rth another corn-field nilja- 
cent. uhich had been sated f ~ o m  attncks by ditching. as revom- 
mended m the '.Thild Report ot the United States Enton~ological 
Cornmission." Anotlter thing obserred was that this ijeld was 
flanked behind willt a N ood that et idently pret ented Iheir ingress 
that way, whereas the former was contiguous to grass and wheat 
fieltls, in  which the worms arcb said to origtnate. 

Just before entering the torrn, another ten-acre corn-field was 
passed, owned by Mr. John L. Lormer, that but a short time pre- 
riously presented a most promising appearance, but which is now 
completely "cleaned out"  by the worms. I t  may be worthy of 
record, as the theory has bren advanced that insects originate in 
just such places, that in  an adjoining field were three old hay- 
stacks. Contrary to their expectations, they found the reports of 
their numbers not a t  all exaggerated ; and the damage done is 
eren worse than was anticipated, the wheat, corn, barley, and 
timothy of many of the farmers being totally ruined by them. 

One of the most interesting places for obser~at~ion visited was 
that of William J. Porter, a practical and energetic farmer, who, 
although he hiis fought the worms most vigorously, has suffered 
severely from their attacks. By means of ditching and by hurn- 
ing straw, he has been able to save part of his crops; but several 
of his fields of corn, timothy, and wheat were already ruined. H e  
reported the worms much less numerous than they had been, but 
there were many thou~ands seen in his fields. 

During their rambles Mr. Porter toolr them to one of the 
ditches he had dug to keep fhe Trorms out of a large corn-field. 
I11 this ditch l ~ e  had sunk, every two or three yards apart, deeper 
pits, where they found the wornls two and three inches deep; and 
the rest of the ditch black with the clead and living worms. 
From the dead a fearful stench arose in such strength as to at- 
tract the b,uzzards, which were proudly sailing overhead. Vari-
ous carrion-beetles, too, seemed to revel in the carnage. Large 
silphids and staphylinids, beeides numerous smaller forms, were 
quite nunlerous; while the hard-shelled histerids 'irere quite plen- 
tiful warking through the putrid masses. Several carabids mere 
observed running through the ditchee, preying on the living and dy- 
ing; Scarites szcbterraneus Fabr. being particularly noticeable, and 
no doubt, with its large mandibles, doing efficient service in de. 
stroyirrg the worms. 

hlr. Porter informed Messrs. Hayward and Ashmead that the 
wortns always originated in the wheat and old grass fields, and 
during the morning hid themselves from observation, nerer ap- 
pearing in numbers until after Ll~ree o'clock p 31 , which accorded 
with their own observations and with those of the other farmers 
risited. 

They ate up the tinloth.7 and corn clean, and, after devouring 
the blades of the wheat. congregated, three or four together, on 
the heads. After devouring several of the lower grains, they ate 
the Ilusli~ and nipped oil the upper orti ti on of the ke:nel of the 
rest, thus almost entirely destroying it. If the grain is well ad- 
vanced and somewhat hard, it escapes destruction; but, as ttiost 
of the wheat visited was still jn the nlilk, the destruction was 
great, and not less than 75 per cent of the crop 11ad bren already 
destroj eti. 

Altbough several para5ites are 1tnon.n to prey upon the worms, 
and a sharp 1,ookout rvas kept for such, none were seen except a 
few cocoons of an Apnnte7es, which were discovered, together 
~ i t hthe worms, under old trash and logs in a whrat-field, il 
few meye gatherer1 and forrvarded to the Departnlerit of Agric~11- 
ture, some of \~l l ich have since hatched, and prove to be Apnn-
teles militcrris Walsb. 

The corn-fields of all this region were fol~ilcl to he badly infested 
with the larve of two species of hertles; antl so numerous are 
they at  time3 as to ent i r~ly destroy the first planting, and uecessi- 
tate a replanting of entire fields. Tile farulers call them the 
'' bud-u~orm," antl do not seem to be aware that they are two dis- 
tinct sl~ecies that do the injury. 

One species is a well-known corn-pest, the larva of Diub~otica 
cittatn. widely distributed over the United States; the other is 
one of the wire-worms, possihlp the larva of a cominon beetle, 
Dmstarius elequns Fabr., which also has an extended range, eu- 
tending into Mexico. So far as known! this latter species has 
never before heen reported as injurious to corn, as the larva is 
supposed to be predaceous on other insecls. It  may, though, have 
dual habits, not an unusual occurrence in some insects. Both of 
these species are more prevalent in low fields, the higlier fields 
being less subject to their attacks. 

Another heetle, found to be seriously injurious to cantaloupes 
and swept-potatoi~s in this region was a chrysomelid, Systena 


