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Return 01' Finlay's Periodic COinet. 
BY PROF. WILLIAM B. BROOKS, EMITH OBSERVATORY. 

Finlay's periodic comet, recently ,detected On its 
return by Koph at Heidelberg, was observed at this 
observatory on the morning of July 19 witli tIre 10:inch 
equatorial refractor. Its position at that time was 
right ascension 23 hours 53 minutes 30 seconds; decli­
nation south 13 deg. 3 min. T'his places it on the tail 
of Cetus, and rather singularly, quite close to the place 
where the w!iter discovered an interesting periodic 
comet in July, 1889, having a period of about seven 
years. 

Finlay's comet is at present slowly moving in a 
northeast direction. It is a faint telescopic object 
at present, slightly oval in form, with the major axis 
in im east and west direction, with no central con­
densation and no tail. The comet, however, will in­
crease in brightness until the first week in September, 
when it arrives at perihelion. 

This comet was discovered by Finlay at the Cape of 
Good Hope on September 26, 1886, and was observed 
for several weeks by the writer from the old Red 
House Observatory. The period of this comet's revolu­
tion about the sun is about six and one-half years. ' It 
was quite generally observed at its first return in 
1893, but at its next return, in 1899, the comet was 
in such an unfavorable position that it escaped observa­
tion. At this, its third return, it i,s very favorably 
placed for observation in the eastern morning sky. 

From the following ephemeris the general path of 
the comet may be seen, and its place projected for a 
little time beyond the dates here" given: 

It. A. 
July 25 ................... 0 h. 4 8  m. 
July 29 . . . .  " . . . . . • . . . . . . . . .  1 h. 21 m. 
August 2 ... . . . . .. . . . ..... 1 h. 56 m. 

August 6................. 2 h. 36 m. 

Dec. S. 
7 deg. 59 m. 
5 deg. 0 m. 
1 deg. 42 m. 

North. 
2 deg. 35 m. 

The comet, it will be seen, is moving along the back 
of Cetus. On August 2 it will be nearly between the 
stars Alpha and Mira, and early the following week 
in the head of that large constellation. 
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Bow Alcohol is Made 1'roDl Potatoes in Gerlllany and 

How the Governlllent Controls Its Prodnction. 

The potatoes (which must be produced on the land 
of the proprietor) are flrst washed by machinery. 
They are then steamed and pulped, and driven thr,ough 
a strainer into the mash-tun where they are mixed 
with a small percentage of malt. The wort is then 
passed into the fermenting vats. Each vat is gaged, 
and its content marked o n  the outside, together with 
the number of the vat. The wash is left to ferment 
for thirty hours, and is then conveyed to the still, 
which is of the patent still type. On issuing from the 
condenser the spirit passes first through a domed glass 
cas� in which is a cup. In this cup, into which the 
spirit'flows and from which it overflows, there float a 
thermometer -- and a hydrometer, to indicate the 
strength of the spirit passing. From this apparatus 
the spirit flows into a (Siemens) meter, fitted with an 
indicator which ' records the quantity, 'reduced to the 
standard of pure alcohol, of spirit transmitted, and 
from the meter the spirit passes on to the receiver. 

The system of control in Ger.many docs 'not require 
the continuous attendance of e,xci.se ,offic,ers, but is com­
pounded of (1) mechanical coutrh[ances, (2) book en­
tries, and (3) liability' to 'visitation at any time. 

(l) MeChanical 'jJ.ontriYanCell>--,.Up, to ,the' point at' 
wbich the wash passes .int.ot-he .still, .these are Umited 
to the gaging of the vats ancl.,to the, plumbing under 
revenue seal ot all joint� of: th,e pipes 'leading from' the 
vats to, the "still. Frem ,that: point onward to the 
receiver every vessel is locke(l and sealed, and no access 
to the spirit can be obtained by the distiller. 

In the small distilleries the meter, which no doubt 
is an expensive apparatus, is dispensed with, and the 
quantity of spirit distilled is ascertained by the excise 
officer from the receiver. Whether there be a meter 
or not, the receiver is of course under lock, and is not 
accessible to the distiller. 

(2) Book Entries. - The regulations require entry of 
the quantity of materials used. But this is regarded 
as of little practical value, and little attention is paid 
to such records. It is manifest that they cannot be 
susceptible of any real check. 

The important entries are those of the times of 
charging and discharging the several fermenting vats, 
and of the quantities of wash in each. These entries 
can of course be checked against the spirit found in 
the receiver, and on them is computed the vat tax and 
the distillery tax, which have to be paid by the dis­
tiller. 

(3) Liability to Visitation. -It will be s'een that the 
control under (1) and -(2) provides no security against 
abstraction of wash from the fermenting vats. Visita­
tion at frequent and uncertain intervals would seem 
to be an essential feature of the system. Visits of 
excise officers are even unpleasantly frequent. Whether 
they are so in more remote distilleries may be open to 
doubt. 

In any case the system of control rests so heavilY 
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upon confidence that, while it may be satisfactory with 
a low duty on spirits and with a system of rebates cif 
duty tJiat makes the excise a source of profit td the 
smaller'disHlrer, it could not safely be adopted' where 
the duty is high and invariable in its incidence. 

The, va;st. majority of German agricti.ltural distilleries 
are to 'oEF found in the eastern provinces of Prussia 
and Saxony, where the soil is poor, and the cost of 
conveying agricultural produce to a remunerative mar­
ket is high. 

In normal years the return from potatoes used in 
the agricultural distilleries does not exceed some $5 per 
ton (exclusive presumably of bonuses) , and in many 
cases is less. The average is about $4 .50 per ton. 

The yield of alcohol from a ton of potatoes may be 
taken at about 25 gallons of pure alcohol, or about 4 4  
proof gallons. 

ThnnderstorDls and Electric Wiring. 

To the Editor of the SCIENTIFIC AMERICAN: 
As a matter of interest and instructive value to your 

many readers, I am reporting an unusual and signifi­
cant incident that occurred at the branch office of the 
SCIENTIFIC AMERICAN at Washington, D. C. , during a 
thunderstorm on the 11th of July, 1906. 

During the progress of ,the storm, lightning struck 
the electric Wires that \ supply the omCs'\vml'

light and 
power. The fus"es oC the various lights and fans were 
instantly burned out, 'and' simultaneously therewith a 

torrent of water poured from the floor of the building 
where the wires entered, evidently flowing from the 
water pipe supplying the various radiators of the 
water-heating system, which, as is usual, had not been 

HOLE BURNED IN A WATER PIPE BY LIGHTNING. 

cut off for the summer months, since itis not generally 
considered necessary or even desirable to do so. 

CarefUl inspection, disclosed the fact that the elec­
tric wiring was close enough to the water circulation 
pipe to Permit electriCity of high voltage to jump 
to , the fine ground connection which the water 
pipe afforded, and in doing so it burned a hole fully 
thrt)e·eighth� of an inch in the water pipe, with the 
result above noted. I am inclOSing you a section 
of the pipe showing the holes, of which there are two, 
a large and a small one, and also a piece of the wire. 
The torrent of water which immediately followed the 
discharge shows that the larger hole was the result of 
the dischargn . The smaller dne may have been pro­
duced by :::. ground during the removal of the pipe, as 
the watsr-heating engineer states that a flash occurred 
as the pipe was unscrewed preparatory to removing it, 
he having undertaken the work without opening the 
electric r witch. 

The l',sson which the incident teaches is, first, the 
value of adequate lightning arresters; and second, the 
importance of keeping all electric wiring a way from 
water and gas pipes. The electric wires were properly 
insulated, and carried by porcelain sleeves through the 
wooden joists of the building, but the lightning's volt­
age was heavy enough and the ground connection so 
good as to make the jump possible. If the pipe had 
been a gas instead of a water pipe, needless to say a 
fire would have occurred, which would have been dif­
ficult to control in daytime, and disastrous at night. 

Washington, D. C. EDWARD W. BYRN. 
• I .... 

A London inventor has succeeded in evolving a novel 
improvement upon the ordinary cell uloid film used for 
cinematographic purposes. The pictures are taken in 
a spiral manner upon circular glass plates, thereby 
enabling a long series comprising several hundred pic­
tures to be contained in a small space. The diameter 
of the plate is 15 inches, while the photographs them-

selves d<J not exceed half an inch in length. In this 
way it is possible to record a story lasting about four 
minutes upon one' plate. Very slight alterations are 
necessary to the projecting lantern, and by revolving 
the plate the pictures are thrown upon the screen. 

• f ••• 

TUNNELING THE EAST RIVER. 

Subaqueous tunneling, particularly In soft ground, is 
hardly past the experimental stage, despite the fact 
that its history dates back to the time of the Assyrians, 
who built a tunnel 15 feet high and 12 feet wide under 
the Euphrates River. It may seem remarkable that 
such an engineering enterprise could have been carried 
out before compressed air was known, but the ancients 
often displayed remarkable originality and simplicity 
in their methods of overcoming apparently insurmount­
able difficulties. The idea of tunneling the Euphrates 
proved no great problem to them. They merely di­
verted the course of the river, built up their brick tun­
nel in the dry bed, and then restored the waters to 
their original channel. 

Strictl'y speaking, then, this work was not of a sub­
aqueous character, so that the true history of sub­
aqueous tunneling in soft ground properly begins with 
the Thames tU!lnel, which was built about eighty years 
ago. Since then, a dozen or more such tunnels have 
been built, but despite the experience they afforded, 
there is still a great deal to learn on the subject. Each 
ttinn"er.has its own individual characteristics, and offers 
its : own' puzzling problems. For example, three differ­
Emt Ilnes of tunnels are now being built under the East 
River, two of which are within a half mile of each 
other, yet the material through which they are being 
cut is different in each case and, furthermore, is of an 
entirely different character from that encountered in 
the Harlem River and the Hudson River. Not only do 
these tunnels differ in the nature of the' soil and rock 
through which they pass, but also in their depth below 
the surface of the water and in their size, which varia­
tions govern the air pressure necessary in the tubes 
and working chambers and introduce complications that 
do not appear at a casual glance. 

The furthest advanced of the tunnels now building 
under the East River is the Rapid Transit Subway 
tunnel, which comprises two tubes running from the 
Battery to Joralemon Street, Brooklyn. At present, the 
two shields of the northern tube are less than 800 feet 
apart, while 940 feet of rock and sand intervenes be­
tween the headings of the southern tube. 

Before 'commencing these tubes, careful borings were 
made in the river bed along the line of the tunnel. At 
first, wash borings were made, these consisting in sink­
ing a tube into the river bed with a water jet until it 
struck rock. The mud and sediment in the tube indi­
cated,the nature of the materials of which the river bed 
is composed. A large Iwmber of these borings were 
made. They might be called soundings rather than 
borings, because they (Ud not. penetrate the rock but 
merely indicated the der,eh below water level at which 
rock, was encountered. Such borings in themselves are 
apt to be quite misleading, because only the surface of 
the rock is indicated and there is no way of determin· 
ing whether the rock is solid or merely a large bowlder. 
Only by diamond drill borings into the rock itself car­
ried below the depth of the tunnel floor, is it possible 
to make an accurate estimate of the conditions which 
'vill be met when dTiving a tunnel. With it diamond 
driIl'a core is cutout which serves as an actual sample 
of the rock or other materials encountered; consequent­
ly it was decided ,to verify the wash boring statistics 
with diamond drill borings. But the driving of a 
diamond drill boring, from the surface of a body of 
water subject to such tidal currents as prevail in 
the East River is no small task. In borings of 
this type it is imperative that the drill be kept in 
perfect vertical alignment. This necessitated the 
building' of a firm, stationary platform in the river 
wherever a boring was to be made. A pile driver 
was used to carry the drill-operating mechanism, 
and the working platform was supported on piles driven 
into the river bed. Much difficulty was experienced in 
maintaining the working platform, as barges in the 
river were frequently swung by the tide against the 
piles, knocking them down or out of alignment. Sev­
eral drills were lost by accidents of this character. But 
results proved that the precaution of verifying the wash 
borings was well taken. · The original profile showed 
rock near the Brooklyn shore, but when the rock was 
drilled, it was found ta be merely a large bowlder be­
neath which, in the line of the tunnel, there was noth­
ing but soft material. Discrepancies were also found 
in other places, so that the true profile whiCH we pub­
lish here differs very much from the original one based 
on wash borings. 

The rock profile along the New York and Long Island 
Railroad tunnel at 4 2d Street, popularly known as the 
Belmont tunnel, was also based on diamond drill bor­
ings and a number of wash borings. A novel method of 
establishing working platforms for the borings was 
used. The water here was deeper than at the Battery 
ahd pile foundations were out of the question. Instead, 
a steel tower 68 feet high was procured, one which had 



been used in raising the girders Ilf the 72d Regiment 
Armory; the tower was anchored at the desired places 
and a platform at the top provided a substantial work­
ing base. The tower weighed about five tons and a 
pile driver was used for lifting it and moving it about. 
The anchors were attached by cables both to the top 
and to the bottom of the tower, and by means of tackle, 
the anchor lines were 
drawn in or let out to 
adjust the position of the 
working platform. The 
tide at this part of the 
river has a velocity of 
fully five miles an hour 
and this speed is often 
greatly increased by the 
action of the wind. As may 
well be imagined, the diffi­
culty of properly anchor­
ing the tower was great. 
Three times the tower was 
overthrown by the strong 
current before it could be 
properly anchored. Eventu­
ally the task was accom­
plished, however, and we 
illustrate herewith the pro­
file taken from these bor­
ings and which has so far 
proved to be correct. 

In laying out the course 
of the tunnels of the Penn­
sylvania, New York and 
Long Island Railroad at 
32d and 33d Streets, no 
diamond drill borings 
were made in the river, 
but wash borings were 
made about one hundred 
feet apart along the line 
of each pair of tunnels. 
However, the precaution 
was taken of blasting 
the rock wherever it was 
encountered. If the rock 
were merely a bowlder, it 
would be shattered by the 
blast, permitting the bor­
ing to be carried down fur­
ther. If the boring could 
not be continued, it indi­
cated solid rock or at least 
a bowlder so large as to 
present about the same dif­
ficulties as would be of· 
fered by solid rock. 
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terial entering the shield near the floor was very fluid; 
as a result the shield was undermined and sank a few 
inches. This threw the tunnel out of grade and gave 
Fise to the' recent hysterical reports that the tunnel 
lining had buckled under the great weight of the 
river above. Except for this error which has now been 
corrected, no difficulties have been encountered. Most 
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the river, and the fourth at Third A ven ue and 42d 
Street. The work has been attacked in each direction 
from each shaft, making sixteen headings altogether. 
The tunnels have been carried about 700 feet through 
solid rock in each direction from the Third Avenue 
shaft. They will be extended westward as far as Park 
Avenue fully 40 feet below the present Subway. What 

terminal will be reached 

The tunnel at the Bat­
tery has been built through 
rock for a distance of 
about two thousand feet Section Taken A.cross the Pennsylvania Tunnels on the lUanhattan Side. 

is unknown, but doubtless 
connections will be made 
with the New York Cen­
tral Railroad. The shaft 
in the center of the river 
is located in a reef which 
is submerged except at 
high tide. Here two steel 
cylinders were used which 
were sunk under pneu­
matic pressure to a depth 
of 10 feet in the rock. 
A large island, probably 
400 feet long by 100 
feet wide, has been built 
up on this reef. At the 
present, work has pro­
gressed about 150 feet 
each way from the bottom 
of this shaft. As the tubes 
are run through hard rock, 
no pneumatic pressure has 
been found necessary. On 
the Manhattan side, the 
tubes have been driven to 
a distance of 100 feet be­
yond the bulkhead line. 
Pneumatic pressure is here 
used because the work is 
carried on in a decayed 
rock which is somewhat 
seamy and treacherous. 
Normally the material 
holds the pneumatic pres­
sure very well-in fact, al­
most too well, becJiUse it is 
constantly necessary to 
blow off some of the com­
pressed air to provide 
fresh air for the working­
men. Good progress is be­
ing made through this ma­
terial, as it is almost soft 
enough to be -removed with 
pick and shovel. On the 
Long Island side, the ex­
cavation has proceeded to 
a distance of 400 feet be­
yond the bulkhead line, 
and is about to break out 
of the rock into softer ma­
terial. At the present rate 
of progress, the tunnels from the bulkhead line at 

the Battery. No shield was necessary in this section 
and the excavation was carried on under normal air 
pressure. One of our illustrations shows the method 
of lining this portion of the tunnel, the hydraulic 
erectors being carried on a crane traveling along the 
spring line of the tunnel. Just now the tunnel is 
emerging from the rock and a shield has been erected. 
On the Brooklyn side the tubes were pushed through 
soft n;lud and sand, but at present writing they have 
entered a reef at the center of the river. Very rapid 
progress was made through the soft material. A mod­
erate pneumatic pressure was used, so that the ma-

of the material which now lies between the headings 
is firm sand, and no doubt in a very short time this 
will be penetrated. 

So far, very little has been published about the Bel­
mont tunnel. Through the courtesy of the chief engi· 
neer, Mr. St. John Clarke, and the chief assistant engi­
neer, Mr. Allan Appleton Robbins, we have recently 
been accorded an opportunity to inspect the progress 
of this work. The tunnel comprises two tubes which 
will have a finished diameter of 15% feet. They are 
being driven from four shafts, one at each side of the 
river, one at Blackwell's Island reef in the center of 

should be completed in the course of a few months. 
The progress of the Pennsylvania tunnels has been 

recently given in these columns. In some respects, 
this enter{:'rise presents the most difficult subaqueous 
work ever undertaken. The diameter of the tubes, of 
which there are four, is 23 feet. This is but 4 feet less 
than the diameter of the Blackwall tunnel, which waS 
built by the ;,ame contractors, Messrs. S. Pearson & 
Son. Two of the tubes on the Manhattan side have 
been carried out of the rock and are being pushed for­
ward through quicksand. In this material the shield 
is constantly sinking, and in order to maintain the 

Portion of the Subway Tunnel, Showing Method .of Erecting the Lining. The Traveling Crane Used in the Subway Tunnel. 

TUNNELING THE EAST RIVER. 



grade of the tunnel, the lower jacks of the sh ield are 
kept 2 to 6 inches in advance of the upper ones. The 
shield is thus tilted upward and the tunnel l ining at 
the -tail of the shield is built at about grade. No. set­
tlement takes place except where excavation is being 
carried on. In one of our illustrations, we show a 
shield of the type used. EIght of these shields are 
in service, four working from the 
Manhattan side and four from the LOllg 
Island side. It will be observed, in the 
front view of this shield, that a series 
of plates are being erected along the 
upper semi-circumference. These form 
a hood which is moved out ahead of the 
shields proper into the soft material as 
it is excavated. Two horizontal work­
ing platforms are shown in the illus­
tration, and these are also adapted to 
be moved forward together with the' 
vertical partitions. When working 
through soft material, the front of each 
working chamber, of which there are 
nine, is inclosed by shutters to prevent 
the quicksand from flowing in and over­
whelming the men. Owing to the mov­
able platforms and hood, the work can 
progress separately in each chamber, 
the hood plates being gradually moved 
forward as the material is excavated, 
then the shutters, the partitions, and 
the platforms. After the excavation has 
been carried to a distance of 2Jh feet 
beyond the normal cutting edge of the 
shield, the latter is pushed forward by 
hydraulic jacks, overtaking the mova-
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large diameter of the tubes, escape of air is inevitable. 
An escape of five thousand cubic feet per minute is 
not considered excessive; however, when more than 
this amount flows out, scows are towed over the leak 
and clay is deposited on the river bed at this point. 
Some difficulty has been experienced, owing to the 
fact that the air occasionally finds its way through 

Making a Diamond Drill Boring from the Sunken Tower. 
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" 'toe-Nailing." 

The novice at carpenter work who experiences diffi. 
culty in driving a nail straight, will probably be at 
a loss to understand why any one should go to the 
trouble of inventing a nail which would bend as it 
sinks into the wood, but such an article has been 
made the subject of a recent patent. This nail is de­

signed especially for the fastening of 
abutting pieces of wood together, in the 
manner technically known as "toe-nail­
ing." In this operation it is necessary 
to drive the nail at such an angle that 
it will enter the second board against 
which the first one abuts, so that the 
two will be held together. The difficul­
ty in the use of the ordinary nail for 
this purpose, is to drive it at just the 
right angle, so that it will take a proper 
hold of both pieces. With the new nail 
this is accomplished by making use of 
a peculiar plow-shaped end, which 
causes the nail to describe an arc as it 
passes through the wood. 

---------4�1'�.��------_ 

The Current Supplelllent. 

The current SUPPLEMENT, No. 1596, 
contains an unusual number of instruc­
tive articles. Mr. Frank C. Perkins de­
scribes some novel electrically-operated 
coke-drawing machines. The status of 
the turbine as applied to marine work 
has been taken by Mr. Herbert C. Sad­
ler as his subject. The Use of Alcohol 
as a Fuel for Gas Engines is the title of 
perhaps the most important article in 
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Profile of the New York and Long Island Railroad Tunnel. Course of the Pennsylvania Tubes. Section of the Shield. 

ble members and permitting a ring 
of the tunnel lining to be erected. 
One of our diagrams is a sec­
tion of the shield, showing the 
double diaphragm used. The pri­
mary object of this was to serve as 
an air lock between the front and 
the rear of the shield, so that a 
highe"" working .pressure could be 
maintained' in front of the shield 
than at the rear, thus permitting 
the work of carrying off the spoil 
to be done in comparatively low 
pressure. It will be observed that 
muck chutes pass through the two 
diaphragms and these are provided with doors, per­
mitting the spoil to be locked through. In practice, 
however, it is found that the inconvenience and ex­
pense of maintaining this difference in air pressure 
were greater than the advantages it offered. The air 
pressure' at present maintained varies from 32 to 35 

pounds per square inch above normal. Owing to the 

Profile ot the Rapid Transit Subway Tunnel. 

some crevice to a considerable distance beyond the end 
of the tube. However, only one accident of a really 
serious nature has occurred. Considering the stupend­
ous undertaking of simultaneously driving four tun­
nels of so large a section throllgh material of so treach­
erous a character, the results so far obtained are 
remarkably creditable. 

the issue-important because of the 
passage of the bill which removes 
the tax from denaturized alcohol. 
Excellent diagrams accompany the 
article, showing various forms of 
alcohol carbureters and engines. 
Many dark spots in the Milky Way 
seem to be openings or holes in that 
wonderful zone of stars. These are 
described and commented upon by 
J. E. Gore. Another series of valua­
ble alloys is published. Prof. H. M. 
Hough writes on the relative cor-
rosion of wrought iron and steel. A 
ratchet - and - pawl - propelled . steam 

truck, with crankless engine and gearless drive, 
is described and, illustrated. The ultramicroscope 
is an apparatus which in one respect very great­
ly increases the power of the most perfect of 
ordinary microscopes. How it accomplishes this 
is described in a well-illustrated and exhaustive 
article. 

Front View of the Shield Used in the Pennsylvania Tunnel. Tail of a Pennsylvania Shield, Showing a Portion of Tunnel Lining Temporarily Erected. 
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