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A LIGHT UNIT. 

BY JOHN C. DRAPER, PROFESSOR OF CHEMISTRY, UNIVERSITY MEDIOAL 
COLLEGE, NEW YORK. 

The measurement of the intensity of artificial light is one 
of the problems that has not been satisfactorily solved, 
though many able physicists have given it their earnest 
attention. 

Among the instruments that have been contrived to accom 
plish this result is the chlor.hydrogen photometer, firet intro­
duced by Professor J. W. Draper, and afterwards modified by 
Bunsen and Roscoe. Though this instrument is very beauti­
ful and philosophical in its action, it is open to the objection 
that it 'measures rather the chemical or actinic than the ill u­
minating power of a flame. The polariscope photometer of 
Arago, and the electro-photometer of Masson, are also very 
ingenious instruments; but the difficulties attending their 
use havE', thus far, prevented their introduction. 

The photometer generally employed is that of Ritchie or of 
Bunsen, and especially the latter. The principle involved in 
its action is the determination, by well known means, of the 
relative brilliancy of two lights, one of which is supposed to 
be invariable. Heretofore, the invariable light, or unit, has 
been a flame produced by a candle, which is defined as 
" a sperm candle of six to the pound, burning at the rate of 
120 grs. per minute." With this the second flame is com­
pared; and, if it is ten or fifteen times as strong, it is spoken 
of as being a ten or fifteen candle light. 

Though this method is reliable in theory, in practice it is 
open to error, owing to the variability of what should be the 
invariable light or unit. If we could always obtain sperm 
candles possessing the same composition, the indications 
might be received with a certain degree of reliance; but 
when we remember that, at present, the so called sperm can­
dles are made of different materials, in different proportions, 
we see how little confidence is to be placed on a light unit of 
this description; and it is the object of this communication to 
detail the results of an attempt to obtain a reliable and inva­
riable light unit. 

It is evident that, if a given solid is heated to a certain 
temperature, it will emit a light of a definite or correspond­
ing intensity. At the same time, the solid will undergo a 
certain expansion which may be employed to indicate or 
measure the intensity of the light emitted. I therefore 
arranged a fine platinum wire so that it was heated by a 
Bunsen flame, and the amount of expansion and equivalent 
light determined. It was soon found that, though the 
arrangement was very well in theory, the practical difficul­
ties in its construction and mode of action were such that it 
would not answer. I consequently resorted to the following 
modification, in which measurements of expansion of the 
wire are not necessary: 

A flame of pure dry hydrogen, burning at a definite rate, 
WIlS caused to impinge upon a platinum coil, when it was 
found that, so long as wire of the same diameter was used in 
constructing coils of the same dimensions, the latter, on be­
ing subjected to hydrogen flames issuing from burners that 
were similar in all respects. always emitted a light of the 
same intenBity. 

The dimensions of the coils and burners employed in my 
experiments were as follows: A platinum wire, one decimeter 
in length, and weighing twenty-five centigrammes, was 
wound into a close spiral coil of five turns, four millimeters 
in diameter on the outside. The remainder of the wire was 
then turned up parallel to the axis of the coil, and termi­
nated in a hook by which it was suspended over the hydro­
gen flame. 

The burner presented a circular opening, one millimeter in 
diameter. The platinum spiral was suspended over this so 
as nearly to touch it, and the supply of hydrogen regulated 
to produce a flame which kept the whole coil at a white heat. 

Such an arrangement is easily reproducible in any locality, 
and when the rate of combustion of the hydrogen is the 
same, it must necessarily emit a light of the same brilliancy; 
it consequently provides a light unit, which meets all the 
conditions of the p�oblem. 

The want of intensity in the above described light unit 
may be urged as an objection, but it is rather an advantage 
than otherwise, when lights of low intensity are to be ex­
amined. If the brilliancy of the light to be measured is very 
great, any objection on this account is easily remedied by de­
termining the value of an ordinary gas or candle flame in the 
above light unit, and employing it as an intermediate unit of 
comparison, from which the value of the brilliant light may 
be calculated in the proposed light units. 

Among the advantages gained by such a light unit is the 
elimination of errors arising from the variation in the light 
giving power of the volatile hydrocarbons, produced in the 
combustion of a candle. According to Dr. Frankland, the 
luminosity of such flames depends-not on the incandescence 
of solid particles, but on the luminosity of the gases or 
vapors produced in the flame during combustion. Since the 
composition and luminosity of thel>e gases must vary greatly 
with the temperature, rate of combustion , and nature of the 
material composing the candle, it is e'fident that there must 
be similar variations in the brilliancy of the resulting flame. 
The use of an incandescent solid, as the platinum wire, avoids 
this and other sourct's of error, and reduces the conditions 
for the production of the light unit to the simplest state. 

_ .... -

Tunnel between England and Franee. 

Another project for a submarine roadway under the Eng­
lish channel has been mooted, and a committee of engineers 
has approved the plan, which is the production of a French­
man, M. Thome de Gamond. There is novelty in the scheme. 
It is proposed to tunnel under the channel between New 

Haven and Dieppe where the distance between the two coun­
tries is 64 miles, in preference to between the South Fore­
land, near Dover, and Cape Grisnez. near Calais, where it is 
only twenty miles. The reason for this choice of locality is 
not apparent. 
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Sheehan's Patent Cor Steel1Cylng Iron. 
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Tlte Oharue for lnsertion under t"is Mad i8 One DoUar a Line. If 1M .N oUces 

ezceecll'lrnr Lines. One DoHar ancl a Balf Iler Line wiU be ""arqed. 

Bailey's Star Hydrant has superior merits to all others. Ad­
dress G .  C. Balley & Co., Pittsburgh, Pa., for descriptive circulars and 
prices. 

In another column we publish the story of Thomas 
Sheehan, and how he happened to make an invention by 
which he has accumulated a fortune. Annexed is a list of 
the railroad companies who are uRing his process for steeli­
fying iron, and the amounts paid for the privilege: 

Bishop's Tight Work Stave Machine saws 8,000 staves per 
day, lengthwise of the grain, without planer. l>taves smooth. Address 
Beach & Bishop, Menasha, Wis. 

Chicago & Northwestern ................... $3,500 
Michigan Central . .. .. .. . .. .. .. .. .. . ... .. .. 1,500 
Chicago, Burlington, & Quincy ... , '.. ..... 2,000 
Atlantic & Great Western ................. 1,900 
Pennsylvania CentraL .................. ,.. 4,000 
Pittsburgh, F9rt Wayne & Chicago......... 2,000 
Central, of New Jersey. . . .. . . . . . . .. . . .. . . . . 1,200 
Camden & Amboy......................... 1,200 
Little Miami, Columbus, & Xenia ........... ,BOO 
Schenectady Locomotive Works............ 500 
Chicago, Rock Island, & Pacific ...... " .... 1,200 
St. Louis & Iron Mountain.................. 800 
North Missouri............................ 800 
Lake Shore & Michigan Southern........... 4,000 
Vandalia, Terre Haute, & Indianapolis ...... 950 
St. Louis & Indianapolis ............... ,... 800 

A number of other railroad companies are using his in­
vention, that have not yet settled with the patentee, but 
who acknowledge their liability; and still others, :against 
whom suits have been brought in the United States Courts, 
which have not come to trial A judgment has been obtained 
a.gainst one of the companies very recently for $12,800, which 
has not been settled. 
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IT is a shameful thing to be wj:lary of inquiry, when what 
we search for is excellent. 

UnAertlti8Mading we 8hall publi8h weeklll note8 � 80me � tM more promi­

nent home ancl for&gn vatents. 

LAMP.-Dr. Franklin T. Grimes, Liberty, M o .-The invention relates to 
the class of lamps in which a tube or funnel is combined with the bowl, the 
said tube or funnel extending from the top of the bowl of the lamp down to 
within a short distance of the bottom of the same, whQreby the bowl is con­
verted into a fountain reservoir,in which,whenit is filled, there is a vacuum 
formed above the surface of the oll or liquid, which is consequently main­
tained at a hIgher level than it is within the lower mouth of the said tube or 
funnel where it is subject to atmospheric pressure. The invention consists 
mainly in a peculiar arrangement of the valve apparatus, whereby certain 
advantages are attained in the regulation ot the supply of oll to the wick 
tubes, in filllng the reserVOir, and in other operations incidental and neces­
sary to the use of the lamp. 

INSEOT TRAP.-Thomas Wier, Lacon, Ill.-This invention relates to the 
use of two or more pieces of WOOd, of any form or Size, and fastened together 
in any way, and either with or without cracks, Slits, or crevices made in 
them, said pieces being intended to be placed among the branches of fruit 
trees. or on the ground near fruit trees, and to serve as a trap for the larv", 
of moths, and other noxious insects, 

HANDLE STRAP FOR TRAVELING BAG.-Arthur Alexandre, OJ. New York 
city.-To the frame of a traveling bag are attachedrings,which are preferably 
made square, as allowing the strap to be passed through them more readily. 
The strap is made of sufficient length to adapt it to serve as a shoulder strap, 
and may be made in one piece, or in two pieces connected by a buckle. The 
ends of the straps are passed through the rings, and are secured to the body 
of the strap by a button, by sewing, or by other convenient means. To the 
strap, at a distance from its ends equal to about one third the distance from 
the ends to the center of the straps, are attached two hooks. The middle 
part of the strap Is made double by having the ends ofa short strap attached 
to it, and has holes formed in the lower ply to receive the hooks. To adjust 
the handle strap for nse as a handle. the hooks are passed inward through 
the rings and brought upward along the under side of the strap, and hooked 
into the holes in the lower ply of its double middle part. To adjust the 
strap for use as a shoulder strap, the hooks are unhooked, and the strap is 
drawn out to its entire length. Keepers or slides are placed upon the strap 
near the hooks, and, when the strap is extended for use 3S a shoulder strap: 
are Slipped over the hooks to cover them and keep them from catching upon 
anything with which the strap may come in contact. 

FLAG HALYARD.-Wlll!am Albert, Brooklyn, N. Y.-This invention re­
lates to an improved manner of securing fiag halyards; and it consists in 
attaching them to a weight or traveler fitted on a rod or guide attached to 
the royal backstays of a ship or other convenient place, or to the fiag staff 
near its base, so that it can rise and fall as the halyards vary in length accor­
ding to their condition of dryness, thereby always keeping them taut but not 
overstraining them. as they will be if made fast when becoming very dry and 
then becoming wet. This plan will not injure the halyards, whlle it will 
always keep them taut and trim. In the common way, they will sometimes 
be altogether too slack, and at others so taut as to be broken by the strain. 

THILL COUPL[NG.-Coleman Bridgman, St. Cloud, Minn.-The object of 
this invention is to furnish a Simple, convenient, and safe coupling for thilla. 
of buggles, wagons, etc. It consists in a jointed coupling pin and slotted 
ear, and also in a slotted washer, arranged to form a Simple, durable, and 
perfectly safe coupling', without screws or sPQng, that can be adjusted with­
out hammer, wrenCh, or other tool, without trouble. and in an expeditious 
and easy manner . 

WASH BOILER.-Sllas Bennett. Newcastle. Pa. -This invention has for its 
object to furnish an improved boller for washing clothes, which shall be so 
constructed and arranged as to distribute the circulating suds evenly over 
all parts of the clothes, 00 as to wash the clothes evenly and avoid staining 
them, as is the case where large streams of suds are discharged continuously 
in one place. It consists in the construction and arrangement of the various 
pipes and distributing tubes, with a fianged and pertorated bottom, vertical 
and cross strips, constructed and arranged in connection with each other, 
to accomplish the purpose set forth. 

FAN MILL.-Alexander Plymate, of Blue Earth County, Minn., administra­
tor of Franklin H. Plymate, deceased.-This is an improvement in fan mills 
which consists in a peculiar construction of the feed board, and in the use oi 
a two part shoe for the support of the Sieves, the parts being arranged in a 
peculiar manner, to make the machine effective and compact. 

COUPLING HOOKS FOR CoAL CARs.-Frank Bush, of Boo nton, N. J.-In 
the ordinary coupling hook the inner link is passed through a hole in the 
forward part of the shank of tbe hook, and is then welded. so that when it 
is necessary to repair or renew the link, the entire hook has to be detached 
from the car and taken to the shop, where it requires at least three men to 

handle it upon the anvll wblle the link is bein« welded. To aToid this incon­
venience and expense, the inventor forms a second or inner hook upon the 
shank of and just inside of the outer hook. The point of the inner hook ex­
tends back parallel with the shank of the outer hook,so as to enter a hole in 
a plate on the end of the draw bar. By this construction, by loosening the 
hook, the coupling link or ring may be readlly placed in or removed from 
the inner hook, and when the hook is agaln drawn to its place it will be im 
possible for the link or ring to become detached. 
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Builder's Scaffold-Patent for Sale-For further particulars , 
address Redick & Kunkle, Butler, O. 

I want an Agent, having an extensive experience in Selling 
Patent Rights, with best of References as to character and ablllty, to sell 
l>tate and Counfy Rights for a new and valuable Light, of universal applica­
tion. A rare opportunity. Address W. E. Bartlett, Newburgh, N. Y. 

Entire or State Rights of McGee's Com bination Collar Pin for 
Sale. See Description, page 2 59. 

Glass Cutters' Wheels-all grits-J. E. Mitchell-Phila. 

Cutlers' Grindstones-price reduced-Mitchell-Phila. 

Mitchell's Grindstone Depot, 310 York Avenue-Phila. 

For Steam Fire Engines, address R. J. Gould, Newark, N. J. 
Wanted-a second hand Staple Machine, in perfect order, for 

making the Boardman pattern of Blind Staples. It is to be sent out of the 
United States. Address, by mall, L. E. Evans, No. 116 Chambers Street, 
New York, stating where it can be seen. 

The Oil used' on all the Machinery at the A. I. Fair is from 
Chard & Howe,134 Maiden Lane, New York. Ask them how it works. 

Sign Factory-The largest Metal Sign Factory in the world. 
Orders solicited. Rates lOW, and work executed with�despatch. R. A. 
Adams, 182 South 5th Avenue, New York. 

Wanted-A first class Miller for White Lead Works. Ad­
dress, with references, &c., White Lead Company, New Britain, Conn. 

Wanted-The best Shoe Peg Machine made,-also, 2d hand 
Ward Spoke Lathe. Send description & price to HURD & BRO., U rbana,O. 

Walrus Leather, for Polishing Steel, Brass, and and Plated 
Ware. Greene, Tweed & Co. ,18 Park Place, New York . 

Repertory of Arts.-For sale, a complete set of the Repertory 
ot Arts, handsomely bound, half calf, uniform Size, with general indices 
comprising five series and 113 volumes. Perfect in every respect. Em, 
braCing Inventions, Discoveries, and Improvements in Arts, Manufactures 
and Agriculture, with Engravings-from 1795 down to 1856 . Apply to 
MUNN & Co. , office of the SOIENTIFJO AMERICAN. 

Turkey Boxwood pieces for Sale, suitable for engravers and 
fancy turners' use. Address Stephens & Co., Riverton, Conn. 

Patent Felt Floor Carpeting. C. J. Fay, Camden, N. J. 

All kinds of Presses and Dies. Bliss & Williams, successors 
to Mays & BliSS, 118 to 122 Plymouth St. Brooklyn. Send for Catalogue. 

The best lu bricatingoil in the world is Winter pressed Sperm. 
Sold in bottles, cans, and barrels, by Wm. F. Nye, New Bedford, Mass. 

Gear Wheel Moulding Machines-Paget's Blocks and Gipsy 
Winches (English Patent). Hamilton E. Towle, 176 Broadway, New York. 

The paper that meets the eye of manufacturers throughout 
the United States -BostOn Bulletin, $ 4  00 a year. Advertisements 17 c. a line. 

Upright Drills-The best in the world are built by the 
Hawes Machine Co., Fall River, Mass. Send for circular. 

Consolidation-" American Manufacturer and Trade of the 
West." Pittsburgh. Finest and best paper of its class in the world. 
Everybody takes it. 

Presses. Dies. and all Can Tools-Ferracute Works, Bridgeton, N. J. 

Vinegar-how made-of Cider, Wine, or Sorgo, in 10 hours 
F Sage, Cromwell, Conn. 

• 
Best Oak Tanned Leather and Vulcanized Rubber Belting. 

Greene, Tweed & Co., 18 Park Place, New. York. 

To Cotton Pressers, Storage Men, and Freighters.-35-horse 
Enlline and Boller, with two Hydraulic Cotron Presses, each capable ot 
pressing 35 oales an hour. Machinery first class. Price extremely low. 
Wm.D. Andrews & Bro. , 4 1 4 Water st. New York. 

L. & J. W. Feuchtwanger, Chemists, 55 Cedar st., New York, 
manutacturers of Slllcates of Soda and Potash. and SolUble Glass. 

Send your address to Howard & Co., No. 865 Broadway, New 
York, an1 by return mail you will receive their Descriptive Price List 0 

Waltham Watches. All prices reduced since February 1 st. 

Self-testing Steam Gauge.-The accuracy of this gauge can 
be tested without removing lt from its connection with the boiler. Send 
circular. E. H. Ashcroft, Boston, Mass. 

Ashcroft's Low Water Detector. Thousands in use. Price, 
$1 5 .  Can be applied tor less than $1 . Send for Circular. E. H. Ashcroft 
Boston, Mass. 

Brown's Coalyard Quarry & Contractors' Apparatus for hoisting 
aTLd conveylngmaterial by iron cable. W.D.Andrews & Bro,41 4 Water st"N.Y, 

Presses, Dies, and Tinners' Tools. Conor & Mays, late Mays & 
Bliss. 4 to 8 Water st., opposite Fulton Ferry, Brooklyn, N. Y. 

Over 1,000 Tanners, Paper-makers, Contractors, &c., use the 
Pumps of Heald, Sisco & Co. See advertisement. 

For Solid Wrought-iron Beams, etc., see advertiSement. Ad. 
dress Umon Iron Mms, Pittsburgh, Pa. • for lithograph. etc. 

Mining, Wrecking, Pumping, Drainage, or Irrigating"Machin. 
ery,for�8ale or rent. See advertisement, Andrew'sPatent, inside page. 

Superior Belting-The best Philadelphia Oak Tanned Leather 
Belting is manufactured by C. W. Arny, 301 Cherry Street, Philadelphia. 

Improved Foot Lathes, Hand Planers, etc. Many a l'eader of 
this paper has one ot them. Selllng in all parts 01 the country, Canada, 
Europe, etc. Catalogue free. N. H. Baldwin. Laconia. N. H .  

Blake's Belt Studs. The cheapest and best fastening for 
Rubber and Leather Belting. Greene, Tweed & Co., 18 Park Place, N. Y. 

Patent for sale, or Partner wanted with capital to introduce 
the same. Please address Phlllp Marquard, 468 Swan st., Buffalo, N. Y. 

To Ascertain where there will be a demand for new machinery 
or manutacturers' �npplie. read Boston Commercial Bulletin's Manufactur­
ing News oftl1e United States. Terms $ 400 a year. 

Dickinson's Patent Shaped Diamond Carbon Points and Ad­
justable Bolder for dreSSing emery wheels, grindstones, etc. See Scientific 
American, July:U and Nov. 20,1869. 64 Nassau st.. New York. 

Railway Turn Tables-Greenleaf's Patent. Drawings sent 
on application. Greenleaf Machine Works, Indianapolis, Ind. 

Peck's Patent Drop Press. For circulars address the sole 
manufacturers, Mllo, Peck & Co .. New Haven, ct: 


