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A snmliALESE 'YACHT. they are generally out· for hours during 'the heat .of I rapid pace under the freshening gale. It is rather ex-
.In thestl days of yachting we have thQught it might the day. The boats have in themselves nO stability, citing work when, amid the green rollers on the bar, 

be of interest to our readers to see what:sort of a yach( having only about 8 inches beam, and are kept from I naught of the land can be seen in dipping save the tops 
they sometimes use in Ceylon, capsizing by an outrigger. In the event of a. heavy of the cocoa nuts that fringe the shore. The Sing­

The fishermen (who form a caste of their own) in squall, when the outrigger is not sufficient for the I halese fishing boat has a graceful motion, but it is best 

A CEYLON SURF BOAT. 

Ceylon lead a somewhat hazardous existence. They presel'vation of stability, one of the crew acts as shift- admired from termjirma. JIe who takes a trip in one 
frequ�ritly run grtlli.t ris�s when the: . wa\'es break' ing ballast, and perches himself on the outrigger-this of these craft invariably has a pensive'feeling on re­
heavily over' the reefs by which theisla.nd is ahnosi;is : called a ODe inan breeze. A two man breeze is tunJ, followed by cOluplete prostration, but still His 
entirely surrounded. That they earn their bread by serious work .. ' Thl'construction of theSe boats enab18 a sensation worth undergoing. Our engraving is from 
the sweat of their brow the· e!lterpl'ising traveler will them to run over the shallow reef water, and our a sketch by Colonel H. a. Robley, commanding 
be:easily convinced of if· he is rash enou.gh to aecom�. sketch shows the passage of a river bar under sail, the First Argyle and Sutherland Highlanders.-Lo1ldon 
i>any Singhalese fishermen on one of their trips, as boat being rushed through the .. white horses" at a. (Jraphic; 

- . 
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£41_n'_ NeW' Laboratory. 
A visitor at Orange, N. J., will notice i n  the beauti­

ful Llewellyn Park, about a quarter of a mile from 
the main entrance, a palatial residence of Queen Anne 
style, with porte-cochere, conservatory, and large 
grounds beautified by the landscape gardener. This 
is the residence of Edison. Here one would think the 
great inventor might retire and enjoy in quiet the reo 
ward of his genius and of his untiring labors; but those 
who have followed his career and learned something of 
his indefatigable perseverance can never believe that 
he will cease to work while life lasts. Indeed, indica­
tions are not wanting that the characteristics of the 
future will be still greater activity and more thoroughly 
organized and better directed effort. 

Not more than haIf a mile from Edison's residence are 
the foundations and rapidly rising walls of five large 
buildings, which, when completed and furni!lhed, will 
constitute his laboratory. It will probably be the largest 
and most complete private laboratory in the world. Or­
ders have been placed for the physical and chemical ap· 
paratus with the best makers in America and Europe. 
The finest machinery for all uses has been ordered, and 
will soon be in place. No purely historic apparatu!! 
or machinery has been purchased. Everything will be 
on a practical basis. The range of the laboratory will 
be extremely wide and diversified. Any experiment 
relating to anything of which we have any knowledge 
may here be tried speedily and with all possible pre­
CISIOn. The laboratory is exclusively for Mr. Edison's 
own use, and will be wholly applied to perfecting his 
im-entions and putting them in commercial form. 

It may here be said that Mr. Edison makes no claims 
to the title of !lcientist. He is simply and purely an 
inventor, and as such is determined to see his inven­
tions embodied in practical form m the shortest possi­
ble time after they have been conceived. He will em­
ploy a corps of competent men, and will have rough and 
fini8hed material of all sizes and descriptions. 

The m&in building of the laboratory is 250 feet long, 
50 feet wide, and three stori�s high. It will contain on 
the lower floor a complete machine shop, provided with 
lathes of all descriptions and various sizes, from 60 
inches down, planers, milling machines, gear cutters, 
and all varieties of machines required for working iron, 
steel, and other metals. This shop is driven by a 40 

,horse power engine, built by Brown, of Fitch burg, Mass. 
Upon the second floor of the main building there will 
be a grinding and polishing department, which will in­
clude the grinding of all tools, gear cutters, reamers, 
mills, mandrels, and arbors, lapidary work; lens grind­
ing, etc. Upon this floor there will also be a room de­
voted to photography, another devoted to drawing, 
another to machinery and instruments of precision. 
Here there will be a large dividing engine for circles, 
another for bars. There will be three experiment rooms, 
in which apparatus made in other parts of the labora­
tory will be experimented with and perfected. Upon 
this floor the power will be distributed by electricity, 
a motor being placed at each machine. A 100 volt elec­
trical conductor will extend all o\'er the laboratory, 
and the motors will range from one-tenth horse power 
to three or four horse power. In each experiment room 
there will be a table provided with pipes for supplying 
city gas, fuel gas, compressed air, cold water, hot water, 
steam, and hydrogen. There will also be here, as else­
where throughout the entire laboratory, wires for con­
veying electric currents, varying in electro-motive force 
all follows; One 3 volt conductor, one 1,200 volt, one 
100 volt, and one 8 volt. In addition to the wires for 
conveying currents to the various pltrts of the labora­
tory, there will be portable batteries of various kinds, 
suited to different work. 

The top floor of the main building is devoted mostly 
to fine apparatus. There will be 34 cases for such ap­
paratus, each 2 feet 4 inches wide and 21 feet long. 
There will be 'about $18,000 worth of apparatus of tbis 
sort in this department. The apparatus has been or­
dered from such makers as Edlemann, Hartman & 
Brauhn, Lattimer, Clark & Muirhead, Siemens Bros., 
Carpentier, Societe Genevoise, and, in fact, from 
all the principal makers. Among the apparatus 
there will be a large Ruhmkorff coil, a Dubosc phos­
phoroscope, a Foucault photometer and heliostat, and 
photometric apparatus of every variety; spectroscopes, 
and Sir William Thomson's absolute electrometer and 
quadrant electrometer; a telescope having an Alvan 
Clark objecth-e and provided with a Young spectro­
scope, the telescope being mounted eqnatorially by 
Fauth; a spectrometer costing $1,200, a micrometer 
costing $200, a Fauth chronog.ph. Upon the upper 
floor there will also be a room for projection, 50X40 
feet and 16 feet high. A lantern is being made which 
will utilize the light of a 5,000 candle arc lamp. Upon 
this floor there will also be a pump room for lamp ex­
periment!!, a glass blower's room, and a room for 
jeweler's work. In the line of mechanics, the labora­
tory will be able to produce any kind of machine vary­
ing in size from that of a locomotive to that of a watch. 
The main building will contain a large scientific library. 

high speed engine, one 12X1iJ Armington & Sims 
high speed engine, and four dynamos driven by these 
engines. The dynamos during the day will be em­
ployed in testing incandescent lamps and in other 
work of the laboratory, and during the night they 
will be employed in furnishing a current to about 
1,000 incandescent lamps in Llewellyn Park and 300 
lamps in the laboratory. 

In addition to the main building and its annex, 
there are four buildings, each 25 feet wide, 100 feet long, 
and 16 feet high. In one of these buildings, which is 
devoted to galvanometers, the use of iron has been 
carefully avoided, the nails being copper and brass, 
the tubes lead and copper, and the hinge!!, locks, win­
dow fasteners, etc., all being of non-magnetic mate­
rial. In the galvanometer building there will be seven 
piers of solid stone entirely detached from the walls of 
the building, each being provided with a slate top, hav-
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men as can be employed to advantage will be a t once 
detailed for the work, and thus the working model 
will be brought out in a very short time. Any im­
provements necessary are then made, .working draw­
ings are prepared, the necessary patterns and eastiI;lgs 
made, and the complete, full sized mat'hine or ap-­
paratus is at once constructed, tested, and if it is 
found to fulflll the expectations of the inventor, it is 
rellloved to be duplicated elsewhere. Inventions of 
sufticient magnitude to warrant the venture will be 
launched as the bases of separate industries. The 
Edison Machine Works at Schenectady, N. Y., em­
ploying 800 men, and the Edison Lalllp Works at 
Harrison, N. J., employing 400 men and turning out 
I,COO,OOO lamps per annum, are examples of what may 
be expected to follow the completion of the new 
laboratory. 

ing a covering of vulcanized hard rubber 1 inch thick. Au&olDRtic Sprinklers Cor Theate�_. 

There will also be two large piers on a level with the To a reporter of the Pall Mall Gazette Edward At· 
floor, 15 feet long and 8 feet wide. The apparatus kinson recently said: "The New England factory 
used in this room will be devoted to all kinds of elec- mutuals require one sprinkler to every 100 square feet 
trical and magnetic testing. of area, and they require to be fixed in every place 

The second of the smaller buildings will contain a where the flre risk comes in, that is, where there is the 
complete chemical laboratory, a balance and spectro- first danger of fire breaking out. In a room 20 feet 
scopic room, an analytical room, and a room for general square you would have four sprinklers, and supposing 
experimental work. One-half of the third building will a flre to break out, as soon as the temperature reached 
be used as a carpenter's shop, cabinet making and pat- a moderate height, four taps at a high pressure would 
tern shop. The balance of this building will be used be turned on, which would convert the whole of the 
for the storage of chemicals. interior of the room into a shower bath. I cannot un-

The fourth building will be devoted to metallurgy. derstand why you do not adopt the sprinklers in the 
It will contain a five stamp mill, a Blake crusher, a 6,000 theaters. Were the proprietors of the theaters in Lon­
ampere dynamo, and furnaces of various kinds. It don to organize a mutual association, as the mill own­
will be supplied with fuel gas from a 40 barrel gasoline ers of America, the buildings could be made fireproof 
gas-producing machine. with little outlay. I would undertake to orgallize such 

$6,262 worth of pure chemicals have been purchased, a an arrangement of sprinklers as to secure the following 
quantity of every known substance on the face of the result: I might even fill your theater with a crowded 
globe has been ordered; all kinds of ores, metals, audience, and then I might !let a fire on the stage as a 
fabrics, gums, resins, and samples of every imaginable' part of the spectacle. Not a single per!!on need move 
material. from the auditorium, but watch the flames rise in a 

The following is a small fragment of one of Mr. Edi- fashion which, under existing circumstances, would 
son's lists of materials, the entire list filling several speedily reduce the whole of the theater to a mass of 
volumes: cinder; but at a given point, within a minute or two 

2 lb. hQrsetail hair. 
2" hQgs' bristles. 

5 " cows' hair. 
2" rabbit 'hair used by felt hat 

makers. 
1" CQmmQn gQat hair. 

10" best .heep's wool. 
1 QZ. mink hair 
�" ··'·'humRn hA,irofi> 
4

'.. porcupine quills, assQrted. 
1 " camel's hair; fine. 
1 h " coarse. 
1 mink skin, hair €In. 
1 CQQn 
1 deer 
1 .. .. Q1f. 
1 sable " €In. 
1 fQX 
1 cat 
1 .. .. Q1f • 

1 dQg 0,. 
1 .. .. off • 

Iseai €In. 
1 .. .. QJ! . 
1 bear H on. 
2 squirrel skins, hair €In. 
1 rabbit skin, bair €In. 
1 .. QJ!. 
4 she�p skins, tanned. 
2 rawhides (bulls'). 
2 hides, French kip. 
2 .. thick sQle leather. 
1 dQz. chamQis skins. 
1 walms hide, tanned. 
2 CQmmQn leather hides. 
2 hides. patent leather (beat). 

M dQz. Qstrich feathers. 
100 gQQse quills. 
100 aBBQrted hen feathers. 

� QZ .• wan dQwn. 
1 peacQck tail. 

5 lb. hQPs. 
'1 bu. barley. 
1 H oats. 
1 " wheat. 
1 " rye. 

.. buckwheat. 

1 bu. beans (cQmmQn). 
1 " peas (cQmmQn). 

50 lb. bran. 
50" QatmeaL 

1 bn. CQrn (shelled). 
1 bbJ. llQur (wheat). 
1 .. llQur (ryel-
1 .. buckwheat llour. 
1 bAg eQru lUR\.. 

50 lb. rice. 
5" assorted iVQry. 
1 dQz. walms tusks. 
1 " bulls' hQrns. 
1 deer hQm. 
2 QZ. sharks' teeth. 

}9 " @mall tortQise shells • 

}9 .. CQmmQn turtle shells. 
1 large turtle shell. 

50 lb. hQrse hQQf. 
50" CQW hQQf. 

6 sp. white sewing silk, each size, 
frQm largest tQ lInest. 

!lIb. un@pun white silk, reeled €In 
bQbbin . 

2 bQbbins €If silk frQm CQCQQn. 
6 sp. each €If finest tQ CQarsest CQt­

tQn sewing thread. 
2 lb. wQrsted skeins, assorted 

sizes (white). 
1" shQemaker's wax. 
1 " cord. 
5 balls each €If finest tQ CQarsest 

CQttQn twine, 
6 ., each €If finest tQ coarsest 

linen. 
25 lb. marlin. 
50 fulh lines, assQrted. 
50 lb. clQthes line. 

Il" best bQQl< ink (printer's). 
10 U common printer's ink. 

1" each €If printer's ink (every 
cQIQr). 

Metals, mQulding sand, lamp­
black, pnmice stQne, rQtten .tQne, 
Qils, sQaps, mica, sugar, glycerine, 
glucQse, dextrin, cQrk in all 
shapes, etc., etr, 

This is a heterogeneous list, but since a complete list 
will comprise all known substances, these things must 
nece!lsarily be included. Mr. Edison proposes to have 
on hand, at the time of the opening of the laboratory 
for work, matflrials of all kinds now known, in sufficient 
quantity to last for five years' experimentation. This 
enterprise has been a dream of Mr. Edison's since his 
youth. The realization of it is now rendered possible 
by the great success of his inventions. .f 

The presen,j; buildings were started on the 5th of 
July, in' the present year, and will be finished and 
ready for occupancy November 1. The cost of the 
buildings and their contents will be $180,000. The work­
ing force of the laboratory will comprise forty skilled 
men. aside from Mr. Edison and his first assistant, Mr. 
Batchelor. 

of the outbreak of the flames, the whole of the stage 
would be drenched by a sheet of water pouring down 
upon it from above and the sides in such a way as to 
extinguish every spark of fire in a few minutes, or to 
hold it in check until the firemen could complete the 
work." 

........ 
B INEXPENSIVE INDEX PLATE. 

Mechanics generally, and amateur mechanics espe­
cially, often have occasion to divide a circle, as in gear 
cutting or fluting a reamer. To those possessing a 
gear cutter, or gear-cutting attachment to the lathe, 
it is very easy, but to one who has no conveniences for 
such work it is quite troublesome. It is not an easy 
matter to lay out and drill an index plate. It is com­
paratively easy to copy a plate, but the plate is not 
always accessible. 

To enable the amateur to avail himself of the use of 
an index plate with little expense, the annexed photo­
engraving has been prepared from a useful plate, and 
other engravings have been added, showing the appli­
cation of the plate to a lathe. This print is designed 
to be cut from the paper and pasted on the metallic 
plate, B, and the plate is to be attached to the face 
plate, C, of the lathe. as shown in Figs. 2 and 3. It is 
important to center the plate with the paper impres­
sion accurately in the lathe. For this purpose a cen­
ter mark and two circles have been 'provided. The 
metallic plate should project at least one-fourth inch 
beyond the paper disk, to receive the clamp by which 
the plate is held while the cutting is being done. 

The following is a table of the divisions that may be 
made with this plate: 

240, 200, 150, 144, 132, 124, 120, 112, 108, 104, 100, 92, 84, 

�m��������.������ 
33,31,30,28, 27,26,25,24,23, 22, 21, 20, 18, 16, 15, 14,13, 
12, 11, 10, 9, 8, 7, 6, 5, 4, 3, 2. 

Below is a table of the divisions of each circle: 
240 200 150 144 132 124 

120x 2 

SOx 3 

60x 4 

48x5 

4Ox6 

SOx 8 

24xlO 

2Ox12 

112 
56x2 

28x4 

16ir.' 

14x8 

l00x 2 

5Ox4 

4Ox 5 

25x 8 

2OxlO 

108 
Mx2 

36x3 
Wx4 

18xC1 

75x 2 

50x 3 

3Ox5 

25x 6 

15xl0 

104 
52x2 

2ll,x4 

·13 xa 

7 2x 2 

48x 3 

36x 4 

24x6 

18x 8 

16x 9 

12x12 

92 
46x2 
23x4 

66x 2 

44x 3 

ll3x 4 

22x 6 

12xll 

84 
42x2 
28x3 

21x4 

14x6 

12:1:7 

62x2 

31x4 

'76 
38x2 
19x4 

In an annpx to the main building will be placed 
three Babcock boilers, 75 horse power each. In this 
room will be placed a 14�X15 Ar�on & Sims 

The IBethod of developing an invention will be as 
follows: Rough sketches will be submitted to mod'el 
makers, who win 'secure trom the vast supplies of ma­
terial blanks for the nece8Mry parts, or possibly com­
pletedpie�s' fQr'tbe appata;tali, a.Qd as many work-

Referring to the engraving, A ill the paper disk 
which is attached to the metal plate, B, by means of 
fine starch paste or a mucilage made from gum 
tragacanth. The plate, B, is secured to the face plate, 
C, of the lathe by three screws. After the plate ill cen­
tered and fastened, the center ill cut away to allow the 
blank-holding spindle, 0, to enter the lathe mandrel in 
the place of the usual center. 

A bar, D, which is prAferably made of cast iron, but 
whiela. may be made of wood, ill leCured to the lathe by 
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