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ADRICAlf INSTITUTE FAIR, 

The visitor to New York, if in the neighbo�hood of 
6Sd Street and 3d A venue, might walk by a modest 
little Dorian entrance on the east side of the street and 
never suspect he was close u pon a great hive of i ndus­
try, where steam·driven shafting is flying among 
many curious machines, with stone breakers hammer­
ing away, electrical dynamos giving out that mysteri· 
ous energy which here is setting a hundred lights 
aglow and there pumping water or pouring silently 
into a sleeping battery a potentiality that will awaken 
into light  and power when fly w heels are at rest. It 
is  the fifty-seventh annual exhibit of the American In­
stitute, and whoever may have see/i last year's will 
easily discover the progress made in a twelvemonth by 
a comparison of mechanical devices and the mode of 
applying them. What is most noteworthy is, perhaps, 
the silence of the electrical generators; the b uzz that 
used to shake the floors and send bits of paper scoot­
ing through the air like Japanese butterflies is gone. 
So still they are, one stan!Is among them tempted to 
ask if they are .. going. " 

Then there is machinery for grinding graitls and 
sowing broadcast, for working over the summer fallow 
land, and there are fruits and flowers-the stereotyped 
show of garden and house flowers one may see at 
an y fair, or, saving the trouble, find in any florist's 
window; and wild flowers that are not shown at fairs 
and florists do not keep, the charming little plants that 
ornament the woods and paint the fields and hillsides, 
not so fresh, to be sure, nor so brilliant, as those the 
gardener shows, for they do not bear plucking so well, 
yet beautiful they are, and more familiar and interest­
ing to those who love the country. Here is the golden 
rod that has long been turning the field!! to gold, and 
its burning rival, the bitter-sweet, that climbs the h ill­
sides and peeps up from under the ·rail fences with 
copper burnished blossomings; the woolly, long-leaved 
mullein, that biennial' herb that springs from the 
stoniest pasture, bearing flowers in large terminal 
racemes; the evening primrose that blooms morning as 
well as evening despite hs name, and w ith four petals 
of deepest yellow; the Jerusalem artichoke with its 
miniature sunflowers and enormous stalks ; the wild 
carrot in white. the bog onion in scarlet with its single 
cup of fire, ruddier than the tulip and 1 ike a torch 
upon the roadside, and phlox, smart-weed, spiderwort, 
Jack-in-the-pulpit, sweet balsam, yarrow, butter-and­
eggs, sweet barbary, bur-marigold, thistle, wild aster, 
and the rest of them. 

There is a fine collection of foot and hand machjnery, 
none the less Interesting because not always new; 
though those familiar with its type will find instruction 
in novel devices seen here and there. Here is the cir­
cular ri p-saw, by the aid of which one man ean do the 
work of three working in the old way; the work as 
true and square as that by steam or water power, and 
as easily dressed with the plane. It wHl rip boards or 
planks of either hard or soft wood up to 3%;' inches, 
and of any width up to 19 inches. Then there is the 
improved com bined machine, a scroll saw and a circu­
lar one, the scroll saw easily removed while on its 
mandrel while its mate is being used ; the boring at­
tachment for the com bined machine with a sliding table 
for the work, moving on firm ways and carrying it pre­
cisely to the auger or bit; new cutter heads for making 
grooves, gains, dadoes, rabbets, etc. ; the improved 

and all, as is obvious, coming indirectly from the energy 
given out by a 4 horse power gas· engine. 

The system of arc lighting used to light u p  the build­
ing at night is wholly new, and in i tself will well 
repay' a visit to the exhibition. We are not in a 
position to verify the statements as to its economy 
made by its projectors. not having seen any tests, and 
so are content to give a simple descri ption of the sys­
tem, repeating what those most interested say for it. 
The lamp. even to the magnet, is new ; the method of 
regulating quite different from others, and the gen­
erator as well. ,As will be remembered, in the early 
days of arc lighting the lights were unsteady as 'Well 
as costly, requiring, most of them, 1% H. P. per light, 
an extravagant expenditure of power,. which later on 
was reduced to 1 H. P. and quite recently to a l i ttle 
less than that per lamp. It is easi ly calculated, th is  
divergence between the 18 to 20 ampere types and the 
9-6 to 10 ampere systems, by the well known equation 
C2 X R = W ;  that is, the square of the current m ulti­
plied by the resistance of a lam p equals the power in 
watts. and 746 watts eq ual one horse power. The 20 

am pere systems burn, it is said, a short arc or with 
carbons close together. The 10 am pere systems burn a 
long arc or carbons separated from If to /.,. of an inch. 
A greater resistltnce in the lamps is  the result ; the 20 

ampere systems having 2 ohms and the 10 am pere 
systems 5 ohms resi stance in each lamp, though there 
is a variation in this according to the conditions 
i n  which the work is done. One of the sponsors of the 
new system says : • Under this rule we find that the 20 

ampere systems give tn horse power per light, the 10 

ampere systems give iU horse power per l ig-ht. But, 
in p ractice. they do not begin to attain 100 per cent 
ef»ciency [this is clearly m anifest], and we find them 
taking one and one-half horse po wer and one horse 
power per l ight." At a recent test of a new eig-ht-light 
dynamo worked by a gas·engine of seven indicated H. 
P., the eight full arc l ights were kept running, it is 
sai:!, with only 5'18 actual H. P., the engine having 
ample power to spare; consuming no more than 132 
cubic feet of gas per hour. This consumption came 
down to 102 cubic feet when four  'ights were cut out. 
The machine was then short·circuited without sparks 
or inj ury to it, the expense of gas coming down to42 feet 
per hour. If this statement is not exaggerated. tbe new 
machine made a fine showing, for five full  arc lights is 
about all such a gas engine can get from the older 
types of dynamos. 

Here are the figures of this test as given by the mak­
ers of a well known gas engine who conducted it : 

..l � f'iI 

Gas consumed per minllte. 2'2 
Revolutions of engine per 

minute . . .. . ... ........ 180 
Revolutions of dynamo per 

mInute .. ... .. . .... . . .. 1,800 Slip of belt................ 10 p. c. 
Actf�lct�B .. �:' . •  ���.ID���� 5'18 
Gae taken per hour in cubic feet . • • . • . • • • • • • • • • .  _ . .  132 

Nnmber of lights. 

� .; M .!: ., tll iil � 

21 2 1'9 

180 180 180 
1,800 11,300 '1.800 10 10 10 p. c. p. c. p. c. 

126 120 114 

1::0 Cz 
�I .. =...; • .. · .... 25 � Q)e,;.d .. .... ., 

..: �·u= .. 
.. � 'Ei 0 a � ::e 

1'7 0'71 0'58 

180 1� 184 
1.800 1,320 1.320 

10 10 p. c. p. c. 
3 58 

102 42'6 34"8 

foot-power former having pedals li ke a bicycle, and The new dynamo has long bearings for the armature 
used for moulding brackets, scroll and panel work- shaft, contains less wire than the old style, and conse· 
the speed of the knives being about 2,000 moves a quently has less resistance. The armature is of the 
minute. closed circuit type, the core being made of large iron 

There is not, of course, anything novel in the sight disks, insulated, the one from the other. The brushes 
of a gas-engine driving a dynamo with the latter alter- on the dynamo are not moved in regulating. The field 
nately working a pump, setting elootric lights aglow, or magnets of the dynamos are saturated to an extent 
charging a b'tttery. Yet it is  a very interesting specta. necessary to prod uce the standard current, and any in·  
cle, one not easily seen,  and possessing a power for in- crease of current does not go around the field magnets, 
structing the general public that volumes of electric as is the case in other systems, increasing their strength 
lighting l iterature could not· hope to accomplish. and the current, but a path Is provided outside the ma­
"Why not use the gall· engine directly w ith the pump 1" chine, 80 that the regulato,r may adj ust the current·pro­
is the question that naturally suggests itself to the ob- d ucing capacity of the dynamo to the standard , and 
seJ:ver. The amiabl e attendant explains to him that thus insure the safety of the apparatus. Resistance, it 
far more power can be got out of the coal when trans· is true, is made u se of in regulating, but not for the 
lated into gal! and then into electrical energy than purpose of compensating for the amount of resistance 
when used directly under the boilers of the engine driv- turned off on the l ine, In regulating, it is usual to let 
ing the dynamo. He means by this that t.he residuents the current traverse the field magnet coils to the regu· 
of gas making are so valuable that they almost off-set lator. When the current is increased, dependence is 
the cost of making the gas, which,  because of greater placed u pon the controlling magnet of the regulator 
intensity, is a more economical fuel than the coal it is moving a mechanism and the brushes on the commu· 
made from. The secondary battery, too, placed as it tator, thus short· circuiting the current through the 

VII. GEOLOGY.-J.ake Warren.-The IIrst cl1apter In the hfstory of is  on a shelf in clear sight, is an enjoying study in itself. arm atu re. But the current in the field magnets is the "reat l .. kes .. s told bYlleology •. . ; . _  • • . . • . • . . . .. •. • .•• . _ . . . • . •• •  _10611 

VIII. MECHAN{CAI. ENG;INEERING.-A SteRm WaterWheel.-A You can see how it is connected u p  to the dynamo. how always the same as that on the lam p l ine. Suppose it 
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cut off; the operation of the little incandescent lights, is not necessary to burn all the lights, and some ofthem 

lX. MISCELLA.NEOUS.-How to MRke a Tennis Lawn.-A pract.lcal depending from the cei ling above, glowing when they are turned off. 
article descnbln" how to make satisfac tory gronnd on which to are eonnected up with this battery, even when the gas- By the old method no reduction can be made in the 
PI�t!
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1I1""tIC.-Ry JOHN R. JACKSON.-A full account of the tree. engine and the dynamo are at rest. Among the lam ps current in the machine, but the surplus is short·eircuit-
�d�:���I!��aW:;rc!.o(w��nt'i-�d�':,II�II'Ire':':��;��fl.'."����o�.' 106'1'i' overhead sixteen-candle-power lights are made to glow ed through the armature. ThiR is a heating process, 

�g�":e':0�
e
.:'�.rC��:'�:�

t
!'�:::h���8,�u�����I�Cui:'lJ\�Tg:.; directly from the dynamo: the gas·en,:dne working the and, while the method will work under slight changes, 

of
6�:�fn":I�f ��� Mr:,�1:'�Il���h'k'i'�l�f[l�ri:':':'Tii'; 'Aii.trRiiaii· c.oi: 10064 latter being of 4 horse power-eight lights to the horse and a few lights can be turned off with safety, users 

onles Centennial i':xhihltlon, with deSCription of tbe opening power. But. if the dynamo be connected up with the must be cautioned not to turn off lights below a certain 

x. :����:';�;������0:�:;;"��·�;·�"�;����1��·;;���:·�·���·�� 10663 secondary battery for five hours, then, with all connec- numbpr, say 50 per cent of the rated capacity of the 
Wakpfl"ld. M ..... -Reproductlon of a remlU'kable,.Jiotograph.-l tion with the dynalDo cot off. it will feed 52 of these machines; unlesll·tll/illights aan be red uced to one, and JI��:�lfl:Devei':i.iDeni of ih'';' PhoiOJirAiiIiic' itiiage.:':'Br 'jon 10608 little lamps for several hours, and if then the dynamo the one light be maintained at standard for any lengtb fuA&��s;�?� .. . ���

l
.�� .� .� .�� .. �� .������. ?� _������ 10070 is coupled up with its own lamps, there will be 84 aglow, of time on the largest machines, it is not automatiQ 
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OCTOBER 20, 1888.] J'titufifit J.mtritau. 
regul'l.tion. With the regulator of the DeW machine, not a practical foundryman, and therefore does not 
on tbe other band, as each ligbt is turned off, the cur- know tbat tbe most advantageous conditions must ex­
rent in the machine is reduced. So, too, as lights are ist in cupola, blast, fuel, and iron to produce the best 
turned off, the current cannot build up, as is the ten- results, reads an account of high figures obtained in 
dency in other systems, because the source of its induc- melting by some one who is ambitious to have his 
tion has less lines of force; the automatic adjustment name attached to a performance that is to surpass all 
allowin� a sufficient amount of current to pass al'ound I previous records. The superintendent does not . stop 
the field magnet of the dynamo to produce on the lamp to consider anything about the size of the cupola, or 
line the standard current. All this is what the projec- whether it is it 7,000 or a 70,000 pound heat, but hegoes 
tors of the new system say for it. to the foreman of the foundry and points out the 

A colony of bees is a notable exhibit; the bees, of economy of melting at the figures contained in the ac­
the yellow striped Italian type, moving restlessly about count. Occasionally a foreman who has not the cour­
because of the light coming through the glass case that age to stand up for what he knows to be .right, and is 
incloses them and the store they have been laying in afraid he will be considered incompetent, makes the 
all summer. They are .. city" honey gatherers, rang- coke weigh light and the iron weigh heavy in what he 
ing the parks, the flower markets, the private gardens, calls a trial heat, and presents a report that satisfies 
and window flowering plants instead of the broad fields, the superintendent, and another magical melting act 
and are the more interesting because of this fact. The goes on record. 
hh'e is of the type used by the city bee keepers; a sect During the past fifteen years the writer has traveled 
little known, yet quite numerous, so it is said. The considerably, and while investigating this question has 
combs are easily removable without disturbing the operated cupolas of various types from 18 in. to 72 in. 
workers. Swarming is prevented by a simple device, inside diameter. I have in a plain 38 in. cupola, where 
and the bees safely wintered in their summer stands. everything was in right proportion and worked in 
The hives are kept upon the house roofs. whence, ac- harmony, melted 10 pounds of iron to one of fuel in a 
cording to Mr. A. J. King, an authority, the bees range heat of 24,000 pounds, and the metal was fluid enough 
for four or five miles, sometimes as much as 100 lb. of to run light castings clean and solid, but I do not pre­
honey being taken from a single hive, with enough re- tend that these figures are a basis for any one else to 
maming to keep the bees through the winter. He says work on, for I have then gone in a foundry where they 
he kept 100 hives for five years on a roof ill Park Place, had the most approved and improved type of cupola, 
half a block from the Post Office, and with good and could not melt 7� to 1 and call the iron melted if 
results. the fate of the nation depended on the result. I have 

.. , • , • never been able to reach the extraordinary high fig-
THE HOllE OF THE HOP. ures claimed by some men. My experience in actual 

Puyallup valley, the center of the hop industry of practice has been on an average of 7 to 1. and in the ex­
Washington Tel'ritory, has recently completed the ercise of strict economy it has often been less than 
harvesting of an enormous crop, and its farmers are I that figure; much depends on the class of iron melted 
congratulating themselves on the price obtained- and the quality of work to be poured with the fluid 
twenty-two cents per pound. The total cost, baled iron. 
and delivered at the railroad, was nine cents, and the I have frequently called at foundries where these 
yield exceeded one ton to the acre. monumental reports originate, in hopes I could see 

The climate and soil of the Territory and of this par· Aladdin with his wonderful lamp operating the 
ticular valley are is s� well adapted to the growth of the cupola; but the days I called on the different foundry­
plant, and its freedom from the pests of lice, mildew, men claiming to melt with such a low percentage of 
and other drawbacks experienced elsewhere is here so fuel there was always some reason why the lamp could 
uniformly complete, that a maximum aunual yield can not be rubbed up to its proper brilliancy to make the 
be depended upon with the same certainty as the genii appear and produce the results published. If 
summer's sun. space allowed, I could tell some very amusing stories 

The only .. glorious uncertainty" about it is the of how some of these reports are made up. 
market price. As,.this fluctuates from five to one hun- Mr. W. W. Snow, manager of the Ramapo Car 
dred and twenty-five cents per pound, according to the Wheel Works, who I believe has had as much iron 
supply and demand, the business is truly exciting. melted as any man in the United States, tells me that 

An extpnsive grower. with hops at"five cents per 7to 7� pounds of iron to one of fuel gives him better 
pound, finds himself unable to meet his liabilities, results than a higher ratio in producing good solid clean 
while the following year the same hop yard may pay a castings, even in large heats. From conversations and 
profit of $1,800 per acre if marketed at one dollar per correspondence I have had with a large number of 
pound. other prominent foundrymen, I select the following 

As the land, cleared of timber and planted with, letters on this subject from gentlemen who are well 
vines, in rows seven feet apart and properly poled, known as contributors to the technical press: 
costs $300 p&r acre, to which must be added a kiln or Frorp Thomas D. West, author of "American 
oven for drying and other paraphernalia, a man of Foundry Practice and Moulder's Text-Book," Cleve­
small means can only commence on an extremely small land, Ohio: 
scale. .. With refereuce to fuel and melting, I can only say 

The picking. which constitutes one-half of the ex- that best of conditions must prevail, and the iron can­
pense of raising. is done by hand and must be paid for not be expected to successfully run light castings where 
in cash every night. It furnishes light and agreeable, 1 to 10 or less fuel is used in the cupolas now being 
employment for men, women, children, Indians and: generally used in the country. . 

Chinese. The two latter excel the whites in rapidity I " As for myself, I find no economy in trying to exceed 
and thoroughness. One dollar per box holding ten 1 to 7�. To express what I mean by economy would 
bushels is paid for gathering, and nimble fingers are I fill many sheets, tmt my articles on this subject show 
necessary to till two boxes per day. the stand I take. 

The drying of the herb in the ovens is a delicate .. It will not pay any foundry in the long run to try 
operation, requiring the experience of an expert, as its melting with lowest percentage of fuel possible. Any 
proper performance gives value to the commodity. one could melt 1 to 10, and even higher, but the ques-

• • • • • tion is, what kind of liquid metal would be produced?" 
Experienced F'onndrymen on Meltlnlr Iron. From Geo. Vail', manager J. D. Murray Manufactur-

BY ROBERT E. MASTERS. ing Company Foundry, Wausau, Wisconsin: 
Any one who is about to purchase a foundry cupola, .. Our average result for good hot iron is 1 to 6, using 

.after reading the gilt edge representations in the :liffer- Connellsville coke. We have no scrap at present, and 
ent circulars and catalogues they receive, is liable to be- lour pig is heavy. I have melted at a higher ratio than 
come thoroughly confused about whiCh style to select. I this, but the castings would show cold shuts. there-

Each of them is represented to do more than any' fore I consider it more economy for me to melt 1 to 6 or 
or all the kinds that have ever been operated. On ac- I even less than above thJl,t figure. 
count of some peculiarity in their cODlstruction, one is I .. There are better cupolas than the one we are ope­
made to believe they cause the wind to do a contortion I rating, especially for coke, from which better results 
act or go through some performance that "melts the' may be obtained; but were it known, more cupolas 
iron more rapidly than any cupola" that has ever been I would be found melting 1 to 5 than over 1 to 7, and it 
introduced, and each one of them will ,. produce a I is an injustice to foundrymen to advertise such big 
hotter and more fluid iron of uniform strength all I results merely to gain reputation." 
through the heat" than can possibly be obtained from I From David Spence, Supt. Foundry Geo. W. Brown 
any other, and no matter which one is selected, we are & Co., Galesburg, Illinois: 
told it will effect a saving in fuel of from 25 to 40 and I .. In regard to melting I could never do better than 1 
even as high as 50 per cent over any other cupola' to·7 and get good results. Where they claim sllch bIg 
that has been offered on the market. And so the Ara- i things in melting there are always two piles of cast­
bian Nights stories go on, followed by a lot of refer- : ings, the good and the bad, and it is hard to tell which 
ences and records of wonderful results obtained until: is the largest. My experience has been with a plain 
the unsophisticated foundryman concludes, by the in-

I
! shell, and in every case I have remodeled to suit myself 

troduction, of one of the cupolas, he will require little with good results. 
else than wind to melt his iron. .. Last May I was on a visit to New York. While there 

Foundry foremen have told me that the publishing I took charge of a cast for a friend of mine. They use 

Scotia, Boston, Connecticut, and Illinois, and I have 
failed to find it only on paper." 

From L. C. Jewett, Supt. Otis Bros. & Co" Yonkers, 
New York: 

.. The very best melting that I have ever done was 
7� to 1 ; that was in a good cupola with an excellent 
blast and excellent Lehigh coal, and in a heat of 1b 
tons, in Hartford, Conn. At present we are melting 
about 6� to 1. The Wyoming Valley coal I am using 
is not as hard or dUl"able as the Lehigh Valley, conse­
quently have to replenish the bed oftener. Consider­
ing the quality of the fuel, I do not feel discouraged 
with the new cupola I recently put up. The following 
is the result of a heat: 

Amount of iron melted..... ......................... 20.000 lb. 
Amount of fuel consumed.................... ... ..... 3,100 "  

Ratio of fuel to Iron used . . . .•. . . . . . .  , • .  . • . .. . . .  . . • . .. 1 to 6'46 

.. It should be said, however, that 1 melt iron, and I 
claim good results cannot be obtained unless iron is 
melted hot. My ladles and cupola are in j1;ood condi­
tion when the heat is over, and bottom drops clean. 

"With good Lehigh coal in a heat of 10 tons I feel 
sure I could reach 7� to 1, but one thing cArtain : I will 
have the iron hot enough to look like white watered 
silk as it comes from the spout if it takes 4 to 1. 

" Here is a heat at the rate of 8� to 1 : 

Amouut of iron melted . . " . ... .. . .. . . . .. .. � ... . . .. . . •  20,000 lb. 
Amount of fuel consumed............. ............... 2,400" 

.. We have a cupola that lines to 46", air chamber all 
round with 12 tuyeres evenly distributed, tUytlres 15" 
from bottom plate, No.6 Sturtevant fari-]'uniung 2,800 
revolutions, and I want to see some one take off a heat 
at the above figures with best anthracite coal and make 
a success of it. What I mean is, more castings will be 
lost for not running or poured short from the metal 
sticking to the ladles and thereby deceiving the mould· 
ers; the value of said loss would be greater than it 
would to have melted at the rate of 2 to 1 of coal. 

"Let us analyze the two heats given at 1 to 8U. We 
have 700 pounds of coal saved over the figures in the 
first heat. Our coal costs us here $5.50 per gross ton; 
takiug the 700 pounds we have saved at the spigot 
$1. 72, and wasted at the bung by bad castings, badly 
bunged-up ladles and cupela, and, worst of all, bad 
temper from melters to core boy, well, say $10 in a ten 
ton heat; that is not extravagant to lose by cold shuts, 
etc., as the result of dull iron. 

"I am not conceited, and when you find anyone who 
can melt on an average at big figures, please send him 
to me, as I am anxious to learn how it is done." 

We will not stop to consider heats of � to 100 tons. 
for they are the exception and not the rule, but will 
take them as they average in foundries throughout the 
country. I have before me about all the reports of 
cupola workings that have been published for several 
years past, and I find among them a number from men 
who claim, with cupolas of 35 in. to 40 in. inside diame­
ter. and in heats of less than 18,oo� pounds of iron, to 
be able to melt from twelve to over nineteen pounds of 
iron to one pound of fuel. For instance, the following 
figures look well on paper: 

Amount of Iron melted. Amount
8
:!J�el con- Ratio. of 

u
��� to iron 

17,920 pounds. 9,800 •• 

8,800 " 
10,700 .. 

13,100 .. 

1,232 pounds. 
685 .. 
1;3() " 
610 .. 

680 .. 

1 to 14'M pounds. 
1 .. 15·43 .. 

1" 16·60 .. 

I" 17'M .. 
1"1926 .. 

Simply because I have not been able to reach these 
high flgures, or see anyone else do it, I do not say that 
it cannot be done. I try to be progressive, and am a 
thorough advocate of any improvement in machinery 
or advancement in mechanical work, but I am not go 
ing to try to compel any man who is in my employ as 
foundry foreman to produce results in melting iron 
that are beyond anything I have known to be accom 
plished. 

I would like to see some of these figures demonst.rated, 
and I am now talking to the men who claim to produce 
them. I will present any man with $250 who will come 
to our works (Marshall, Texas) and melt 18,000 pounds 
of iron in a 38 in. cupola at a ratio of over fourteen 
pounds of iron to one of fuel, and have the metal fluid 
enough to produce good, clean, solid castings for loco 
motives, architectural work, and machinery. These 
figures will give the one who undertakes it the highest 
amount of iron to melt and the lowest ratio of iron to 
fuel given in the above table. 

I will furnish as good, or better, cupola to melt in 
than can be found in .the average foundry; good blast 
first-class dry Connellsville coke, Scotch and American 
pig iron, and a regular ron of car and locomotive cast 
scrap. All I ask is to do the weighing on the charging 
floor and keep the flgures jointly with the man who is 
to accom}flish it, and I will take pleasure in publishing 
the results. 

... � .. 
WE have the greatest number of miles of railroad 

of such phenomenal results In meltmg Iron as occaslon- a -- patent cupola, but I could not get the big results \ track of any country lD the world, but the Argentme 
ally appear in circulars and mechanical journals has claimed. such as 1 to 12 and 1 to  14. I should like to Republic can beat us and every one else for taking theirs 
injured them in the estimation of the firm who em-I make a visit to one of these shops where they get such straight. On the road from Buenos Ayres to the foot of 
ployed them. For instance, a superintendent who is I Kreat results. I have had charge of foundries in Nova the Andes is a stretch of 211 miles without a curn, 
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AN IMPROVED CAR COUPLING. 

A car coupling which is simple in construction and de­
signed to be very effecti ve and au tomatic in operation is 
illustrated herewith, and ha� been patented by Mr. 

CHISHOLM'S CAR COUPLING. 

.John W. Chisholm, of Liverpool, N. S. , Canada. In 
thA front of th .. d .... whQwi u.......� .. CQA8 adopted torQceive 
the coupling link. and in a vertical central rearward 
and upward extension of this recess is pivoted a dog 
with a weighted upper end, the dog having a slot, 
through which passes the pivot pin, secured in t.he 
drawhead. On the lower end of the dog are two noses 
or offtiets, as shown in the small figures, one extending 
horizontally and adapted to support the conpling pin, 
and the other extending downward and adapted to be 
operated on by the coupling. The head of the 
coupling pin is pivotally connected with the 
lower end of an arm having a slot in its upper 
end, through which passes a pin 8ecurerl in a 
bracket on the end of the car, operating chains 
extending from the upper end of the arm to 
the sides and top of the car. In the front end 
of the drawhead a key is held to slide in an 
inclined slot, the key having a slot through 
which paiSses a pin secured in the drawhead. 
The lower end of the key is adapted to pass 
into the cou piing pin aperture to hold the 
coupling pin temporarily in position, as shown 
in the small figure to the right, when the 
dog stands vertically, and it is desired to cut 
out a car in a train of cars, the condnctor rais­
ing the coupling pin and letting the key slide· 
downward. The coupling pin is drawn to its 
uppermost position by one of the handles at 
either side or the top of the car, when the dog 
drops into the position shown in the small fig­
ure to the left, its nose supporting the pin, the 
link being held in horizontal position ill the 
opposite dra�head by the nose of the dog rest-
ing on it, and the coupling being effected by 

J ,itufifi, �mtri,au. 
attached to a shaft mounted in a frame carrying the 
feeding and cutting mechanism. Centrally on this 
shaft is a roller, over which, and over other loose rollers 
mounted in the frame, passes an endless belt, leading 
the loose grain to the thrashiug cylinder. Above this 
belt, over one of the loose rollers, is a grooved feed 
roller, mounted in vertically sliding, adjustable, and 
spring-regulated bearings, the bearings being adjust­
ably connected by a. link and lever with a feed bar 
in front of anot.her grooved feed roller, and below 
which is a roller over which passes an endless slat 
belt reaching to the front end of the frame, and there 
passing around another roller. The rotation of the 
thrashing machine imparts motion to the endless belt, 
the grooved feed rollers, and the slat belt, the two 
belts forming carriers for the grain to the machine, 
the grooved feed roller having the spring bearings ris­
ing and falling according to the alIlount of grain car­
ried forward, while the link and lever connections of 
these bearings with the feed bar operate to prevent 
too much grain from passing to the machine. To a 
rock shaft extending acro8s the frame above the slat 
belt knives are adjustably secured, being held in 
yielding position in relation to the slat belt, so that 
they will adj ust themsel ves according to the amonnt of 
grain thereon. The side bearings of the rock shaft 
slide between guides on the side beams of the frame, 
so that the shaft can be readily moved toward and 
from the front end of the frame, and locked in posi­
tion thereon,. to suit bundles of different lengths. A 
belt-tIghtening device is provided to automatically 
take up any slack caused by the rising of the grooved 
feed roller and its pulley. 

.� ... 
AN IMPROVED SLED. 

A sled particularly adapted for transporting logs in 
places where bare patches of ground are frequent in 
otherwise snow-covered roads, or in crossing bridges, 

1 

WENZEL'S SLED. 

the entrance of the link, which then pushes against the I is illustrated herewith, and has been patented by Mr. 
bottom offset of the dog, causing the latter to assume a Karl Wenzel, of No. 91 First Avenue, New York City. 
vertical position and allowing the link to drop. I To the outer sides of the oppo�ite side rails of the !lIed 

--- • I. I • frame, nearer the rear than the front end, are pivoted 
A BAND CUTTER AND FEEDER FOR THRASHING the upper ends of arms having bearings at their lower 

MACHINES. ends, in which is mounted a transverse axle having 
An improved device for cutting the bands of sheaves wheels on its outer ends, whereby, when the arms are 

and feeding the loose grain to the thrashing cylinder swung down, the rims of the wheels will be below the 
of a thrashing machine is illustrated herewith, and has sled runners, and, the front end of the sled being 
been patented by Mr. Karl G. Bareis, of Livingston, raised by the draught strain, virtually its entire weight 
Grant County, Wis. The thrashing machine cylinder will be carried on the wheels. To adjust the wheel.car­
has at one end a gear wheel meshing into a gear wheel rying arms, ropes or chains are attached to the runners 

BAREIS' BAND CUTTER
· 

AND FEEDER. 

about in a vertical line with the top pivots of the arms, 
and carried rearwardly around double pulleys mounted 
on the axle, then around pulleys attached to the run­
ners in front of the end fastenings, the forward ends of 
the two ropes being then attached to one end of a 
strong chain. This chain is carried forward around a 
sprocket wheel on the front end of the sled, then rear-

I ward, and its free end connected with two other ropes 
or chains which run rearwardly over pulleys attached 
to the opposite top rails behind thll axle, thence for­
wardly around the double pulleys on the axle, and 
rearwardly again to a point of attachment farther back 
on the top rails. The sprocket wheel on the front end 
of the sled has reverse ratchet wheels and pawls, with 
a single removable ratchet lever having a handle by 
which the operator, while on thll sled, may readily 
turn the sprocket wheel in either direction, to adjust 
and lock the wheels in position with their peripheries 
below the runners, or swing them rearward and up­
ward to allow the runners to rest on the ground. 

The Compass F'lne:er Rln�. 
Thll old style of finger rings with a �etting containing 

a IImalI compass is now being brought into use by elec­
trical engineers. Held near a line wire, the movement 
of the compass shows at once whether a current ill pal!S­
in�. 

[OCTOlSER 20, 1888. 
AN IMPROVED- WRENCH. 

A wrench which can be conveniently used where 
nuts of different sizes and shapes have to be manipu· 
lated is illustrated herewith, and has been patented 

WHITE'S WRENCH. 

by Mr. Oscar C. White, of Wichita, Kansas. In mak­
ing this wrench for ordinary shop use both sides al>-­
made parallel, one end being adapted for square and 
the other for hexagonal nuts. What may be styled a 
bicycle pattern is designed to have one end of the 
wrench smaller than the other, and both ends adapted 
for hexagonal nuts. Either end of the wrench serves 
as a handle for the jaw operating at the opposite end, 
the jaw desired for use being easily adjusted by means 

of the central thumb nut acting on the screw 
rod. ••••• 

Painless Pooltr¥ Kllllllg. 

Mr. F. Baden Bengel', the pre�ident of the 
British Pbarmaceutical Conference, adopts and 
recommends the following plan for the" happy 
dispatch" of poultry. A large wide-Illouthed 
stoppered bottle is kept charged with an ounce 
of chloroform. When a chicken has received 
sentence of death, it is held firmly under the 
left arm and its head slipped into the mouth 
of the bpttle. A few deep inspirations foUow, 
and the bird without a struggle becomes un­
conscious. 'l'hen, holding it by the legs, its 
neck is dislocated by a quick stretch. The plan 
is so simple that it might be generally adopted. 

.. � . � .. 
AN IMPROVED SASH LOCK. 

A simple sash lock, easy of operation, and 
which cannot be released from the outside of 
the window, even by a force greater than the 
sashes could withstand, is illustrated herewith, 
and has been patented by Mr. George W. 
Keeler, of Trenton, N . .J. The upper /Sash 

is formed with one or more vertical recesses or mortises 
in the inner face of its side rail, parallel with the face 
of the parting strip between the two sash ways, on 
which a vertically swinging bar is pivoted, the �hort 
arm of the bar being adapt.ed to enter one of the re­
cesses, when, to lock the sash, the long arm is swung 
downwardly across the top rail of the lower sash, and 
engaged by a stop secured to the window frame. The 
pivoted bar, when not in use, lies vertically against the 
face of the parting strip, as shown in dotted lines. The 
meeting rail of the lower sash is cut away to allow of 
its movement past the locking bar, and the upper sash 
may be lowered to a greater or less extent, and locked 
in the open position by locking the bar with its short 
arm in one or another of the vertical recesses in the 
side rail of the IPpper sash. 

KEELER'S SASH LOCK. 

© 1888 SCIENTIFIC AMERICAN, INC.



OCTOBER 20, 1 888. J 
AN IMPROVEn SCREW PROPELLER. 

A propeller wheel for water, wind, or steam, and 
adapted for use as a ventilator wheel, or for similar 

HODGEMAN'S SCREW PROPELLER. 

purposes, has been patented by Mr. Henry D. Hodge· 
man, of LaraUl ie C ity, 'Vyom i n g  Territory, and is il· 
lustrated here w ith, the small figure showing a central 
vertical section. The blades rad iate in a diagonal line 
from the central h u b, and turn as they approach the 
'Periphery to lie in a plane at right angles with the hub, 
being m erged at their outer extremities into a peri· 
pheral banrl or ring, while bei ng thickest at the point 
of intersection with the hub and thi nnest at their inter· 
section with the periphery. This arrangement affords 
a series of su bstantial ly circular openings bet.ween the 
hub and periphery, proj ecting diagonally through the 
wheel in a double curve, the blades presenting at the 
proper point an efficient beari n g  surface, while, owing 
to the pecu l iar curve of the apertures, the wheel may 
be made light and yet strong. 

.. . . 1 .  
AN IMPROVED FANNING MILL. 

An attachment for fan ning mills  by which the grain 
and chess are gathered i n  convenient receptacles, and 

RISSER'S FANNING MILL. 

thus prevented from fall ing on the floor, is  illustrated 
herewith,  and h as oeen patent.ed by Mr. John C. Risser, 
of Paris. I l l .  The bottom of the m i l l  is  made into a re· 
ceptacle "UJ'; t h  o n  i n ro l i n o n  hon.rn n n  i t.Q. 'rAA.1'" Ann .  for 

Flc . !  

FII:.2  

Jeitutifi c �mtrttIlU. 
conveniently removing the chess, which only falls there 
when tht! chess box above is removed, for emptying 
or other purposes.  The screen and the chess box are 
of any approved construction, but the screen, instead 
of discharging on the usual chute, discharges on a 
gathering chute having at its upper end a. down wardly 
turned edge fitting over the upper edge of the usual 
ch ute. The gathering chute passes a short distance 
through the front board, and is provided on each side 
with upwardly extending flanges, which d iverge from 
the bottom upward, so that the upper ends fit on the 
ends of the pcreen. A gate is held in  the lower end 
of the gathering chute, pivoted at one end to the 
front board, the gate having an inclined bar on which 
is held to slide a weighted ring or collar. When 
the gate is swung upward, as shown in the illustration, 
the weight slides to the back end of the bar, and 
thus holds the gate open, the weight moving for· 
ward as the gate is closed, to hold the gate down, and 
prevent grain from passing out of the chute. 

.. I e  • .. . 
AN IMPROVED WAGON BODY. 

A wagon body designed especially for farm use, 
wherein the boards of one side may be thrown up on 
the opposite side, so that 
articles may be conveniently 2 
thrown in as the crop is gath· 
ered in the field, and having 
an adj ustable end gate, de­
sigl)ed to form a platform to 
facilitate unloading, is illus­
trated herew ith, and has been 
patented by Mr. Thomas Ty· 
son, of Mound City, Mo. One 
side of the wagon body con­
sists of three boards and the 
other side of two boards, the 
lower board of the latter side 
being of a height equal to 
that of the top and bottom 
opposite boards, and the up­
per board of a height equal 
to the central board of the 
opposite side, the lower sec­
tions of both sides being se· 
cured to the wagon body. 
The front end gate is made 
in two sections, the upper 
section being recessed from 
the center outward, a block being inserted in the 
recess, hinged at the upper end, whereby the block may 
be folded upward. The rear end gate is hinged to the 
bottom of the wagon body, and adapted to extend up· 
ward a distance above the sides, side strips being at· 
tached to the inner face of the end gate, which, when 
the end gate is  closed, are adapted to extend without 
the sideboards. The end gate is retained in vertical 
position by hooks engaging eyes screwed in the outer 
face of the end gate, and an additional fastening is af­
forded by an eye in the cheek section, to w hich a hook 
is pivoted ada.pted to enter an eye in one of the side­
boards. For gathering potatoes, corn, or such articles 
in a field, the wagon body is arranged as shown in  the 
illul'\tration, with the lowest side next the operator. 
When the wagon has been filled as h igh as the upper 
edge of the first sideboard, the intermediate section is  

brought· over to its normal position, and the fil l ing goes 
on. the upper board being finally brought over. If it 
is desired to have a low wagon body, one central sec· 
tion may be removed, w ith the upper section on the 
opposite side, the upper section of the front end gate 
hAi nQ' ".lRo 1'Amoved . 

243 
To adapt this improved con�truction to an ordinary­

farm wagon, hav ing two permanent sideboards of 
equal height, two additional hinged sideboards may 
be used on one side to equal the height of one addi­
tional sideboard on the other side, or two hinged 
boards of equal height may be used on each side. 

• • • t ., 
THE HOWELL TORPEDO. 

The Howel l automobile  torpedo is the invention of 
Captain Howell, United Sta tes Navy, whose patents 
thereon were first acquired by an American company 
formed for the purpose of developing the weapon. Mo­
tion is imparted to it by the momentum of a flywheel, 
set in rapid rotation before the torpedo is launched. 
On February 1,  1888, the Hotchkiss Ordnance Company, 
of London, purchased all of these patents, and· have 
begun the manufact ure of the torpedo in France and 
in  the United States of America. The 8 foot H owell is 
13'3 i nches diallleter, and carries an explosive charge of 
70 pounds, the weight of its fly w h eel is  110 pounds, and 
the total weight of the torpedo is 325 pounds. Fig. 1 
is a view of the torpedo, showing the firing pin ; the 
axis  of the flywheel, to which motion is given by means 

TYSON'S WAGON BODY. 

of a clutch and motor ; the opellings to the regulator 
chamber ; the horizontal and two vertical rudders, and 
the tubes surrounding the twin screws. The shell is of 
brass. All other parts are of phosphor· b ronze, except 
the flywheel and propeller shafts. wh ich are of steel. 
Fig. 2 shows all the machinery in the torpedo, the shel l 
and supporting rings being removed, and the outline 
of the shell indicated by dotted lines ; a is the flywheel, 
to the axis of which are geared the two propeller shafts ; 
b is the automatic immersion and steering regulator, 
which weighs 6Yz pounds. It operates the til ler rod, c, 
connecting with the horizontal rud der, and two til ler 
rods, d, connected to the vertical steel'in g  rudders, 
power for this purpose being transmitted from the fly­
wheel by a worm, f, on the propeller shaft and a gear 
w heel in the regulator. 

The torpedo can be set to run at any depth from one 
yard to twelve yards. It is  caused to stop at an y desired 
distance on its range by an a ttachment to the propel lers 
-not shown-and it rises to the surface, having a few 
pounds buoyancy. The torpedo can be made to s ink 
at the end of its run. or floa.t with the firing pin locked, 
as may be desired. Before launching, the firing pin is 
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always locked, and will not act until the torpedo is 
clear of the vessel discharging it. The torpedo is 
always ready for practice, and requires no readj ust­
ment or preparation,  except oiling the bearings after 
every second discharge. A depth register takes the 
place of the firing pin in practice shooting, and records 
an exact curve of the immersion during the run .  

Any system of  discharge may be employed which per­
llI i ts of a motion of the torpedo about its longitudinal 
axis, such motion being the gyroscopic resultant of a 
vessel 's movements, or of pointing, and the energy of 
the flywheel. This is accomplished by allowing a slight 
rolling motion to the discharge tube, or to 
the torpedo support within it, which auto-
matically returns to normal position when 
the mot·ion ceases. The roll in these cir­
cumstances is small. If the torpedo be 
launched when rolled, the steering rudders 
at once operate to righ t it, without deflection. 

The Howell torpedo, by its gyroscopic 
principle, is the only torpedo entirely auto­
matic in maintaining its direction. It has 
no ballast, but, after launching, automatic­
ally takes the depth for which set, and di·  
rects itself i n  a vertical plane. Its course in 
a horizontal plane is straight, and independ­
ent of the action of deflecting forces. It 
steers itself automatically, though n ot in 
the generally accepted sense of boat steer­
ing. Ordinarily, a boat is steered on a 
course by using a rudder to retul'Jl to such 
coursif w'hen forced off it by any ageiicy-; ... 
but the torpedo w hen acted on by similar 
exterior forces, simply rolls to the right or 
left, instead of changing course to the right 
or left, and this rolling causes the regulator 
to give a series of impulses to vertical rud-
ders, which produces a resultant motion 

J'titufifi t �mtfjtaU. 
be 5().j'11 ft. per second when striking the water. There­
fore, this deflecting force being insignificant compared 
with the flywheel energy, the resultant roll will be 
small. The directive force and propelling power are 
stored in a steel flywheel by giving it a high velocity 
of rotation, the source of power being external to the 
torpedo. The stored power is  then transmitted di­
rectly from the flywheel to the propellers, and does 
not require to be worked off through an engine, as i n  
other systems o f  propulsion. A t  10,000 revolutions o f  
it.s flywheel per minute, the energy in t h e  8 ft. torpedo 
is 375,000 foot pounds-167 foot tons ; at 12,000 revolu-
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COX'S CLOTHES DRIER. 

of the torI\Eldo opposite to that given by the exterior tions it is 550,000 foot pounds-245 foot tons ; the elastic 
deflecting force. The result is  that the torpedo, limit of the wheel is not reached under 14, 500 turns per 
having been rolled by a deflecting force, is rolled minute, when the stored energy would be 778, 800 foot 
back to n ormal position by the automatic action of pounds-347 foot tons. The force is imparted by means 
the rudders, there having been no change in  the of It motor actuated by either steam, electricity, com­
original direction or course. This directive force was pressed air, etc. , as may be most convenient for the re­
practically tested with a small 30 in. model havin� a 15 quired service, and can be so imparted in thirty 
lb. fly wheel, by a board of U. S. ordnance officers, seconds, and thereafter sustained for any length of 
who attempted to turn it in the water, the propellers time, and until the instant of launching through tube 
being detached, and the wheel revolving 9,000 turns or from a protected port. By taking a longer period 
per minute, and they reported as follo ws : I to apply the force, as when preparing the vessel for 

" On taking hold of rear end of torpedo and pulling action, or to charlZe upon the enemy, a motor of less 
at right angles to length, it moved parallel to its.!;!lf, I power .can 

. 
be employed ; in a small v,essel the motor 

roUiug e.t tbe ·15ame time, but no deflection· could be I can be operated by storfld force. It takes one minute 
produced. " This force is at its maximum at the mo- to charge the 8 ft. torpedo with 375,000 foot pounds 
ment of launching, when a torpedo is subjected to the I of energy, using a motor of 12 horse power, and 
strongest deflecting i nfluences, and may be explained five minutes for the same transmission of force with a 
as follows to those who are not familiar with the prin- motor of two horse power_ After attaining 10,000 
ciples of the gyroscope : Viewed from the right hand revolutions per minute, and detaching the motor, the 
side of the torpedo, the wheel revolves, as shown by flywheel of the 8 ft. torpedo, geared to its shafts and 
arrows, a, b-Figs. 3 and 4. A force acting on the propellers, continues to revolve for one hour in the 
point of the torpedo, tending to deflect it to the left, air. 
would act on the flywheel as a force at A and B tend- As the energy in the flywheel increases as the square 
in g to !llue the latter ; but the force at A acting on the of the revolutions, while the resistance to propulsion 
particles moving in the direction,  a, would have a varies as the square of the velocity, the speed of the 
resultant in the direction , A', and the force at. B acting torpedo should increase in direct proport.ion to the 
on the particles moving in the direction, b, would have number of revolutions made. It is found that the in­
a resultan.t, BI ; hence the torpedo can only roll t.o left crease is in somewhat greater proportion with the 
instead of being deflected. The vertical rudders there- higher speerls-speeds above 18  knots bein g  more easily  
upon acting to  turn the tail of the torpedo to the left attainable in wholly submergerl bodies. With the 
and its point to the right produce a resultant, C, until wheel spun to 6,400 revolutions-an energy of 150,470 
the wheel-and torpedo-are rolled back to their foot pounds-the mean speed of the 8 foot torpedo is 
normal vertical position, and without deflection from 18 knots for the first 200 yards · of a total range of 500 
the torpedo's course. '1'he � mount of the roll depends yards. With 8,400 revolutions the mean speed is 24 
upon the relation of the deflecting force to the energy knots for the first 200 yards of a total range of 800 
of the wheel. In the 8 ft. torpedo the radius of gyra- yards-an increase of one-thirrl speed with less than 
tion of the flywheel is 5 '4 in. ; therefore, at 10,000 revo- one-third added revolutions. This wheel is now run 
lutions per minute, the average speed of the particles at 10,000 revolutions, and t wo-fifths of the entire en­
is 470 ft. per second, and the energy is 167 foot tons. If ergy are expended in giving relatively higher speeds 
the torpedo be discharged, point first, into a wave from before the revolutions are reducerl to 8,400, when, as 
tbe broadside of a vessel moving at high speed, the noted, the mean speed becomes 24 knots for tke fol­
rleflecting force will operate to roll the torpedo, and lowing 200 yards ; and three-fifths of the energy ex­
lIolso move it in the yielding medi um, parallel to itself, pended before the revolutions are reduced to 6,400. 
until SUbmerged. If the speed of the ves!lel in  this The twin screws of the 8 foot torpedoes are 5% inches 
case be 30 knots, the side velocity of the torpedo will diameter, 7� inches pitch, and are geared down--3 to 5 

WEAVER'S FLY NET. 

-to the flywheels by bevels, making 6,000 turns per 
minute when the flywheel makes 10,000. The speed is 
greatest at the start, and gradually decreases during 
the run of a thousand yards. It was at first intended 
to equalize the speed, and an attachment was designed 
to give a uniform thrust o f  the propellers for 600 yards. 
It is, however, found preferable to develop a very high 
speed for 300 yards, and a high average for a greater 
distance, retaining the long range. The mean speed 
for each 100 yard!l is easily determinable, and will be 
marked upon a sight. Furthermore, for bow fire, the 
initial speed is now so great that the danger experi­
enced in fast vessels of overrunning their own torpe­
does would be avoided.-The Engineer. 

- '  . . ..  
AN IMPROVED FLY lfET. 

A fly net in which the transverse straps are lliore se­
curely held than by the ordinary fastenings, the net 
being more solid and durable, and adapted to lie snugly 
upon the horse, is illustrated herewith, and has been 
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patented by Messrs. Vinton A. and Frank S. Weaver, 
of Moundsville, West Va. The lomdtndinal straps or 
bars of the net are made with perforations, either 
round or oblong, to receive through them the engaging 
ends of the transverse straps or lashes, arranged i n  
pairs. The two transverse strapR o f  each pair have their 
ends continued sufficiently beyond the edge of  the lon­
gi tudinal strap to allow of their projecting end portions 
being secured each to the body of the other by wire 
clips or other suitable fastenings. Each strap is th us 
secured by two cli ps or fastenings instead of one, there­
by giving the straps a more solid hold, although no in-

creased n umber of clips is used. 
. 1  . . .. 

AN IMPROVED CLOTHES DRIER. 

A device for supporting lines for drying 
clothes, whereby the lines may be readily 
raised or lowered as desired, and which will 
afford a large amount of rlrying room in a 
small space, is illustrated herewith, and has 
been patented by Mr. George Cox, of No. 1 23 
South Sixth Street, Reading, Pa. The posts 
are preferably arranged three in a row, the 
two outer ones inclined away from the cen­
tral vertical one, and all arranged adjacent 
to suitable walks. The posts are provided 
in one face with a guideway, as shown in 
!Section in Fig. 2, in which sliding bars are 
adapted to move u p  and down, the bars 
having pegs projecting through the slots to 
which the lines are secured. The pegs are of 
differen� lengths, so that the clot?es on thT upper hnes may fall clear of those below. 
In hanging clothes, the sliding bars are all 
lowered, the bars bei ng raised as the top 
lines are filled, and when all are hung the 
lines will be held straight, as shown in the 
dotted lines, the bars being held in their 

uppermost position by a pin inserted under them i n  
each post. The i ncline o f  the end posts is such that 
the end of each l ine i s  raised practically in a line tan­
gent to the arc of a circle 'struck from the center of its 
peg in the vertical bar, so that the line is kept nearly 
taut in any position, except when the vertical bar is  
down. . . . , .. 

AN IMPROVED BRIDLE FOR BROOMS OR BRUSHES. 

A simple and cheap bridle for effectually retaining 
a broom head in its proper place between the rows of 
broom corn is il-
lustrated h e r  e -
with, a n d  h a s  3 
been patented by 
Mr. R o b  e r t E. 2 
Copson, of Oma­
ha, Neb. It con­
sists of a single 
piece of wire bent 
to form a loop, 
and with an up­
wardl y  projecting 
a r m  having an 
eye, the illustra­
tion showing the 
b r i d l e  o p e n ,  
c l o s  e d ,  and as 
applied t o t h e 
broom. In t h e  
eye is inserted a 
wire nail which i s  
dri ven i n  t o  the 
inner end of the COPSON'S BROOM OR BRUSH 

h a n  d I e . It i s BRIDLE, 
claimed that only 
one row of stitching will be needed when this  brid le  i s  
used, that the  broom corn can be worn down to  the 
bridle, and that the broom will not get loose on the 
handle. 

The Il u ek J eberry and Blueberry. 

They are the only ones of the popular berries, says a 
contemporary, that have not been im proved by culth'a­
tion. Middle-aged men can recall the time when the 
strawberry and blackberry were rather poor, cOlll mon­
place fruit, but they have been cultivated , grown frOID 
seed, and the result is the toothsome berries which now 
adorn our tables. But the huckleberry we eat now is 
the same which tickled the palates of our grea t-grand­
fathers. Word has gone forth to improve this berry, 
to grow it  in gardens from seed , and select the variety 
which gives the best result. It is not generally known, 
but nearl y all our edible plants and fruits were origi­
nally weeds, or of so inferior kind as to be scarcely fit 
for human uses. But for countless generations man 
has been improving his environment, but more espe­
cially the grains and fruit upon which he now lives. 
The human palate itself must have been greatly im· 
proved in sensibility, owing to the difference between 
what fruits and vegetables were and what they are. 
There are those who think that this process is to go on, 
and that other weeds will be turned into useful plants, 
and that by scientific methods the quantity of food will 
be at length so great that no human being will ever 
die of starvation. 
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THE GREAT CHIMNEY AT THE CLARK THREAD elevator. As the work progressed these and other fix-

WORKS, KEARliEY, N. 1., HEIGHT 885 FEET. tures of the elevator were carried up until finally the 
We i l lustrate in t.his issue the great chimney recently crane, calTying the main sheave, was above the coping 

erected at Kearney, near Newark, N. J. , by the Clark I nearly 340 feet from the earth. Interior scaffolds were 
Thread Co. It possesses the d istinction of being the tall- built every few feet as the work progressed ; two beams, 
est chimney in America, and the fourth tallest in the 3 X 8 inches, being built into the walls to carry each 
world. It is 1 .he highest chimney ever built for boiler one. 
furnaces. Th!' others that s urpass it in altitude were The greater part of the main shaft and lining was 
erected for carrying off the proaucts of chemical pro- executed by eight bricklayers and five helpers. Their 
cesses and for distributing the noxious gases produced. material was supplied from below by seven laborers on 

The chimney stands in a quadrangle surl'Ounded by the ground. A system of bell and flag signals was ar­
the mi l l  buildings of the new thread works and by ranged, so that no con fusion could exist, and the men 
the engine houses and present factory. It presents a below could tell at once what material to send up in 
most graceful appearance, and for the traveler pass- the elevator. 
ing thl'Ough Newark, it forms an impressive feature of Two operations were needed to keep the chimney 
the scene. The ground on which it stands is on the true. The circle had constantly to be verified or 
eastern bank of the Passaic Ri ver, a rather low, fiat trained. By accurate plumbing a series of center 
area, so that the chimney bears somewhat the same re- points were carried u p, one being established at every 
lation to Newark that the Washington monument does forty feet of height. From the line of those represent· 
to Washington. 'fhe latter structure is the only one ing the axis of the shaft the training was done. The 
in Amflrica that can d warf it. other operation was the p l umbing. The batter or slope 

The shaft is circular and rises with a perfectly uni- being a constant, a mason's plumb rule was planed off 
form ba.tter from the bottom to the neck below the to give the true slope, and the sides were constantly 
cap. Its db-meter at the base is 28 feet 6 inches, and at tried with this. Both these operations were in charge 
the neck is 14 feet. This gives a batter of 7 feet 3 ' of one man, who constantly was training or plumbing. 
inches, or 2 '85 inches for every ten feet. Its total By many hours of practice he acquired the art so per­
height is 335 feet. Its internal diameter is 11 feet, giv- fectly that he never looked to the ground, his eye 
ing one circular flue. At the summit it expands i nto a not ranging below the end of his rule. 
well proportioned capital surmounted by a cast iron EVentually the chimney was plumbed from a height 
coping. The latter weighs six tons, and is composed of of 300 feet, a forty-foot plumb bob being used. The 
t.h irty-t wo sect.ions. They are bolted together bv in- deviation from the vertical was practically impel-cep--
M\"! flanges; so as to present a smooth exterior.

' 
tible. 

. 

The foundation is in concrete. The ground was ex- The foundation, base, and 18 feet of the shaft were 
cavated until a layer of firm gravel was reached, one built in Decem ber. 1887. The work was then closed i n  
foot below the water. Upon this the concrete was de- for the winter. Operations were resumed i n  April, 
posited. It was composed of crushed limestone 6 1 888, and continued when the weather permitted. The 
parts, sand 3 parts, and German Portland cement 1 brick work was completed in September. Altogether 
part. It is 40 feet square and 5 feet deep, forming a 150 dayt! of 9 hours each had been devoted to the con­
block of 8,000 cubic feet volume, and weighing about struction-a remarkably short period for so great a 
one mil l ion pounds. work. 

On this the base was I;tarted, composed, l ike the The total weight of the chimney is put at 5,000 tons, 
shaft proper. of brick laid in cement mortar. For this divided as follows : 
portion, up to fou r  feet above the ground, a mixture of Brickwork. . . .  . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  9,051,899 lb. 

1%, parts sand to 1 part Gerrnan Portland cement was Concrete . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . 1,000,000 H 

used for the Illortar. The shaft up to a height of 160 feet Ironwork - . . . . . . • . . . . . . . . .  , . . . . .. . . . . .  . . . . .  . . .  . . . . •  4O,000 '� 

is laid with the following mixture : Sand 6 parts, lime Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10,091,899 lb. 
2 parts, and cement 1 part. The sand and lime were I . .  . . 

made into mortar and had stood threa m onths before . 
The bearmg surface IS 1,600 square feet, glVlllg

. 
about 

use. This method of treatment is considered to im- 2 8  grosR tons per square foot, or more exactly 6,312 lb. 

prove the qual i ty of mortar. Just before use the ce- ! The total number. of bricks in the stack. is 1,697, 231 ; 

ment was added. From this point up the proportion of 201,?00 were used III the base and foundatlOn, and 66, -

cement was increased until, at the top, the proportions 277 III the caps. . . . 

became : Sand 3 parts, lime 1 part, and cement 1 No means are prOVIded for ascendmg the chImney 

part. after the elevator is removed. Should it become neces-

T wo qualities of brick were used. The outer por- sary to do so, a balloon, with a line, can be s�nt u p  

tions were of the first qual ity North River, and the through the central flu� and al�ow�d to lo�e Its gas 

backing up was of good quality New Jersey hrick. and desc�nd on th� outSIde. ?,hls �In prOVide means 

Evel'y twenty feet in vertical measurement an iron for drawlllg up a hne of suffiCient SIze to enable a man 

ring, 4 in. wide and % to % inch thick, placed edge- to ascend the shaft. 

wise, was b uilt into the walls, about 8 inches from the We append some dimensions of the three chimneys 

outer ci rcle. that exceed this one in height : 

As it starts from the base the chimney is double. Townsend's Chimney, Glasgow, Scotland. 
Height from ground to coping . . .  . . . .  . .  . . . . .  454 feet. 
Outside diameter, at ground . . . . . . . . . . . . . . . .. 32 .. 

H , �  H top . . . . . . . . . . . . . . . . . . . . .. 13 ,. 
Tbickness of wall at base . . . . . . . .  . . .  . . . . . . . . .  5 .. 
Cost . . . . . . . . .  . . . . . . . .  . . . .  . . . .  . . . .  . . .  . .  . . . .  £8,000. 

4 inches. 
7 .. 

Tennant & Co. 's Chimney. Glasgow, Scotland. 

Height from grouud to r.oping . . . . . . . . . . . . . . . . . 435 feet 6 inche •. 
Outside diameter, at ground . . . . . . . . . . . . . . . . .  40 . .  

, .  U u top . . . . . . . . . . . . . .  . . . . . . . 1 3  u 6 H 

Dobson & Barlow's Chimney, Bolton, England. 

The outer wall is 5 feet 2 inches in thickness, and in­
side of this is a second wall 20 inches thick and spaced 
off about 20 inches from main wall, and, of course, con­
centric with it. From the interior surface of the main 
wall eight buttresses are carried, nearly touching this 
inner or main flue wal l,  in ol'der to keep it in line should 
i t  sag. The interior wall ,  starting with the thickness ' 
described, is gradual ly red uced unti l  a height of about 
ninety feet is reached, when it is d i minished to 8 inches. 
At 165 feet it ceases, and the rest of the ch imney is 
without lining ; no fire bricks are used in the lining. 

A th h ·  . t h '  t I fi I d 
Height from grouud to coping . . . . . . . . . . . . . . .  367 feet 6 inches. 

s e c Hnney receIves wo orlzon a ues p ace Octagonal in section. 
diametrical l y  opposite to each other, a 12 inch deflect- OutSide diameter, at base . . . . . . . . . . . . . . . . . . .  33 " 
ing wall is built across the vertical shaft, starting from " top . . . . . . . . . . . . . . . . . . . .. 13 . .  

the base and rising 16 feet. The plane of this wall is Cost . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . .. .  £3,000. 

10 . .  
2 " 

perpendicular to the axi s  of the flues. Over three years were devoted to the building of the 
The two flues j ust alluded to are arched tunnels 7 Townsend chimney. Tennant & Co. 's ·was bui lt in one 

feet wide and 8 feet high. An arched opening is year. 
formed for their  entrance into the chimney, and a The Clark chimney was erected by the com pany, 
space of two inches is provided between the outside I under the superintendence of their foreman, Mr. Cun­
of the flue and the main structure. The wal l s  of the ningham. It cost $30,000. From the point of view of 
horizontal flue as they enter the stack are 16 inches ar<:lhitectural beauty, as well as perfection of structural 
in thickness. features, too m uch credit cannot be awarded to all 

In these flues it is proposed to place feed water heaters concerned in its erection. It is of interest to note that 
for the boilers. About one thousand pipes will be in- no workman was inj ured in any way during the pro­
cluded.in them. It is believed that much more of the gress of the work. A good idea of the general view 
was-te heat can thus be economized than is usual, as, of the surrounding country as seen from the top of 
owing to the great height of the chi mney, a com para- the chimney may be had from the engraving at the 
tively slight  heat in  the products of combustion will right of the page. This represents the appearance of the 
generate ample d raught. The advantage, in an engi- chimney when the sketch was made, about two weeks 
neering sense, of so large a chimney will be derived ago, and it will be noticed that the iron hood shown in 
from this factor of economy. other views of the completed chimney had not yet 

T wenty-one boilers of 200 H. P. each will depend been mounted in position. The chimney at this point 
upon the great chimney. is 20 feet in d iameter, and the platform is so roomy 

The geBeral methods of construction adopted were that. in spite of the enormous height. an inexperienced 
characterized by simplicity as wel l as by efficiency. A visitor even is likely to experience no sense of gid diness, 
steam elevator, with a platform 3 feet 6 inches by 3 feet. save, perhaps, from the slight swaying motion that 
was arranged to run up and down inside the shaft. It is noticeable when the wind is blowing. The builders 
had 3.000 lb. capacity, but never had to raise more have allowed for about six inches of sway, which is 
than 800 lb .  Two uprights, 4 X 6 inches, were braced about the amount of motion anticipatea during a vio­
against the inside walls and li4ilrved as "uidQII to th4il 14ilnt blQw. 
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Dancers oC tbe Emery Wbeel. 

To the Editor of the Scientific A m erican : 
Noting the paragraph in your issue of September 15 

regarding " Dangers of the Emery Wheel," we think 
you might do good service to your large circle of read­
ers, many of whom doubtless use emery wheels, by cal l­
ing 'attention to the facts of this case (or a supposed 
similar one), showing the dangers resulting from igno­
rance and recklessness. In this  case, youug Dunwald.  
who seems to have been more than usual ly  intel l igent, 
was trusted to buy his emery wheel, selecting the size 
he chose for the machine, put on one much too 
heavy, and running at a speed which subjected the 
wheel to a strain of more than twice that of the speed 
at which it was marked by the manufacturer as proper 
to be run, evidently not understanding that the •. cen·· 
trifugal strain increases as the square of the velocity. " 
For this ig-norance he has paid a severe penalty. 

In an experience of some twenty years in the emery 
wheel business we have seen a great many instances of 
this kind ; in fact, have never found but one or two in­
stances of broken wheels that coul d  not be traced di­
rectly to carelessness or misuse. Other causes besides 
too high speed are as follows : Forcing wheels on the 
arbor ; too small flanges, which should be at least one­
th ird of diameter of wheel ; one flange smal ler than the 
other, the large one being concave ; neg' ecting to put 
3ill elastic washer between flanges ; screW1ng u p  �IJ"Cl! 
too tight, thereby straining the wheel ; al lowing emery 
wheel to get out of true ; the arbor running loosp in  the 
bflarings ; letting work get caught between the wheel 
and rest, etc. 

The matter of speed is the most serious one, and w e  
have befln amazed a t  t h e  reckless use i n  t.his respect. 
We often find parties running wheels at even dou ble  
regular speed or four times regular strain. Our ou ly  
wonder is that so  few accidents happen. We would 
say that we think nearly all  manufacturers test t heir 
wheels at least three times regular strain,  and there­
fore cOlJsider t hemselves free from blame, and assume 
that the user is responsible for breaking. H. P. H. 

Waltham, Mass . •  Sept. 15, 1888. 

AN IMPROVED AUGER. 

The auger ill ustrated herewith, which has been pa­
tented by Mr. Harry W. Richards, of Eden, Fla., has 

lateral cutters at the u pper end of the spiral, 
and integral therewith, in the Bame vertical 
plane with the outer edge of the spiral. 
\Vhen a hole has been bored, the turning of 
the au ger is continued, the cutters keeping 
clear of  the hole  u ntil they come to the 
rough edge at the bottom of the hole, where 
a single turn causes the cutters to clean 
the rough edge: 

Old W ooden Water Pipes. 
At a recent meeting of the Newcastle So­

ciety of Antiquaries, one of the mem bers 
presented some pieces of wood en pipes that 
were recently discovercd in the S ide, whi le 
some new telephone lines were lJehlg  laid_ 
They were made of elm, and il l ustrated t wo 
methods of joining pipes. There was, in  
one  method, a butt joint, which wa� made 
water tight by an iron ferrule. There was 
also the spigot and faucet princi ple, a 

pointed end fitting into a cup-shaped socket, fastened 
with a pin. It was mentioned at the meeting that in 
1698 an act was obtained to supply the town with 
water, and four-inch pipes were put down from the 
Town Moor and across to Gateshead. It was believed 
by some that these were part of the water pipes used. 

.. . . . .. 
A. Rail road Racing Dog. 

James Griffin, of Dan bury, Conn. ,  has a small terrier 
dog that is surprising the people of his town by his 
abil ities as a runner. Every evening d u ring tbe SUIll­
mer, when the 6 :45 train from the West blew its whistle 
a few rods from the Main Street crossing, the dog would 
bound out of the house near by and take the track 
ahead of the train for the station, half a mile away. 
The train crosses Main Street at the rate of fifteen mi les 
an hour, and between the crossi ng an d the station is a 
treRtle about 300 feet long. O ver this the dog flies, 
always keeping j ust so far ahead of the train,  slacken­
ing his speed as the air brakes are applied, and cOlll ing 
into the station at the same distance ahead of the train 
as he took when he started the race. Once or twice 
the engineer has put on steam to try and overtake the 
dog, but he has not yet succeeded in doing it .  The dog 
never looks back, never barks, and never pays any at­
tention to the calls of his master. When he reaches 
the station he looks up at the engineer, gi ves two or 
three short yelps, and quietly 'trots hOlUe up the track. 
This performance is repeated with unfailing regulari ty, 
and if an effort h� made to keep him in the house at 
train time, he raises an unettrthly yelping. It is the 
custom now for crowds to gather to see the exhibition 
l'&oilli.-N. 1': Sun. 
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M:OUGIN'S " FORT OF THE FUTURE." 

In the domain of the art of war a new fact hlU!! re­
cently become known, which is of a nature to carry 
with it consequences of great i m portance-a new fact, 
we say, but not an unlooked-for one. 
was long regarded as insolu-
ble has final ly been solved. 
Artil lery, the p r o  g r e s  s of 
w h i c h is continuous, has 
found a method of fi r'ing, 
without danger of premature 
explosion, hollow projectiles 
charged with breaking- explo­
sive substances. It must be 
admitted that this discovery 
is of a nature to modify the 
art of war profoundly. A re­
volution is annonnced, which, 
considered from the stand­
poi nt of the extent of the re­
sults, may be compared to 
that which occurred on the 
occasion of the invention of 
gunpowder. The firing of a 
melinite or gun-cotton shell 
is cal>able of producing sin­
gularly powerful effects, the 
veri fication of which has al­
ready u pset the principles of 
the art of constructing per­
manent fortifiCjt.t.ion'L 

A proillem which 

Jcitutifi c �mtri cau. 
!!trlLnge I!Itructures that have been di!!covered in 
France, Germany, and Scot land, and that hlLve re­
ceived the name of vitrified forts. These inclosures, 
situated upon ancient formations, crystalline or 
otherwise, are formed of various materials, granite, 

Instructed by the first ex­
periments to which he h as 
recently been led, the mili­
tary engineer is unable to 
disguise the fact that. with­
out the concomitance of great 
expense, it is  no longer pos- Fig. 2.-PLAN OF THE FRONT OF THE FORT. 
sible for h i m  to construct 
walls p.apable of resisting the power of these new 
methods of attack. At the same time, he has found 
h i mself constrained and forced to su ppress within his 
works those military structures hitherto called bomb­
proof, because they consisted of a series of connnected 
vaults, general ly of 1 9 feet span, and 3 feet thickness at 
the key, and covered with a mltss of earth from 9 to 13 
feet in depth. Such structures, by the force of things, 
have become singularly vulnerable and easi ly destructi­
ble even. The military engineer can therefore no 
longer derive any material advantage from the ma­
sonry that has hitherto been th e  principal element of 
hIs structures ; but, can he still count upon the proper­
ties of llIasses of earth properly arranged ? No ; earth­
works cannot withstand the fire of projectiles filled 
with a breaking charge. Under the action of the burst­
ing of the shell, the earth shoots up into the air, dis­
perses in powder, and finally disappears. And, more 
than this, acting after the llIanner of a tam ping, the 
mass of earth converts the projectiles that have entered 
it into dry torpedoes, and hence it is more inj urious 
than useful. As the engineer can bring into play nei­
ther earth nor masonry, what resource remains to h i m ? 

It has been many times observed that progress 
makes its way in a quasi-circular path. The human 
m i nd, in pursuing the end that is assigned to it, merely 
describes cycles al ways rassing th rough the same 
poiuts. An idea is suggetited to it, it grasps it, then 
repudiates,  and then again returns to it, so that, in the 
course of ages, extreme ci vili-
�ation often nearly touches 
extreme barbarism. Fortifi­
cation offers us a striking ex­
ample of this mode of evolu­
tion in a circle. 

In the t imes of the great 
historic al lu du mB, q uaternary 
man, as we know, d welt  in 
caves. SOIll e  of these places 
of refuge could contai n two 
or th ree hundred persons ; 
but, although the interior was 
roomy, the entrance was nar­
row. In time of peace, this 
exit was closed by means of a 
curtai n made of reindeer's 
skin, while in  time of war a 
number of rocks, properly' 
piled. performed the func­
tions of a defensive door, and 
the joints formed embrasures 
th rough which the inclosed 
people shot out. their projec­
ti les. The quaternary cav­
ern WitS t.herefore nothing else 
than a fortress. 

Well ,  in our own day, in 
the last years of the nine­
teenth century, we are about 
to see the military engineer 
return to the idea of the de-

gneiss, fluartzite, basalt, etc. , fused together by means 
of fire. 

Well, in our day, the military engineer recommends, 

Fig. l.-BIRD'S 'EYE VIEW OF THE' PLAN OF THE' 
SUBTERRANEAN FORT. 

not the vitrified rockwork, which he knows not how to 
make, but beton, which is analogous to it. 

In hi�toric t i llle!', during the long period. styled an· 
tiquity, fortified inclosures had a profile of considera... 

Fig. a.-PLAN OF THE FOUNDATIONS. 

[OCTOBER 20, 1 888. 
ble dimension!!. The obstacle consisted of a wall 
which was no less than from 60 to 95 feet in thickness. 
The scarps of Nineveh, for example, and those of 
Babylon, were more than 85 feet. Why did ancient 
engineers adopt such dimensions, which now appear 

to us so huge ? Because it 
was necessary to oppose a 
great resistance to the action 
of demolishing apparatus, es­
pecially to that of the batter­
ing ram. 

Well, in our day, the mili­
tary engineer who is em bar­
rassed by the firing of shells 
containing a breaking charge 
would have to have recourse 
to such thicknesses. If he 
does not decide to do 80, one 
of the reasons is  that the mar­
vels of modern industry per­
mit h im to substitute for ma­
sonry masses of metal having 
the same resistance with less 
thickness. 

Then it has been found that 
beton and a metallic cuirass 
alone resist the action of Ehells 
containing a breaking charge 
-such as melinite or gun-cot­
ton. H ence it fol lows that 
these two elements of con­
struction should be able � 
suffice the engineer. 'l'llat 
bei ng the case, it is evident 
that the forts that it is neces­
sary to construct can not any 
more resemble those that now 
constitute the defenses of our 
frontiers than the latter re­

semble the strong castles of the middle ages. 
The neo-modern fort, conforl.:rable to the type de­

vised by Commander Mougin (attache to the General 
Direction of the Forges of St. Challlond), the const ruc­
tion of which upon a certain position selected near our 
frontier has been ordered by a ministerial decision of 
July 23, 1887, has a singularl y  original character. 

Let one imagine to himself a bulging of the earth ,  re­
calling on a large scale one of those hillocks produced 
by the subterra.nean work of the mole. We have not 
here, however, a mass of earth, hut rather a block of 
beton. This artificial rock, measuring fifty yards in 
length by from thirty to forty in wid th, rises from 11;' 
dozen yards beneath the natural ground. Its maximum 
projection above the earth does not exceed three or 
four yards. Externally, then, it exhibits the a�pect of 
an elli p!'oidal calotte gently sloping to the earth and 
nearly invisible to the eye of an observer, provided that 
it has for a base the bottom of a depression in the 
ground (Fig. 1). 

At the center of this rock rise, flush with the surface, 
three armor-clad turrets establ ished en coin-one and 
two-each arllled with two guns of large caliber ; at the 
circum ference, four small disappearing turrets, each 
armed with rapid-firing guns ; and at three other pro­
perly selected points, armor·clad observatories. Of 
these latter, one permits of watching the ground of at­
tack, and the two others are designed for projecting 
fascicles of electric light at night, and thus i l luminat-

ing the dangerous points of 
the territory. Each of these 
t u r r e t  s and observatories 
closes a cylindrical wel l hav­
ing cuirassed sides, and de­
bouching at the base in a 
system of subterranean a part­
ments (Fig. 2). These latter 
are arranged in part as store­
rooms for provisions and 
ammunition aud i n  part as 
machinery rooms. The un(ler­
g r 0 u n d machinery depart­
ment incl udes a p o w e r f u l  
steam engine, with cistern 
and duplicate boiler, a bat­
tery of ventilators for renew­
ing the air, accUlll ulators w ith 
pum ps, and hydraulic motors 
for raising, lowering, and re­
volving the turrets and ele­
vating the ammunition. etc. , 
and, finally, dynamos and 
electric accumulators ior in­
ternal ligh ting and project­
ing light externally (Fig. 3). 

How is this cave -entered ? 
Communication with the ex­
terior is had throu/rh a tun­
nel, whose top is eight or ten 
yards beneath the natural 
level of the earth. This gal­

fensive cavern. In the ntun­
bel' of prehistoric forti fica­
tl6lns, Hienca admits those 

A. Infirmary. :8. Quarters of lieutenant commander and surgeon. C. Projectile mal(azine. D. Room for charging projectiles. 
lery, the length of which 
necessarily varies with local 
conditions, b r a  n c h e s and 

E. Cartridge factory. F. Powd�r magazinA. G. Generators and kitchen. H. Coal room. I. Ollice of the commander and 
telegrapher. J. }tOOD) tor spare �tore.. K. Officu 0' aCCQuntant. L. Provle\on. room. lIl. ACf:WJlulator. 
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runs, on the one hand, to the apartments above men­
tioned, and on the other to the bottom of a cuirassed 
well. A winding metallic stairway runs along the 
sides of this well, but is  not attached thereto. This 
well, with sufficient .opening to allow of the passage of 
duplicate materhl, forms an integral part of an iron 
plate framework, capped by a horizontal plate 8 inches 
in thickness. This plate, which normally closes the 
mouth of the well, is protected by the cross fire of the 
two disappearing turrets. 

If it is desired to give access to the fort, it is only 
n ecessary to cause a hydraulic piston to act through a 
simple  m aneuver of a cock, and thu s  raise the internal 
framework, the s taircase, and the plate 6% feet. All 
forwarding of material and every relief of the garrison 
is signaled by telegraph or telephone. The doorkeeper 
does not maneuver the hydrau l ic elevator until he has 
heard the password and the disappearing turret on 
guard has recognized the comers. Moreover, there are 
arranged along the tunnel a number of obstructions 
analogous t.o those that the engi neers of the middle 
ages used to multiply in the galleries giving access to 
their fortified castles. Finally, the entrance to the 
catacombs is itself provided with a door, defended by 
two mitrailleuses. 

The garrison is  reduced to thirty or forty m ech­
anicians and specialists havi ng i n  charge 
the manipulation of all the machinery 
above noted. The situation of this per­
sonnel is not wi thout analogy w ith that 
of the mechanicians and stokers of armor­
clad shi ps, who also are only ahle Ito 
nt�athe through the artificial ventilation 
provided. These Illen, however, can be 
very frequently relieved. 

Cow tilander Mougin's fort, as just de­
scri bed, with its three large two-gu n cui­
rassed turrets, its four slllal l turrets with 
two rapid-firing �uns, its three obstruc­
tions, and all its internal machinery, will 
not exceed in cost the net SUIll of $500,000_ 
This  is relati vely cheap. 

Upon the whole, the conception of the 
fort of t h e  future presented itself long 
ago to the mind of professionals in the 
form of a relati vely invulnerahle armor­
clad ship ru n agrou nd on the position 
com manding the defile or rail way to be 
defendpd. Commander Mou�i n has cer­
tainly done a useful service in showing 
how such a conception can be carried out. 

His solution of the problem -offers the 
advantage that, with equal live power, 
that is power i n  artil lery, it permits of 
red uci l lg, in the ratio of ten to one, the 
effecti ve pel'sonnel necessary to perform 
the sen' ice. All ou r generals deplore the 
fact that., in the present system, the con­
stitution of the regular gar.·isons absorbs, 
at the hour of mobi lization, �everal hun­
dred men, who might keep in the field, 
and the presence of  whom on the field of 
batt le  would be of a nature to lead to 
decisi ve results. In this new system, the 
absence of a few m echanicians and assist­
ant.s, taken from the ranks, will not per­
ceptibly red uce the terri torial regi ments 
that. are called upon · to furnish them.­
La Nature. 

• • • • • 
The Gas Meter Specter. 

J tieufifit jmerielu. 
that. Probably they would b e  awful glad t o  get rid of 
it after that. 

.. . . . .  
A PREHISTORIC BEAR. 

Large q uantities of the bones of various animals, 
such as the lion, hyena, bear, and prehistoric dog, have 
b.een found frOID tilDe to tillle in caves in various parts 
of the world. It is probable that, as far as Europe is 
concerned, these caverns were more abundantly filled 
a few centuries ago than at present. In the prescien­
tific era of medicine, a brisk traffic took place in these 
prehistoric bone deposits, as in the analogous case of 
Egyptian mummies. A physician of Gratz, Styria, 
writing in the year 1695, descri bes how he received 
many hundreds of bones and teeth, as well as four 
dragons' heads, and that, with these potent im ple­
ments, he achieved numerous noteworthy cures. It 
has since been ascertained that these skulls and bones 
belonged to bears. The receptacle where they were 
found is still called " Dragons' Cave." 

Our i l lustration represents the skeleton of a prehistoric 
bear ( Ursus spelceus), as well as a second gigantic skull, 
which were found about four years ago in  the Peggau 
Cave, near Gratz, Styria. The entrance to the cave is 
in a perpendicular rock face, some h undreds of yards in 
height, and the animal remains were covered with a 

F. H. Carruth, on the joys of what he  A PREHISTORIC BEAR. 
terms suburban l i fe, is not cOQfined to 
an y locality, but his well told experience with the gas stalactite deposit from five to ten inches thick, which 
man ill ustrates the bel ief many gas users cherish : had effectually preserved them from decay. Under the 

E very other day a man comes from the gas works, stalactite was a conglomprate seyeral yards in thick­
and after we let him in he goes down to the foot of the ness, composed of calcareous spar, quartz, and lime­
basement stai rs and holds a secret conference with the stone. Several days were occupied in chiseling the 
meter. He opens a little door in it  and takes a poker bones out of this solid mass. A hole was made in the 
and stirs it n p inside. Sometimes during the executive hinder part of the lower skull represented in our iIlus­
session we overhear him sort of growling away to him- tra.tion, for the purpose of examining the interior. Its 
self, and complaining about the way the meter acts. blunt and colossal shape differs considerably from the 
He wi l l  explain to it th at it isn't doing as well as modern type, and indicates that this bear belongetl to 
Brown's, and t.hat Robi nson's is  ' way ahead of it. Then a very early period. The skull of an ordinary cat is  
he  will  punch it again with the poker, and we can hear given u nderneath in  order to show the comparative 
the wheels buzzing around in it. He says m eters are size. The skull of the bear if' wonderfully well pre­
like other fol ks, l iable to shirk and to 'tend to business. served, the teeth are tirm, and the bones bright yellow. 
Then he will hit it another whack, and ask it pointedly To look at they might have been under the earth some 
if it wants to bankrupt the company. When he gets it dozen years, instead of at least twenty or t wenty-five 
runniug with a low, steady hum, he will shut the door thousand. This skull is  about twenty inches long and 
and take down some figures in a blank book, and as he twelve iQches high.  The tusk" are about four inches 
comes up the stairs we wi l l  hear him saying : " Three long. The skul l  of the skeleton is rather longer, but 
and four and one are eleven and fi va is eighteen, and not quite so high. The entire skeleton i s  over nine feet 
seven is twenty-nine, and six is forty-one, and four to high. The living animal was probably over ten feet. ­
carry is fifty." Then he w ill go around and lookat our The (11 aphic. 
burners and dig a way at them with a screwdriver and an 4 • • • •  
old jackknife, and wi l l  try to sell us some new jet tips THE amount in the U. S. Treasury to the credit of 
which look like old fashioned open top thimbles. He the Patent Office fund is $3,500,000, a sum ample, one 
said one day that the superintendent to!d him that the would think, to enable the Patent Office to employ a 
company wasn't making nothing. I asked him how the sufficient force to keep the work of the office so well up 
stock was selling, and he said that he u n derstood there I that but little delay should occur i n  disposing of every 
wasn't any on the market just at present. He thought application for a patent, but unfortunately some of 
it had been withdrawn to be watered or something like the classes are very much in arrear with their work. 

247 
The Efrects Produced by Earth quakes upon the 

LoW"er Anima". 
In the last issu£' of the " Transactions of the Seismo­

logical Society of Japan, "  Professor Milne, the w£'ll­
known student of volcanic phenomena, discusses the 
effects of earthquakes on animals. The records of most 
great earthq uakes refer to the consternation of dogs, 
horses, cattle, and other domestic animals. Fish also 
are frequently affected. In the London earthquake of 
1749, roach and other fish in a canal showed evidpnt 
signs of confusion and fright ; and sometimes after 
an earthquake fish rise to the surface dead and 
dying. 

D lll'ing the Tokio earthquake of 1880, cats inside a 
house ran about trying- to escape, foxes barked, and 
horses tried to kick down the boards confining thelll to 
their stables. There can, therefore, be no doubt that 
animals know something u nusual and terrifying is 
taking place. More interesting than these are the 
observations showing that animals  are agitated just 
before an earthquake. Ponies have been known to 
prance about their stalls, pheasants to scream, and 
frogs to cease croaking suddenly a little time before a 
shock, as if aware of its coming. The Japanese say 
that moles show their agitation by burrowing. Geese, 
pigs, and dogs appear more sensitive in this respect 

than other animals. After the g.·eat 
Calabrian earthquake it is !laid that the 
neighing of a horse, the brayiug of an 
ass, or the cackle of a goose was sufficient 
to cause the inhabitants to fly from their 
IHMaeee in �xpo<9ta.ti.Q._ �- -' .Qh£. -. k  

Many birds are said to show their un­
easiness before an earthquake by hiding 
their heads under their wings and behav­
ing in an unusual man ner. At the t i l lle 
of the Calabrian shock, little fish like 
sand eels (eil'ricflh), which are usual ly  
buried in the sand, came to the top 
and were caught in  multi tudes. In South 
America certain quadrupeds, such as 
dogs, cats, and jerboas, are believed by 
the people to give warning of coming 
danger by their restlessness ; sometimes 
im mense flocks of sea birds fly inland 
before an earthquake, as if alarmed by 
the p-omillencement of some sub-oceanic 
disturbance. Before the shock of 1885 
in Chili,  all the dogs are said to have 
escaped from the city of Talcahuano. 

The explanation offered by Professor 
Milne of this apparent prescience is that 
some animals are sensitive to the slUall 
treIDors which precede nearly all earth­
quakes. He has himself fel t t.hem some 
seconds before the actual earthquake 
came. The alarm of intell igent animals  
would then be the result of  their own 
experience, which has taught them that 
slllall tremors are premonitory of move­
ments more alarming. Signs of alarm 
days before an earthquake are proba­
bly acciden tal ; but sOllletimes in vol ­
canic districts gases have emanated from 
the ground prior to earthquakes and 
have poisoned animals. In one case large 
numbers of fish were killed in this way 
in the Tiber, and at Follonica on the 
morning of April 6, 1874, " the streets 
and roads were covpred with dead rats 
and mice. In fact, it seemed as if it 
had rained rats. The only explanation 
of the phenomena was that these animals 

ha.d been destroyed by emanations of carbon dioxide. " 

. , . , . 
Pellcans F l ying South. 

Residents in the north part of the city WEre treated 
early on� morning recently to a rare and interesting 
spectacle in the fligh t  south of a large flock of pelicans. 
There were several hundred of the great birds, divided 
into two sections. They were quite low, and the pouch 
under the lower bill and throat of each could be pl&inly 
seen. The first section was over one hundred in num­
ber, flying slowly ill an allllost unbroken single line, 
and crossing the river to the Illinois side just above 
the upper ferry. The second d ivision came along im­
mediately after, but instead of at once m aking passage 
over the Mississippi, began circling, as though at a loss 
which way to proceed. This movement was continued 
fully ten minutes, when a leader suddpnly started in a 
bee line for the southeast, the rest trailing after and 
soon getting out of sight. 

It was said by persons familiar with the bird that it 
was the American white or rough billed pelican, weigh­
ing when full grown about 18 pounds. The bill is 14 
inches long, and the ponch is some 7 inches deep at the 
widest part. During the winter the species is fr.-und 
a10ng the Florida and Southern coast, but in the sum­
mer goes to the interior of the fur countries at the 
North, where it breeds. It was claimed the going to 
the Sout.h at this time presaged early cold weather. ­
St. Loui8 Globe-Democ1·at. 
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Sir John Lubbock on 'he Ca.'om. oC SavaCe 

Race •• 
The Saturday evening, or popular, lecture to the 

working classes given d uring the recent meeting of the 
British Association was delivered by Sir John Lub­
bock, who took for his subject the " Customs of Savage 
Races." 

This idea of oapture ill marriage occurs almost all to death ; and if we are shocked at the error which led 
over the world. Hence no doubt the custom of lifting to such fearful results, we may at least see much to 
the bride over the doorstep, which occurs, or did occur, admire in the firm faith with which they acted upon 
among the Romans, the Redskins of Canada, the their religious belief. 
Chinese, the Abyssinians, and other races, Hence - I .  I .. 
also perhaps our custom of the honeymoon, and hence, O u r  New Navy. 

After intimating that the primitive condition of man 
was one of savagery, and that the history of the 
h U llIan race on the whole had been one of progress, 
::l i r  John Lnbhock said : It seellls from the study of 

1 l1 Odern savages that we can gain a fairly correct idea 
of llIan as he existed in ancient times, and of the 
stages through wh ich our civilization has been evolved. 
At the same time the stndy is by no means easy, 
because many things which seem natural and obvious 
to a savage appear to us absurd and inconsequential. 
Moreover, if we often fi nd it far from easy to under­
stand savages, they naturally have much greater diffi­
culty in  understanding us. All over the world nations 
on first seeing white men have taken them for ghosts 
or spirits. Our weapons, tools, ani mals, in fact, all our 
belongings, are at first a source of great wonder_ An 
Austral ian tribe, for instance, when they first saw a 
wagon drawn by oxen, were much puzzled as to what 
the oxen could be. It afterward appeared that some 
thought they were spirits because they had spears on 
their heads, while others maintained that they were 
the wives of the white men, because they carried the 
burdeIls, which among Australians is the special d uty 
of women. Again, the modes of salutatiol!- among 
savages are sOIIlEitimes very curious, and toeir modes 
of showing thei r feelings quite unlike ours. Kissing 
seellls to us so natural an expression of affection that 
we should ex pect to find it all over the world, yet 
it is unkno wn to the Australians, the New Zealanders, 
the Papuans, and the Esq uimaux and other races. I 

llIentioned this fact about the negroes in one of my 
books many years ago, never supposing that it would 

give auy offense, and was surprised to receive a most 
violent anonymous letter from a negro of St. Domingo 
on the subject. He abused me in unmeasured terms, 
and ended,by saying that he would like to drink my 
heart's blood. 

may be, after a wedding things are thrown, as McLellan The gunboat Petrel is being built by the Columbia 
has suggested, in mock anger after the departing bride Iron Works, of Baltimore, and is nearly complete in 
and bridegroom. every respect. None of her machinery will be put 

The Polyn!lsians and the Malays always sit down 
when speaking to a su perior ;  i n  some parts of Central 
Africa it is considered respectful to turn the back to a 

superior. Captain Cook asserts that the inhabitants of 

Maliedo, an island in the Pacific Ocean, show their ad· 
miration by:hissi ng ; the Todas of the Nei lgherry hills 
in India are said to show respect by raising the open 
right .h  ... nd to the brow, re8ting the thumb-on the 
nose ; it is asserted that among the Esquimaux it is 
customary to pull  a person's n ose as a compliment ; a 
Chinaman puts on his hat where he should take it off, 
and among the same curious people a coffi n is regarded 
as a neat and appropriate present for an aged person, 
especially if  in bad heal th. 

Among the YOlllbas of West Africa, who take great 
care of their teeth and 8crub ,them well at least three 
times�a day, an old toot h brush is regarded as a touch· 
ing present, not being so much intended for actual use 
indeed, b ut rathllr as conveying a sort of implied 
message that as the sender took the greatest care of 
his teeth and used his tooth brush continually, so his 
friend was also in his thoughts morning, noon, and 
night. 

Mr. Taplin, a missionary to whom we are indebted 
for an excel lent account of the l J ati ves of Australia, 
tel ls a c u rious story against him�elt'. " When," he 
says, ,. I asked the word for sin, they gave me the one for 
' thin, '  and so I was led into representing that it  was 
hatefu l to God for men to be thin ; that they would be 
condemned for it. So they came to the conclusion 
that it was pleasing to God for people to be fat. In 
fact, I had been tel l ing them that all lean people went 
to hell, and fat people to heaven." 

Some ideas, indeed, which appear to us  ine.xplicable 
and fantastic  are very widely distributed. For 
instance, medicine ; our system seems so natural ; send 
for a doctor, get prescri ption, pay him, take m edicine. 
By no means. 1 .  Sorcerer : evil spirits, noise. 2. 
Wizard : charm on board. 3 .  Doctor : drinks his own 
m edicine. 4. China : pay while well. 

In many parts of the world a man is strictly forbidden 
to speak to his mother-in· law. Again, probably every 
Engl ishman who had not studied other races would be 
aston ished to meet wh h a nation in which, on the 
birth of a baby, the father, and n ot the mother, was 
put to bed and nu rsed ; yet though this custom seems 
so l udkrous t o liS, it prevails very widely. In some 
parts of Australia, when a man m arries , each of the 
bride's relations gives him a good blow with a stout 
� t, ick, by way, I suppose, of a warm welcome into the 
family . 

It is remarkable how persistent are all customs and aboard prior to launching, as it is the desire of the 
ceremonies connected with marriage. Thus our bride contractors to have as little weight as possible on t.he 
cake, which so invariably accompanies a wedding, may ways. The boilers and engines are all ready, and will 
be traced back to the old Roman form of marriage by be placed on the ship very soon after she is launched. 
confal'reatio, or eating together, and is found also in The Petrel will be barkentine rig, steel hull ,  and of 
other parts of the world, as, for instance, among the about 885 tons displacement. She will carry four guns 
Iroquois of North America. It must, we know, be cut in her main battery, besides . several machine guns on 
by the bride, because it is the duty of the wife to pre- deck. It is expected that the ship will  be turned over 
pare food for her husband. It has always seemed to to the government complete in every respect about the 
me that one of the clearest proofs of the low mental latter part of December. 
power of savage men is that afforded by arithmetic. The work on the Chicago still continues at the New 
For instance, in no single Australian language is there York yard, and it is hardly probable that she wil l  be 
any word for " five." They said, " One, two, t wo, one, put in com mission much before the first of next year. 
two, two, many." The fingers are greatly used as a The double-tu rreted monitor Amphitrite was lately 
help in these simple calculations, and all over the world taken out of the dock at Wilmington, Del. H er bottom 
we find the word " hand " stand ing for " five " in has been painted and otherwi�e fixed up. The depart· 
reference to our five fingers ; indeed, if we had had six ment has as yet reached no decision as to whether the 
we should probably have had a duodecimal not.ation , ship will be rebuilt at a private yard or at some navy 
which would have been in many respects a great im- yard. 
provement on our present system. Even our own word The new cruiser Charlilston, now building at S·an 
" five " is a case in point. though it is so much worn by Francisco, Cal., will be com pleted about January 1, 

use that its original form is almost unrecognizable. the contract ti me, as the departm ent is in recei pt of 
The original Indo·European word for " hand " is reports from the contractors saying that the work -hN 

found little altered in the Persian penze. In Greek progressing very rapidly, and thltt the ship  will  be 
penze becomes pente, in German funf, whence our turned over to the government at the time specified. 
" five." The Punjab IS the country of " five rivers, " Of course she will be assigned to the Pa<)ific station, 
from penge, " five, " and ub, " water," a root which we and will be the flagship. 
find again in many Celtic names, as, for instance, in The Philadelphia Inqui1'el' says : " The Philadelphia, 
Aberdeen, Aberystwith. it is expected, will beat - the Baltimore in speed, as 

Carver astonished the Canadian Indians by allowing Messrs. Cramp will supply their ottn engines to the 
them to open a book wherever they pleased, and then former, whereas the firm of Humphreys & Tennants, 
tel ling them how many pages they were from the England, will provide the motive power for the latt.er. 
beginning. The only way they could account for this In the one case Messrs. Cramp guarantee a speed of 
was by concluding that the book was alive, and told nineteen knots. in the other they only guarantee horse 
him whatever he asked. 

' 
power. It will be interesting to compare the work of 

We know that among many races, when a man died, the two sets of engines when both vessels are in com­
h is wives and slaves, sometimes, also, his horse and mission. The model of 'the Philadel phia, although an 
dog, were killed and buried with him, in order that English design, is considered by the Messrs. Cram p to 
their spirits might accompany him to the other world. be a very good one, and capable of but little improve­
But the preparation for eternity did not end . here. Dlent in view of the work the vessel will have to per­
Just as the snrvivors killed the wife and slaves, so they form. 
alsQ� ��c:killed " ,his arms and implemenf)s,' bilrmothes and . . The dynamite cruiser Ves�us was sent down the 
ornalnents, so · that their spirits also might go with river October 1 to try how the engines worked. The"" 

their master, and he might enter the other world as a affair was kept very quiet, only a pri vileged few being 
great chief should. notified of the event. So far as could be learned, the 

The Red Indian, Mr. Sproat tells us, quite under- trial was a most successful one, the vessel showing ex­
stands that the things themselves remain in the grave, traordinary speed, making a run of 1 3� miles in 29 
but believes that the phantoms of . the th ings ac- minutes, being an estimated speed of nearly 27 miles 
company the spirit of the dead. Even among the an honr. As the guaranteed speed is only 20 knots an 
Greeks we know that a coin was put in the  mouth of hour, this, if correct, is eminently satisfactory. Allow­
the dead in order that he might have the wherewithal ance has, however, to be made for the tide, which 
to pay the ferryman, Charon ; and the Chinese are would deduct about two knots off the record, but 
said to burn paper mouey with the dead-a process even then the result exceeds the expectations of the 
much to be commended from a ban king point of view. builders." 

Our own' sovereigns are still crowned on a stone, the We learn that everything worked well on this tr'ial. 
Lia Fail or Stone of Destiny, which is said to have been There was no heating of journals and no leaks any­
the pillow on which the patriarch Jacob slept at where and very l ittle vibration. Two h undred and 
Bethel when he saw " the ladder set up on the earth, forty revol utions were reached without effort, but no 
and the top of it reached to heaven, and behold the measurements of speed were taken, as the trial was 
angels ascending and descending on it." It was carried only made to find defects in the engines, if  any existed. 
to Ireland, then to Iona, subsequently to Scone, and One of the builders has written to an officer of the .War 
brought to England by Ed'-ward 1., though some Irish Department that a speed of 20 knots was obtained 
antiquaries maintain that the true Lia Fail is the up- with a pressure of only 135 pounds. All indications 
right stone which stands on the hill of Tara. point to additional speed when the full working pres-

We all remember the significance attached by sure of 180 pounds is put on, and it is then ex pected 
Joseph's parents and brethren to his dreams, as well as fully 23 knots will be made. 
the political im portance of Pharaoh's dream, which In the naval appropriation bill approved September 
Sir Samuel Baker has recently attem pted to explain 7, 1888, provision was made for the construction of 
by supposing that the Abyssinians had dammed up seven new vessels, and an appropriation of $5,550,000 
the Atbara river. It is not an uncommon belief among was made, and an add itional appropriation of $260.000 
savages that as a man dies so he will rise again, and for a com posite ship to be used as a practice vessel for 
that this applies to the body as well as the mind. the midshipmen at. . the Naval Academ y. Secretary 
Moreover, the way to the land of spirits was long, Whitney has now under consideration a n u mber of 
dangerous, and beset with demons. Many perished on designs for these new shi ps, and as soon as the designs 
the way, and no one who was not in possession of all are adopted, work will be immediately started on the 
his faculties could hope to arrive in safety. So con- plans and specifications, and the contracts awarded.­
vinced were the Fij ians of this, that as soon as a man Army and Navy Jow·nal. 
felt the least sign of old age he was anxious to start on .. . . , ... 
his long journey. An Appl ication or the Phonograph. 

Among the Kahnucks of Oentral Asia, again , the 
marriage ceremony is  very romantic. The girl is p ut 
on a horse and rides at full speed . When she has got 
a fair start, the lover sets off in pursuit ; if he catches 
her she becomes his wife, but if he cannot, overtake her 
the llIatch is b roken off, and we are assured, which I 
can well bel ieve, that a Kalmuck girl is very seldom 
caught against her will. 

Mr. Hunt tells us that one day a young man in R. J. Hewett, in the Electrical W01'ld, s'l.ys : The 
whom hf' took much interest came to him and invited phonograph seems to be a promising auxiliary to the 
him to attend his mother's funeral, which waA to take Wheatstone antomatic system. The phonograph can 
place the next morning. Mr. Hunt accepted the in vi- be substituted for the ink recorder, and the signals  
tation and Wf'nt. As he wal ked along i n  the proces- read off bY ,a Morse operator at  his  leisure at  lower 
sion he was surprised to see no corpse, and asked the speed. The phonograph motor would require two dif­
young man where his mother was, when he pointed to ferent speeds-a high speed for receiving the autom atic 
a woman who was walking along j ust in front, to use tele'graph signals and a slow speed for reprod u<'ing to 
Mr. Hunt's words, " as gay and lively as any of those the Morse operator. TlIe slow 8peed 8hould sti ll fur­
present. ther be variable with in a smaller range, 1;0 as to suit 

" When they arrived at the grave she took an affec- the ability of ;�he receiver. Thus the automatic and 
tionate farewell of her children and friends, and then manual servi�e would be combined, the automatic 
submitted to be strangled." So general, indeed, was I being used fo'r t.ransmission, while the IlJanual service, 
this custom in the islands, that in many vil lages aided by the phonograph, can be employed for receiv-
there were literally OQ QId people, all ba."ioS been put iog. . 
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The Praeueal Lim" eC Speed. PAVILION OF THE REPUBLIC OF CHiLI AT THE 

PARIS EXPOSITION OF 1889. 
Since the opening of the preparatory period of . the 

Universal Exposition of 1889, a large number of foreign 
countries, desirous of participating in it brill iantly by 
the erection of structures worthy of the part that they 
are to play, have decided to put their projects out to 
competition in order to utilize the capacity of the most 
renowned specialists, and, by skillful selection, reach as 
perfect results as possi ble. Among the most remark· 
able competitions may be mentioned the one opened 
by Chili for the erection of its pavilion. There were 
three French firms of builders who obtained the re­
wards 0 f f e r  e d by 

form, in order to render the taking down of the struc­
ture in France and its re-erection in Chili as rapid as 
possible. 

In order to give the structure great stability, as well 
as great rigidity, and at the same time save material, 
the architects have made their framework double 
walled, with an intermediate space. This system has 
also the advantage of .protecting the interior· of the 
halls against the differences (often excessive) that the 
external temperature is subject to. 

It is to be hoped the United States will not be 
backward __ in providing a suitable national pavil­
ion. We believe no steps have yet been taken. If 

The highest speed practically attainable in dai1y ser­
vice with passenger trains has always been a point on 
which much discussion has been raised. The recent 
race between London and Edinburgh seems, however, 
to afford a tolerably complete solution of the problem. 
The official figures, giving the actual time and load for 
each day of the run, when analyzed, give the following 
average results for the London and Northwestern 
route from Aug. 6 to Aug. 31 inclusive. During this 
time the schedule time was 8 hours for the 400 mi les, 
and the train arrived in Edinburgh ahead of scbedule 
time on 22 days and was 37 minutes late on one day 

that republic, and, 
of these, M e s s r s .  
Moisant, L a u r e n t, 
S a v e r y  & Co. ob­
tained the first prize 
and were a w a r d e d  
the work. 

The location ac­
corded to the Chilian 
government consists 
of a quadrilateral of 
65 by 80 feet, situ­
ated at the angle of 
the small park of the 
Champ de Mars to 
the right of the Eiffel 
tower with respect 
�o a visitor standing 
upon the bank of 
the Seine and turp · 
ing his back to the 
Trocadero. 

The conditions of 
the competition were 
particularly seveIW, 
and, in order to show 
how t h e  y w e r e 
carried out by the 
successful architects, 
we present herewith, 
from Le Genie Civil, 
a view of the front of 
the adopted plan 

The building con­
s i  s t s of a central 
structure surmount-

. ed by a dome and 
fu:.nlted by four rect­
angular towers, sur­
mounted by small 
domes which are sur­
rounded by decora­
tive capitals placed 
upon the uprights of 
the towers, which 
themselves c o n  s i s  t 
of metallic caissons 
whose faces are pro­
vided with t e r r  a 
cotta panels. 

only, owing to a flue 
on t h e  locomotive 
collapsing. W i t  h 
this exception, the 
running was remark­
ably r e g u l a r ,  the 
trains arriving with" 
in 1 minute for 11  
days in succession. 
The average speed 
for the whole period 
was a fraction over 
50 miles per hour in­
cluding stops, and 
slightly u n d e r 55 
miles per hour ex­
cluding stops. The 
A.lU>l'.JUlA time _ _  occn-_ _  _ 

pied in the three 
stops was 40 minutes, 
one stop being for 
dinner. The train 
consisted 0 f f 0 u r 
eight-wheel c a r  s , 
with F. W. Webb's 
radiating axles. The 
cars were each 42 ft. 
long over bodies and 
weighed 42,500 lb. 
each. Three differ­
ent classes of engines, 
weighing respective­
ly 61,000, 76,000, and 
94,000 lb. in working 
order, were employed 
on different portions 
o f t h e route, the 
lightest engine run-

Tl}e e n t r a n  c e, 
which is formed of a 
projecting p 0 r t i c  0 
extending to the top 
of the building, gives 
the latter the truly 
monumental c h a r -
acter required by the 
s p e c i fi c a t  i o n  s. A 
flight of steps of the 
whole width of the 
portico leads to the 
peristyle upon which 
open the bays, giving 
direct access to the 
interior of the edifice. 
These bays are three 
in number, one large 
central one and two 
small ones all having 
folding doors to pre-

PAVILION OF THE REPUBLIC OF CHILI AT THE PARIS EXPOSITION OF 1889. 

- ntIiif over t1re 1i� 
est grades. The mi­
nimum w e i g h t  of 
engine, tender, and 
train was 287,000 lb. 
and the maximum 
339,000 lb. ,  the aver­
age being 305,COO lb. 
The grades varied 
c o n s i d e r a b l y, the 
worst being one 9%, 
miles long averaging 
67 ft. per mile, and 
another 434' m i l  e s 
long of 70 ft. per 
mile. The best per­
formance over the 
s e c  t i 0 II containing 
the former grade was 
101 miles in 104 min­
utes (which was done 
on three occasions), 
and over the latter 
90 miles in 90 min­
utes, in both cases 
from start to stop. 
The fastest run over 
the more level por­
tion was 158 miles in 
166 minutes, start to 
stop, or 14 minutes 
u nder schedule time. 
The feat appears to 

vent entrance and exit from being impeded. The side anything is to be done, it should have immediate 
opposite the entrance has a projection representing a attention. 
large winter garden, intersected mid way by a balcony -----_ .. _ ..... >-11 ...... ------
communicating with the gallery of the first story. 
Balconies, in fact, exist on every side, for the portico 
likewise has one, as well as the sides of the pavilion, 
but these latter ones project from the facade, and each 
has a roof and supporting col umns, giving it the as� 
pect of a veranda. 

In addition to iron, the use of which was made obli­
gatory, and which the builders have used not only a;s 
a framework, but also for decorative purposes, in 
various parts of the edifice, the materials that enter 
into the structure are terra cotta, compressed beton, 
bricks, tiles, slabs of plaster, and wood, the latter in 
very small proportion and only where the use of it was 
indispensable. Naturally, all these materials are em­
ployed either in panels or in portions of very definite 

Idaho Streams that VanIsh. 
One of the peculiar features of Idaho �cenery is the 

frequent ooourrence of dark rocky chasms and chan­
nels of lava into which streams and rivers plunge and 
are apparently forever lost. 

These fissures are supposed to be old lava beds. 
The outside of the molten mass cooled and formed a 
roof, the fiery stream below became exhausted, leaving 
an empty chamber. A break in this roof having oc­
curred, an opening was formed into which the river 
or stream now disappears, tO l"eappear as a mysterious 
lake, basin or spring on Bome distant mountain or plain. 

On the banks of the Snake River one of these streams 
reappears, gushing from a high cliff in a cataract to 
the water8 below. 

have been so easily 
performed that on the Northwestern it was not con­
sidered necessary to employ the compound engines, and 
the fast running was done wUh comparatively old en­
gines of far less weight and power than the compounds, 
which were reserved for the heavier trains. These facts 
merely emphasize what has repeatedly been urged in 
these columns-the importance of good signals, which 
aid fast running far more effectually than heavy engines. 

It will thus be seen that with a light train, stoppages 
averaging 100 miles apart, good permanent way, and 
somewhat severe grades on the northern portion of 
th� journey, a speed of 50 miles . per hour, including 
stops, was maintained with ease. This certainly marks . 
a considerable advance on previous practice, and shows 
that where sufficient inducement offers, modern rail­
road appliances are capable of approaching very closely 
to the apparent limit of a mile a minute . ..l.iRailroad 
GazeUe. 
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ENGINEERIlfG lIVENTIONS, 

A valve for engines has been patented 
by Mr. James Des Brisay, of Kamloops, British 
Colnmbia, Canada. Combined with a valve adapted to 
rotate on its seat, and having a concentric projection, 
Is a ring held on the projection and pressing against thtl 
valve, with other novel featnres, �he valve beinl ope­
rated directly from the main shaft. 

A car dumping device has been patented 
by Mr. Daniel T. Denton, of Tower Mines, Minn. This 
improvement is specially adapted for cable cars loaded 
with ore. coal, or other material, and covers a novel 
cOII.truction and combination of parts by whIch the 
loaded cars are easily, qnlckly, and automatically 
dumped. 

A car coupling has been pat.ented by 
Mr. Simon J. Freeman, of Rocbester, N. Y. The 
drawhead has a projection in Its bottom, behind which 
is a recess. combined with a vertically sl iding and 
longitudinally swinging arm extending np throngh a 
slot, with other novel featnres, whoreby the con piing 
and oocoupling of cars may be readily effected without 
golog between tbem. 

A ear con piing has been patented by 
Mr. David N. Tarbox, of Cedarville, Ohio. Combined 
with a drawhend in which is journaled a hooked conp· 
ling link is a transversely swinging weighted operating 
arm extendmg throuRh the drawhead and having a 
limited movement throng\:. the coopliog Ii ok. tbere 
being a pivoted retaining cam on tbe arm adapted to 
bear on tbe drawhead. 

A steam boiler bas been patented by 
Mr. George Kiogsley, of Lowell, Mass. Combined 
with a donble shell borizontal boiler having an inner 
aod outer fire space and a water space between are 10· 
cli oed laterally projecting tobes screwed mto the i oner 

, . ..shelL havirur t.h ... ir innAP Anti" ... .lnapn 11:011 �.t""VDt.AA And 
projecting into the inoer fire spa�e, stay bolts alter· 
nating with tbe tubes and connecting the shells, the in· 
vention coveriog an improvement on former patented 
inventions of tbe same inventor. 

• •  • 
MISCELLANEOUS INVENTIONS, 

A lotion to be used in the treatment of 
80res has been patented by Mr. Tbomas Tomlinson, of 
Clariona, Iowa. It is made of gambier, salt, mlphuric 
acid, and water, componnded in specified proportions, 
and used as directed. 

A ratchet d rill bas been patented by Mr. 
Peter B. Erickson, of Isbpeming, Micb. Tbe invention 
covers a novel construction aod combination of parts, 
whereby the drill may be readily inserted and tbe 
action of the drill reverseil, and wherein also the device 
wi1\ be durable and can be conveniently manipnlated. 

A vehicle spring has been patented by 
Mr. Edwin Jarrell, of Harper, Kansas. The invcntlon 
consists in novel constructions and combinations of 
parts designed to render available in a simple manner 
the square torsion of the sprin2 bars, with other special 
features. 

A latch bolt bas been patented by Mr. 
Franz Spengler, of Berlin, Germany. It is made in 
wedge-like form, baving its end beveled from edl(e to 
edge and from side to side, being designed to reduce 
the friction between the head of the bolt and tbe keeper 
on the door casing to a minimnm. 

A Rhingler's gauge has been patented by 
Mr. Franklin P. Sanborn, of Standish, Me. This In· 
vention co.ers a device of novel construction to be 
nsed in applying shingles or clapboards to the roofs or 
walls of buildings for determining the proper position 
of each course with respect to tbe preceding conrse. 

A mole trap bas been patented by Mr. 
Samuel J. Grimmett, of West Plains, Mo. Combined 
with set or fall sticks a board is used having pins on 
one side and a longitudinal knife on the other, tbe pins 
being adapted to impale or imprison a mole, and the 
knife for destroying snakes. 

A bucksaw. frame has been patented by 
Mr. Joseph W. Thompson, of Monnt Pleasant. Iowa. 
The invention covers a novel construction and arrange. 
ment of parts and details for an improved saw frame in 
whil'h each of the end pieces Is made of a U-shaped bar 
so as to combine lightness with strength. 

A wall protector, to prevent defacing 
of walls by furnitnre, has been patented by Messrs. 
Roldin S. Robbins, of San Francisco, and Alpbonzo 
B. Broad, of Berkeley, Cal. It consists essentially of 
an elastic bntton with snrrounding flauge, to be used 
with a retaining band or wire, to protect both the 
walls and furnitnre. 

A garment stay bas been patented by 
lI.r. Edward K. Warren, of Three Oaks, Micb. It ;s a 
eoyered stay for dresses or otber gormen"', having a 
s\l!fening strip covered by separate pieces of fabric 
projectinJr beyond the side edges, and there stitched to 
form selvedl(es throngh wbich the l'Camstress may 
stitch and secnre the stay to the garment. 

A weather board holder and gauge bas 
been patented by Messrs. Madison G. Stanley and 
William F. Jon�s, of Kenton, Tenn. The device Is 
simple and easy of manipnlation, and is designed to 
dis)l<'nse with driving nails in the previously pnt on 
board., while affording means for expedltionsly gang. 
Ing tbe amount of lap to be a\lowed. 

A crutch attacbment bas been patented 
by Mr. William J. Donald, of Tnnnel City, Wi�. 
Tbis invention covers an improvement in that class of 
crutches which have an elastic foot and a "por, eitber 
of which may be adjusted for nl!C alone by resting the 
foot on the gronnd or floor to screw or unscrew It, 
thercby projecting or withdrawing the spnr. 

A magic lantern slide bas been patented 
by Mr. Edward T. Pettsr, of Newport, R. I. It con. 
aIata of a contlnnous band or strip of Jlexlble trans­
parent or translocent material, carried by reels or 
spools, npon which the views or flltnres are portrayed, 
combined with a motor for drawing the band throngh 
the lantern from one reel to another. 
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A portfolio for maps, periodicals, etc. , I the use of the device, while the oar can be manlpnlated 

has been patsnted by Mr. Benry A. Hayden, of New with emclancy and ease. �ueineee anb ';JPel:'eOna1. 
York CIty. It h� a series of fastening de�ices ar- A brick machine has heen patented by The charge for Insertion under thu head iB OM /JoIlar 
ranged on t be InSIde of tbe covers, and consIsting of Mr. Robert A. Willett, of Sonth Amboy, N. J. Tbls a itnefor ead/. insertion :  about eight word8 to a liM. 
ove�lapping metallic strips hinged to stapl

.
es, being Invention covers a novel construction, combination, l Adflerti8ements must be received at publicartOn qjftce 

desIgned to display maps, time tables, etc., 10 proml. 

I 
and arrangement of parts in a machine In wblcb the as ea,·t1l as Thursday 11Iorni1llJ to appea,' in next iBBUII. 

nent places. clay is compressed in the form of bricks by different 
A hammock bas been patented by Mr. plungers, aud in which the pre.snre may be adapted to Pattern letters and figures to place on patterns for 

Barry A. Norris, of Honston, Texas. It Is made with different qnalities of clay and the slow or qnick move· 
castlnj{s. (ll. W.) Knlllbt & Son, Seneca �·alls. N. Y. 

slats, each provided at it. ends with a transverse aper. ment of tbe plungers In the mould boxes be regulated. 

ture through which passes a cord or wire for holding A !late has been patented by Mr. John 
tbe slats togetber, making a hammock designed to he W. Rutledge, of Shanuondale, Ind. It is designed to 
simple and durable and yielding to the motion of the be opened and closed by a person In a vehicle or on 
body. horseback, and is constrocted to prevent snow and ice 

A wheeled dumping scraper has been interfering with the action of tbe catches, and to render 

patented by Mr. Cyrus A. Kenney, of Nicholasville, more effective and simple the means of actnllting the 

Ky. The scoop Is adapted to be lowered to present its latch. while the gate may readily be tigbtened and 

scooping edg" to the ground fol' filling, while it may be braceil as required. 

rllised to a greater or less heigbt and be dumped bllck· A wrench has been patented by Messrs. 
wardly, tbe Invention coveriug a novel combination Albert M. Spaulding, of Flowerfield, Mich., aud 
and constrnction of parts. Herbert L. Case, of Bristol Center, N. Y. It is 

A pay device bas been patented by Mr. specia\ly adapted for conveniently nnscrewing the nuts 

David W. Bundy, of Toronto, Ontario, Canada. The of vebicle axles, and comprises a bar having a wrench 

invention consists mainly of a tray having a series of head between its ends and arms mounted adjustably on 

pockets, each bearing the name and nnmber of an em. the bar, the opposite ends of each arm heinl( adapted 

ploye, in connection with money boxes adapted to be to engage a spoke .. 
received in the pockets and bearing a corresponding A breasting attacbment for beeling mao 
nnmber. 

A heating gas burner bas been pa­
tented by Mr. Albert J. Doty, of Pblladelpbia, Pa. It 
is made of a disk of sheet iron, in the edge of which 
flaring sl its are formed. tbe d isk being swaged np so 
that the edges will he beveled and tbe slits made 
narrow, with parallel edges, making tbe desired form 
of ori1lce for the gas and air. 

An image bas been pat�nted by l\lJ'. 
.,.,.,....". I. lJ. LOOn, OJ uravesend. N. Y. It is mllde 
with an inner wooden I'Cction and outer plastic side 
sections, whereby great strength is obtained and the 
muscles can be brought ont naturally, as desired for 
Images or flgnres of animals to be nsed in connection 
with carrousels or merry·go·ronnds. 

A "hill mould apparatus bas been pa· 
tented by Mr. William Fawcett, of Jersey City, N. J. 
It is an apparatus for casting sash weights or similar 
articles, in which the moulds are chi l led by water, the 
hollow sectional moulds being arranged in a rotary 
frame abont a bollow axle having a water supply and 
exit pipes suitably attached. 

A geometrical drawing board has been 
patented by Mr. James M. Pringle, of Bathnrst, New 
South Wales. This invention provides a 8imple means 
for facilitating the teaching and explaining tbe 
principlep of that branch of solid or descriptive geo. 
metry nsed in construction, also iIInstrating these prin. 
ciples in the t�aching of mechanical drawing. 

A lock hinge bas been patented by Mr. 
I,eonard Tilton, of Brooklyn, N. Y. It consists of a 
vertical plate, with a slotted horizontal plate, in com­
bination .. � pl .. e' ...... ileItt in the lIlot, an arm. rack, 
ana locking bolt being held in an apertore in the 
window frame, makln2 an improved fastener for 
window blinds, etc. 

An apparatus for casting metal ingots 
has been patented by Mr. William Huffelmann, of 
Germaniahutte, Prnssla, Germany. It is for casting 
small ingots suitable for the manufactnre of wire, etc., 
and designed to produ�e great density at their outer 
part, with as little loss as possible from waste in the 
rnnner and gates. 

An attacbment for bicycles bas been pa· 
t�nted by Mr. Herman H. Holtkamp, of New Knoxville, 
Ohio. It consists of a runner or shoe arranged for con. 
nection with the small wheel of the vehicle, with bear. 
ing plates which may be clamped to the peripheral 
face of tbe driving wheel, whereby the machine may be 
run npon ice or snowy gronnd. 

chines has been patented by Messrs. Martin C. Mc· 
Genness and John Tweedie, of Jefferson City, Mo. 
This invention covers a novel combination and arrange· 
ment of parts in a device designed to accnrately trim 
the inner edge of the heel of a boot or shoe, without 
cntting the soie, while the top piece is put in place at 
the same time. 

SCIENTIFIC AMERICAN 
B U I L D I N G E D I T I O N . 

OCTOBER NUMBER.-(No. 36.) 

TABLE OF CONTENTS. 

1. Elegant plate, in col(.rs, of a snburban dwelling 
costing eight thonsand five hnndred dollars. Floor 
plans, sheet of details, etc. 

2. Elegant plate, in colors, of two cottages costing 
twelve hundred and sixteen hundred dollars, re­
spectively. Sheet of details, floor plans, etc. 

3. A residence at Ricbmond Hill, N. Y., lately bnilt, at 
a cost of ten thonsand dollars. Perspective and 
floor plans. 

4. A dwelling for three thonsand five hnndred dol1ars. 
Floor plans and perspective. 

o. Villa at Fontaineblean-M. E. Brnnnarins, architect. 
Cost. eight thousand six hundred dol1ars. Floor 
plans 8J1C/.J)CI'lIpectlve. 

6. View of the new Protestant chnrch at Lyons, 
France. Cost, eighty thonsand dollars. 

7. Page of engravings sh()wing the honse at Stratford­
on-Avon in which Shakespeare was born-Anne 
Hathaway's cottage. near Strat.ford.on.Avon­
Trinity Chnrch, Stratford.on.Avon, where Shake. 
speare is buried-The residence of Mary Arden, 
the mothe r of Shakespeare-Old Elizabethan 
house, Stratford, sbowing' the domestic architec. 
ture of the time of Shakespeare. 

8. Tbe chancel, Holy Trinity Churcb. Stratford-on 
Avon, showinlt tbe Shakespeare memorial bnst and 
tablet, and the stained �las8 window, the gift of 
American visitors. 

9. A snburban vi11a lately built at Sonnd View Hill, 
Long Island Sonnd, near New York. Perspective 
view and 1Ioor plans. Cost, five thonsand elgbt 
hnndred dol1ars. 

All books, app., etc., cheap. School of Electncity, N.Y. 

Private line telepbones. See illustrated adv., page 237. 
Boiler Explosion.-Agents wanted to sell new book. 

Jnst published. Every owner of a steam plant. and 

every lireman In the United States wants it, and must 

have it. Price, �2.00. A ddress (l.IA. Zeller, bookseller. 

18 So. Fourth St., St. Louis, Mo. 

One bardly realizes the immense loss sostained in mao 
chine milking (w here many dnpllcate parts are required) 

by tbe old WilY of sinl/le forl/lnl/s. or cuttlnl/ out of solid 

metal, cODlpared with the modern appliance of drop 

forging. With & die, by 8 shude stroke or two. thousands 

are made exactly a.like, in size and form, ready for the 

flnlshinl/, either of tbe best tool steel, Bessemer steei. 

iron. or c')pper. Mr. Charles Robertson. Broadway, Re­

vere, Mass., makes a speCialty of splendid drop fOfgings. 

All orders by letter, or in person. promptly attended to, 
and perfect satisfaction Is I/ullrant.eed. 

Rare Chance to Invest I-Cox's clothes drier. Useful 
In every family. Patent for sale, either as a whole or by 

States. A pply to patentee. G eo. Cox, No. 12<! So. 6tb St .. 

Rcadlnl/, Pa. 

Wanted-Pnrchaser for patent of 8nccessful water 
motor, or partner witb capital to manufacture. Will 

.ell on rOYlllty. Geo. E. Reid. 46 Elm St., Albany, N. T. 

Just Pub/iBhed-Elements of Electric Lighting, in· 
cluding e1ectric Jleoeration. measurement, �toraget and 

di.tnbutlon. By Phillip A tkinson. A.M .. Ph D . •  lIutbor 

of Elements of Static Electricity. 260 pal/es ; 11M \1\08. 

trations. Price, $1.50. For sale by Munn & Co., 361 Broia· 
way. New York. 

Iron Planer, Lathe, Drill ,  'and other machine tools of 

modern desil/n. New Haven Mfl{. Co., New Haven, Conn . 

Pratt & Letchworth, Bt.tfI'alo. N. Yo, 
solicit correspondence relative to manufaetnrinll spec. 
lalties requirlnl{ malleable gray iron, brass, or steel cast· 
Ings. 

Sopplement Catalogne.-Persons In pnrsnit of infor· 
mation of any speCial engineering. mechanical. or 8cieD­
tlflc subject, can bave catalogue of contents of tbe SCI. 
BNTIl!'lC AMERICAN SUPPLEMI'JST sent to them free. 
The SUPPLBMBNT contains lengt.by articles embr""in� 
the whole raulte of engineering. mechanics. and physical 
IOlenoe. Address Munn & Co .. Pnbllsbers. New York. 

For the latest improved diamond prospecting drills, 
address the M. C. Bullock Mfl<. Co., CblC8l<o, lli. 

Nickel Plating.-lIanufactnrers of pnre nickel an· 
odes, pnre niokel salts, polishing compOSItion., etc. $100 
"1Attle Wond67'." A perfect Electro Plating llachine. 
Agents of the new Dip l.acquer K ristal ine. Complete 
outfit for plating, etc. Han.on, Van Winkle & Co., New. 
ark. N. J .. and 92 and 91 Liberty St .. New York. 

Perforated metals of all kinds for all purpo..... The 
Robert Aitchison Perforated Metal Co., Chlcl\l<o, 111. 

Link Belting and Wheels. Link Belt M. Co., Chicago. 

Presses & Dies. Ferracnte Mach. Co., Bridgeton, N . •  J .  
The Holly Manufactnrlng C o  . .  o f  Lockport, N .  Y., 

will s�nd their pampblet, describing water works ma­
chinery. and containing reports of tesls, on application. 

Lockwood'. Dictionary of Terms used in the practice 
of Mechanical Englneerinll, embraCing t hose current In  
the drawinll omce. pattern shop, foundry. fitting, turo­
Ina. smith's and boiler 8hop, etc., comprisina over 6.(XK) 
deHnitions. Edited by a foreman pattern maker. lR88. 
Price. $3.00. For sale by Mnnn '" Co., 361 Broadway, New 
York. 

Dnplex Steam Pnmps. Volker & Felthonsen Co .. Buf­
falo. N. Y. 

No. 11 planer and matcher. All kinds of woodworking 
machinery. C. B. Rogers & Co., Norwich, Conn. An ice cutting macbine bas been pa· 

tented by Messrs. Lonis C. Hartung and William A. 
Haussner, of Stillwater, Minn. Tbe frame Is monnted 
at the rear on wbeels and in front on runners, the tnrn. 
ing of the wheels, which are spiked, acting on a shaft 
to drive a saw, the weigbt of the frame forcing the 
revolving saw down into th03 ice. 

10. Design for a cottage by S. W. Whitwmore, archl. Billings' Patent Screw Plates. Drop Forgings, a\l 
tect, Brick Church, N. J. Perspective and floor kinds. Billings & Spencer Co., Hartford. Conn. 
plans. Cost, three thousand five hundred do\lars. The Improved IIydraul ic Jacks, Punches. and Tnbe 

11. A Qneen Anne cottage in Rochelle Park, New Expanders. R. Dudgeon. 2' Columbia St., New York. 

A drag saw has been patented by Mr. 
John Harrigan, of Brooklyn, N. Y. It is designed for 
cntting off the npper ends of piles and similar nses, and 
combines with a support to be fastened to the pile a 
yoke pivoted on the snpport, and having parallel ways 
adapted for the saw to slide therein, the saw having a 
handle set at an angle to the face of the blade. 

A journal bearing has been patented by 
Mr. George L. Griswold, of Bellows Falls, Vt. This in. 
vention provides a bearing box or reservoir having a 
network of oil or Inbricant passages or channels In it, 
at a number of the intersecting points of wbich are 
cavities or receptacles, the device being adapted for 
lubricating flat as well as convex or cylindrical surfaces. 

A toilet paper cutter baR been patented 
by Mr. Henry H. Harrison, of New York City. It has 
a statIonary blade, with rollers for drawing the paper 
from a drnm, in combination WIth a pivoted blade and 
springs, and other novel features, whereby the paper 
may be conveniently drawn out and cnt off in the 
desired length •. 

Rochelle, N. Y., costing live tbonsand six hun· 
dred dollars. Plans and perspective. 

12. An En((lIsh donble house of moderate cost. Per· 
spective and floor plans. 

13. Design for the Duqu�8ne Club Honse, by Heins & 
La Farge, architects, New York. 

14. Miscellaneous contents : A new regimental armory, 
New York City. - Ventilating pipes. - National 
Zoological Park.-Lime from oyster sbells, show­
inlt pit for burning .hells.-Roman road construc· 
tion .-Beauty of the larch.-Sewage disposal in 
Great Britain.-Orchids, iIIustrated.-Test of fire. 
proof wire lathing.-A clematis porch i11nstrated. 
-Some ways of using the Virginia creeper, iIIus. 
trated with 3 flgures.-Feeding coal to the 1Ire.­
Wood tbat will not blaze.-Fall of a stone chnrch 
tower.-A ruined city in Texas.-Loofah as a 
substitute for sponge. - A California farm.­
Defects in plumbing in the Maine Insane Asylnm.­
An improved reversible shaper, iIInstrated.-Im. 
proved hand and foot power saws, iIIustrated.­
Practical hiIits on disinfection. 

The Scientific American Architects and Bnilders 
A velocipede bas been patented by Mr. Edition Is issned monthly. $2.50 a year. Single copies, 

John Hagan, of Atlantic City, N. J. Combined with 25 cents. Forty large qllarto pages, eqllal to abont 
the main axle and driving wheels, springs are so two hnndred ordinary book pages ; forming, p\'licti. 
secnred to the main frame that power may be stored cally, a large and splendid MAGAZINE OF ARCHITEC. 
np therewith, by mean. of a crank arm, and call be TUBE, richly adorned with elegant plates in colors and 
used as desired in propelling the velocipede, provision with line enll:r8vin2s, Illustrating the most interesting 
being also made for the use of an electric motor and examples of Modern Architectural Construction and 
batteries. allied snbjects. 

A rowing gear bas been patented by The :Fnllness, Richneas, Cheapness, and Convenience 
Messrs. Oren Tippy and Fred D. Smith. of New 

of this WOrk have won for it the LARGEST �IBCULATION 
Carlisle, Ind. This Invention provides a device by of any Architectural pnblicatIon in the wor·d. Sold by 

means of which a boatman may pnll a boat in the dI. all newsdealers
. 

rection In which he is facing, it being delOl/{I1ed that I MUNN & CO .. PuBLI8HE1III, 
ev6ry motion requisite in rowiOi may be obtained b;r 3Gl lkoadway, New Ycwk. 

Friction C1ntch Pulleys. The D. Frisbie Co., N.Y. city. 

Wrinklu and Recipes-Compiled from the SCIEN· 

TIFIC AMERICAN. A collection of practical 8UJl'Ilt"stloD8. 
processes, and directk>ns for the mechaDic. the engineer 
the farmer, and the housekeeper. Illustrated colored 
frontispiece. Edited by Park Benjamin, Ph.D. Third 
edition. Price, *2.00. For sale by Munn & Co., 361 Broad· 
way, New York. 

Tight and Slack Barrel Machinery a Rpecialty. John 
Greenwood & Co .. Rochester. N.Y. See lI1us. adv., p. 28. 

Double boring machines. Double spindle shaping 
macbines. RoUstone Machine Co., ntchbnrg. Mass. 

Belting.-A good lot of second hand belting for sale 
cheap. Samilel Roberts, 869 Pearl St., New York. 

Specially adapted for machine shops-Talcott's com· 
blnation patent belt hooks. Providence, R. I. 

�8end for new and complete catalogue of Scientific 
and other Books for sale by Mnnn & Co .• 361 Broadway, 
New Vork. Free on application. 

NEW BOOKS .AIm PUBLICATIONS. 

FIRST ANNUAL REPORT OF THE BO ARD 
OF MEDIATION AND ARBITRATION 
OF THE STATE OF NEW YORK. Com­
missioners, Will iam Purcell ,  Gi l bert 
Robertson, Jr. , Florence F. Donovan. 
Transmitted t.o the Legislature 
January 16, 1888. The Trov Press 
Co. , printers. 1888. Pp. 734.· 

In this report of the Board of Mediation and Arbitra· 
tion of the State of New York the condition of several 
branches of manufactnre, as revealed in the examina­
tions of operatives and employers by the Senate com. 
mlttee, is gIven. Tbe work is an interesting one, despite 
the nnattractive form of question and answer in which 
mOlt of It is necessarily presented, and many of the 

© 1888 SCIENTIFIC AMERICAN, INC.
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revelations of the e�mlnatlon as to the small amount I by reducing the 2R,te and urging a still Itronger fire. , (10) T. R. M. asks a formula for charg­of wages earned by I�ensely l on& houl'll of work are It II where the bOiler Is of larger capacity than the Ing Babcock's fire extln ulsber. A. The extin-'-her Is very Pad. It Is pUblIShed by the State, and It would be steam requirement that the galu Is made by reducing ha ed Ith I t' & 

f bl b t f ._"'�-I 
II  ' f  . c rg w a so u Ion 0 car ona e o  ........ n water we I Its contents were read and studied by al l who the normal grate surface to the proportions mentioned and I h ' Id I . I bottl th I tte h have a direct or Indirect Interest in the cause of the In the article alluded to. Really. the great economy is '
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the boiler at least DO per cent larger acid Into the charge of soda and water. Carbonic acid 

THE CHEMICAL ANALYSIS OF IRON. A than the stea�lUg capacity required, as nsually com- gas is Instantly general.ed, by which a pressure is ob­
com p lete account of all the best puted. Then with a red�ced grate surface and quick fire talned sntll.cient for throwing the whole contents of the 
known methods for the analysis of the ntmost economy will result. The whole gist of apparatus with much force through a nozzle for fire­
iron, steel,  pig i ron, iron ore, lime- steam economy Is In saving the waste heat of the cblm- extinguishing purposes. 
stone, slag, clay, sand, coal, coke, and ney and the exhaust. Of coul'lle proper care must be 
furnace and prod ucer gases. By An- taken to prevent 1088 of h�t fr?m exposure of steam- (11) J. E. L. Co. asks how to cleanse 
d rew Alexander Blair. Philadelphia : heated surfaces around bOiler, PipeS, and cylinder. Be- sponges of the sand and white particles found In them 
J. B. �i ppincott CO. 1888. Pp. 2t:l2. fore we can ad vise a reduction In your grate, we as they are sold by the tJ'llde. A. Shake and wash, with 
Price If4. should know the temperature o( the gases of combul!- a little hydrochloric acid in one of the wash waters. 

tion as they leave the heating surface. The dllleren("tl (12) C. W. B. asks the quickest and This excellent treatise Is devoted primarily to the be hi d 
I . f I I "  . tween t s temperature an the temperature of the cheapest way of putting a dne polish on light-colored ana YSl8 0 meta IC Iron ; thiS is given In detsil with all steam will Indicate the waste. Also. we should know woods, such as whl' te holly. etc. A. Rub n .... tll.ne on the determinations and the diilerent methods of eifect- . .._ w 

ing them_ The analysis of Iron ores is treated In a 
if the present Ilring is strong or dull ; it being a and polish with a white woolen cloth. Mastic varnish 

. I h d 
most Important factor in making a change foreconomy Is sUI'table for whl' te holly. Also, bleached shellac specla c apter, an then the analysis of allied BOb- k h I I I to now t e re at ve pro port on of heating surflLCe In makes a good varnish, nslna 95 per cent alcohol for BO-stances Is spoken of, snch as l imestone, clay. slags, fire the boiler to I,he amount of steam produced or work lutlon. 

.. 
sand., coal. and coke. and fnrnace !!IIses. A cbapter of done. It is a mOl  common practice to urge a boiler to ta bles giving atomic weights, factors, etc .. concludes exce88lve duty and then complain of excessive coal con­the work. It is very well illustrated by nearly 100 cuts sumption. We can only advise that, If you desire to of apparotus, and a satisfactory Index Is given . It can make an experiment of any real val ue, you accuratcly be ret'ommended, not only on account of its aothor's weigh the fuel used for a day, or better for a week. high reputation, but also on account of Its contents. to Then put a row of fire brick on each side of the gmte, all chemists interested in the analyses of blast furnace three or four bricks high, making your actual grate sur­and rolling mill and steel works material . face 9 mches narrower. By ol"ll:ing the fire with the 
THE LIXIVIATION OF SILVER ORES WITH fuel weighed a8 before for a definite time-a day or pre' 

(13) D. N. desires a receipt for making 
mockinlt bird food. A. Mix together 2 parts corn meal. 
2 parts pea meal, and 1 part moss meal (made by dry. 
Ing and grlndinK the imported 'Germao moss seed). add 
a little melted lard, but not sutll.cient to make the mix· 
ture too greasy, and sweeten with molasses. Fry in a 
pan for � hour, stirring constantly, and taking care 
not to let It burn ; this makes It keep well.  

SPECIAL REFERENCE TO THE Rus- ferably a week if you can-you may have an absolute 
SELL PROCESS. By Carl A. S tetfeldt. test of the economy of the change in your CRse. If you 
Ne w York : Published by the author, succeed, your boiler III l arge enough for your wants. If 
18 Broad way. Pp. xx, 234. not, tho cooclusion Is that for economy yoU shoold 

(14) G. H. P. and others.-When a 10-
comotive ls drawin� a train around a cnrve, the outside 
drlv(;1'II slip backward. When runulng by momen�om 
only, the slip may be on either side, depending upon 
the purface condition of tracks or treads, and also upon 
excess of weight thrown on outer wheels by centriful!Bl run;" ... - .. -'-01'" .. nd amaUIle&I\_ of curve. . When 
braking up or with reverse steam on curves, the IIIp Is 
forward on the inner wheels. 

The title of. this book disclose. Its nature. It Is In 
eilect 8 very extensive and elaborate monograph, and 
ODe which will ondoubtedl y be of value to all who are 
tpeclally Interested in this proce88. It is illustrated by 
8 ilnmber of cuIP showing the diilerent apparatos eDl­
ployed in the process treated of, while many figures. 
tables of results, ew. , contslned throughout the work 
add. largely to Its value. It is hidexed. and the cuts 
already alluded to-thirty in number--embodied in the 
text are supplemented by several folding sheets show· 
ing Lhe arrangement of diilerent portions of the Ilxlvia­
tion plant treated of in the work. 
RAILROADS AND lOLLING STOCK. A 

catalogue giving cost of plant and 
material for portable, light, and mai n  
lines, to which is added a chapter o n  
river steamers and light craft, also 
d redging plaut. Prepared by John 
Bi rch & Co., engineers and merchants, 
Li verpool . P p. 232. 

All that can be said of this cataloltue IR that It de· 
8Cribes, notes, or illustrates almoRt everything that can 
be thought of nuder Its titie. Although a trade cata­
logue, it forms a very convenient and attractive manoal 
for those interested in railroad and machine engineer· 
ing. 

HINTS TO CORRESPONDENTS. 
Name. and �ddre •• most accompany. all lettel'll, 

or no attention will be paid thereto. This is for oor 
Informat!on, and not for publication . 

Referell"ee to former articles or answers should 
give date of paper and page or nomber of qoestion. 

Int) u l rlee not answered In reasonable time should be repeated; correspondents wil l bear in mind that 
some answers require not a little research, and, 
though we endea.-or to reply to all .  either by letter 
or in this department, each must take his tuni. 

8peelal W rUIen I n formaU o ll on mattei'll of 
personal rather than general intetest cannot be 
expected without remuneration. 

Sele n U ll e A.me rl".11 8u l.pl e m e ll&. referred 
to llIay be had at the olllce. Vrice 10 cents each. 

Book. referred to promptly supplied on receipt of 
price. 

Dlnera l e  sent for examination should be distJnctly 
mark,od or labeled. 

have a larger boiler. The art of firing Is an essential 
feature in steam economy, too often overlooked In the 
complaints as to fuel consumption. A durCrcDOO 01 ..... 
per cent or more may be made by variation in the 
management of dool'll and dampel'll. 

(4) P. I. J. asks : 1. Can a wine artificial 
in Its make-up, or that has been colored or improved 
by ethers, be easily distingnllIhed from a natural wine? 
A. It Is sometimes very dltll.cult to do. The aniline 
colors are tested for, and special tests appl ied for sus­
pected adulterants. 2. Where may a full accoont of 
the various fruit ethers be obtained? A. These have to 
be studied in chemical treatises. There Is no work de· 
voted exclusively to them. 8. In making a vanil la ex­
tract, ditll.culty in completely poondmg the bean to a 
pulp in a mortar is experienced. Can you tell an etII.. 
cacious method? A. Add white sand, and pulverize 
sand and beans together. 4. Are there any special 
colognes that are made, osually by simple solotion of 
the oils in the cologne spirits, that would be Improved 
on distillation ? A. We know of none. Ii. Which 
woold make the best emulsion of wax-Cll.lltlle soap or 
cau&tic potash ? A. Neither will answer. Try disPOlv­
ing the wax in all and making an emnlslon of the pro­
duct with water and gum tragacanth. 

(15) J. M. B. asks : Is there any method 
of giving to the sorface of an Iron stove a copper or 
bronze luster that will not be destroyed by the heat, or 
that could be cheaply renewed from time to time ? A. 
There Is nothing In the paint or polish line but plum· 
bago stove pOlish that will stand the heat. Nickel plat­
Ing Is much used now for ornamenting stoves. 

TO I1fVE1nORB. 
An experience of forty Jeartl. and the preparation of 

more tban one · hundred thoosand applications for pa­
tents at home and abroad. enable us to understand the 
la .. s and practice on both continents, and to p088ess nn­
equaled facilities for procuring patenta everywbere. A 
.ynopsls of the patent la ... of the United Slates and all 
foreign countrlea may be had on application. and persons 
contemplat\nJr the securlna ot patenta, either at home or 
abroad. are Invited ·to write to this ollloe for prices, 
whloh are 10 ... In aooordanoe with the times and our ex­
tensive faollities fOT tonductlng the busln888. Addre.s 
MUNN &: CO .. olllce i!CIBN'rIJ'Io AXBRICAN. 861 Broad­
way, N ... yon. (5) G. A. J. asks : 1 .  What is used for & 

gold bronze for wood, and how applied? A. The pre­
. paratlon Is sold as a powder, and Is applied mlxed with 
B Buitable varnlsh, or the surface Is fll'8t varnished and INDEX OF INVENTIONS 
the powder applied with a pad while the varnish is 
still tacky. 2. Does the nse of mica 011 in boilers 
lessen the beatinl{ capacity ? The 011 is used for the pre­
vention of scale, ete. A. Not to any appreciable extent, 
nnless used In large quantities. The ' boiler should be 
blown oil frum time to time. There Is some danger of 
corrosion. 3. How to sugar-cure beef. A. Core for 10 
or 12 days with dry salt to which a little saltpeter has 

Por wh.leh. Le&&en .a&eo& or &he 

11ol&ed State. were Graoted 

October 2, 1888, 
been added. along with some sogur and black pepper. A.ND BACH BBARING THAT DATB. 
It Is then hung op nutil required. Folded In dry paper 

rSee note at end of Il8t abont copies of these patents.] and hunK In a dry plllce, It wil l keep two or three 
months. 4. Is there any way to temper brass wire after 
it has been hot? A. Light hammering, I'I.'drawing to a 
slightly smaller size, heating followed by a very slow Abdominal sopporter. L. B. Craig . . . . . . . . . . . . . . .. . .  31'0,510 
cooling. all tend to harden brass. 6. What Is the price Addre8lllnlf machine, Mace &: Jackson . . . . . . . . . . . . . .  8110,S82 

r Advertising devloe, automatlo, E. C. Magnus . . . . . .  890,388 
of platinum, such as osed in wire, etc. ? s It used as Advertlslnlf trame. G. G. Ureen . . . . . . . . . . . . . . . . . . . . . 8IlO,'Td 
coin In some countries? A. 89.00 an onnce. It has Alloy of copper. nickel. and lead, G. F. Pottle . . . . .  8110,261 
been used in Russia for coluage. Armature core tor dynamos, W. S. Hili . . . . . . . . . . . .  3110.'101 

(6) C. G. H. ,  of Wallingford, Conu. , Axle. vehicle, S. J. Kurtz . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8110.481 

Badife, U. R. Hansen . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  8IlO,5U3 
sends two worms found on a snowball bosh. When Balf. See Paper bag. 
they touch the hand, he says, It ls badly nettled and In- Bale cover, cotton, A. J. McGehee . . . . . . . . . . . . . . . . .  300.499 
flamed for a few days. What Is It? A. Professor O. Bale cover. cotton. A. S. Ranlett . . . . . . . . . . . . . . . . . . .  8IlO,619 
V. Riley says they are larvre known commonly as sad- Bailing t .. lne, etc .• manhlne tor, J. Good . . . . . . . . . . .  aoo.861 
die-backed caterpillars. They are the larvlll of a B .. nd cutter and feeder. W. S. Nichols . . . . . . . . . . . .  8IlO.509 
moth known as 1i1mpretta Ittmul«J, which Is campara' Basket handle, W. J. Va. Deusen . . . . . . . . . . . . . . . . . .  390.5116 

tively common almost all over the coontry. The larvre Bath tub oeat, G. B. Sloat . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8110 40T 
Batteries, porous cup for Ifalvanlc, E. M. Hewett. 8110,59'l feed opon a great variety of plants, but are perhaps Batterles, system of utlllzlnlf secondary. H. Ed-

foond more often npon corn than npon anything else. m unds . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3110.4& 
They belong to the KrooP of stinlring caterpil lars, and Bearlnlf. antl .frlctlon. M. R. Wood . . . . . . . . . . . . .. . . . .  8110.'24 
the eilect of their spines npon the skin Is similar to Bed .Iay, C. Bethea . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8IlO,8.-t6 

that of a nettle. Belt fastener, I. J ack.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8IlO,233 
(7) A. S. E. asks (1) how to deodorize Belts. device for 8tretchlnlf and tilrhtenlng ele-

wood alcohol to fit it for burning? A. No etII.cient and vator, J. J.IDoullhty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8110,218 
Bicycle attechment, H. H. Holtkamp . • . . . . • • . . . • . . 8110,868 tw isted cotton about six Inches long, so tbat It will ex· cheap way III known. 2. What cement will secure Bit. See Bridie bit. 

tend to the side of tbe dust pan. Then set the pan on wood firmly to glass, same carrloo. by wheel applied BlOCk. See Hat block. Pulley block. 

(1) G. F. asks how to make a good 
flash light for photographic purposes. A. Porchase 
one ounce of magnesium powder and one oonce of 
negative gun cotton from dealers In photographic 
materials. Place on a dust pan enoogh cotton, when 
pulled out. to measure about 8� Inches In diameter. 
Sprinkle it over with twenty grains of magnesium 
powder to form a thin, even film. Lay over the mag­
nesium thus arranged a very thin layer of gon cotton. 
Connect to the bunch of cotton a smal l fose of 

a step ladder near the object, and when ready, l ight the to one side. A. Use bicycle tire cement, or dis- Board. See Drawlnlf board. Plo .. mould board. 
gun cotton fuse with a match, when instautly a brilliant solve 1 part India rnbber in 12 parts oonzine and add Boat launchlnlf carrilllle, H. J. Woods . . . . . . . . . . . . . .  8IIO,M:f 
flash will enme. There are several ready prepared 20 parts of shellac and carefully heat until benzine is Boller. See Steam boiler. 
magnesium componnds now Bold with special devices expelled. There is moch danger of the benzine Ignlt. Boll r. G. P. Erhard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8IlO,466 
and lamps to fire them. Ing. S. How to make the anil ine colors. getting them Bolt. See Latch bolt. 

iii the crystal forms. A. You can buy aniline colors Bolt., me.h clearer for. W. H. George . . . . . . . .. . . . . . 8IIO'1S9 
(2) J. C. asks for a receipt for removing Boltlnll macblne, T. W. Graham . . . . . . . . . . . . . . . . . . .  8IlO,226 

mildew from white silk. A. Perhaps naphtha will do it. from the dealel'll In chemicals. Book, G. D. Barnard . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . .  300.1P1' 
Take to dye house, or try following: Dip a piece of (8) W. B. K.-The terms .. cold-blood- Book. copylnlf, E. R. Solliday . . . . . . . . . . . . . . . . . . . . . . . .  iI9O,626 
flannel in alcohol and water, and well rub the place ; ed " and " warm-blooded." as appl ied to homan beings, Book oovers. sheath for, C. H. carrl . . . . . . . . . . . . . . . .  8IlO,4-I9 

iron on wrong side, potting a piece of damp cotton refer principally to the excitability or non-excitablllty of Bool< bolder, F. P. Harbaulfh . . . . . . . . . . . . . . . . . . . . . . . . 890,-'lSI 
cloth between the iron and the Silk. the Individual , and not really to, any diilerence In the :.,�!, !. !h!e���: . ���"iri�;;'i� ' '';;';;'bl��:' � :;90,552 

(3) E. F. Co. write : We recently no. heat of the blood. The temperatiire of the heart clrcu- BeaurBllBrd (rl . . . .  " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10.Il00 
lation In ail pel'llons In health Is about 118' Fah. Boots. machine for manufacturing conare&s, C. tlced an article In SCIBNTIlI'IO AXBBIc,ur npon the 

8ubject of slze of fire box under boilel'll to give be�t re- (9) I. A. C. desires a receipt to make w. Shippee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8IlO,26J 
Bottle, perfumery, W. W. Stewart . . . . . . . . . . . . . . . . . .  8IlO,Sl1 

suits. and stating that the fire boxes are uRoally too marking Ink, black and red,either or both, to mark cot- Bottle stopper, G. A. Fullerton . . . . . . . . . . . . . . . ... . . . 8IIO,1i86 
large. We have sospected that we osed too much fuel, ton bales and sacks. It mnst be cheap, as we sell by Box. See Folded bOx. 
and want to ascertain what size oor grate between the barrel. A. Take of shellac 2 parts, borax 2 parts, Box, H. S. Munson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8IJO..'1G7 
door and bridge wall  ooght to be onde� our bol ler, 13 water 25 parts, gum arabic 2 parts, and of eilher lamp. Box and dra .. er corner, J. B. West . . . . . . . . . . . . . . . . .  8110,421 
feet 6 Inches long. 6 ft. dJlllll., M tobes 2� inches, steam b lack. Venetian red, or nltramarlne a sutll.cleney. Boxes. macblne for mBliufactorinlf wooden, E. 
pressore requi red 80 pounds. A. The amonnt of Ill'Bte Boil the borax and shcllac In water till they are dis- W. Locke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3IIO,4M 
surface reqoired for your boiler Is dependent upon the solved, and withdraw from the fire. When the solution Bracket, -T. Koebler . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8110.80'.1 
amount of stesm reqnlred, which you do not mention. bas become cool, complete 115 parts with watn and add :::: Ea::. c::y��: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8110,818 
The article In question alludes to the construction of the colorlnll' matter to bring the Ink to Boltable COUlllt- 1 Brldlle 1I&Ie . ... Inlllolf, C. Bole . . . . . . . . . . . . . . . . . . . . . . 3II(I,f;21 
boilers of full capacity for the work to be done. If a I enee. When It le to be used with a stencil , It mOBt be Bridle bit, E. R. Caboone . . . . . . . . . . . . . . . . . . . . . . . . . . . 3110.567 
baUer with large grate BUrface can onl v keep up tbe made thicker than wIleD It II to be applied with a I Buckle, su.pender, A. 1'. R. Arndt . . . . . . . . . . . . . . . . . . 3IIO,4lI2 
steam required by strong firing, there \s nothing gained brnsh. Buckle, suspender, J. T. Budd . . . . . . . . . . . . . . . . . . . . . .  8IIO,BI 

Bucbaw mme. -J. W. Thompson . . . . . . . . . . . . . . . .. . . . 8IlO,416 
Burner. See Gas bnrner. 
Botter paokage, D. W. Mlller . . . . . . . . . . . . . . .  · . . . . . . . . . 890,-188 
Bntter .. orker, J. W. Botton . . . . . . . . . . . . . . . . . . . . . . . . 8IlO,5ti6 
Button, F. B. Crooks . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 8110,3» 
Botton settlna machine, A. M. lIInllhsh . . . . . . . .. . . . .  390,214 
Cake dropplnll macblne. P. F. Carroll . . . . . . . . . . . . . 8IIO,20Z 
camphor. reflnlnlf. 'Ill. J. Schreiter . . . . . . . . . . . . . . . . . .  8110,523 
candle, sulphur, C. H. Shaw . . . . . . . . . . . . . . . . . . . . . . . . .  8\JO,.iU 
Cane .hredder, S. Fiske . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 300,580 
Car brake, H. Otenbouse . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 390,613 
Car coupllolf, J. W. Chisholm . . . . . . . . . . . . . . . . . . . . . . . 390.345 
car coopllna. S. J. Freeman . . . . . . . . . . . . . . . . . . . . .. . . . .  lIIIU,4n 
Car coupling. L. E. lIunt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8110.602 
Car coupllna. J. S. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . 390,9&9 
Car coupling, D. N. T .... box, . . . . . . . . . . . . . . . . . . . . . . . . .  8IlO.411 
Car dumping device. D. T. Denton . . . . . . . . . . . . . . . . . .  39O.lI6O 
Car l'Iloter. J. H. Cook. . . .  . . . .  . . . . . . . . . . . . . . . . . . . .  390,283 
Car starter, C. H. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8IIO,44lI 
Cal'll, feed trough for etock, G. D. Borton . . . . . . . . . . 390.58& 
Carbon filaments, making. T. A. Edison . . . . . . . . . . . "',462 
Carpet. G. J. Bicknell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8\10,486 
Carnage top, F. R. Merrell . . . . . . . . . . . . . . . . . . . . . . . . . . 8110,887 
Ca.'TIer. See Cash and parcel carrier. 
Cart. road, N. H. Hill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  89O,liI\II 
Cartridge. acceleratllllf. H. P. Hul'llt . . . . . . . . . . . . . . . .  8IlO.2S3 
carving fork. W. W. Lee . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8IIO,.au 
Case. See Sbo .. calIS. 
cash and parcel carrier. D. I.ippy . . . . . . . . . . . . . . . . . . . 8IlO,3'I'8 
Casb and parcel carriei'll. rall .. ay for, G. F. 

Green . . . . .  . . . . . .  . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . .. S9O,293 
Castlnll metal Ingots, apparatos for. W. Hutrel-

mann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 1IIlO,.171 
Cattle Ifoard. J. T. Hall . . . . .  . . . . . . . .  . . . . . . . . . . . . .  . . . . . 3II1I,69I 
Cattle, head frame for, J. O. Dorris . . . . . . . . . . . . . . . . . 3\lO,2S1 
Chair. See Recll nlnll ohair. 
Chairs. foot re.t for. J. Hogan . . . . . . . . . . . . . . . . . . . . . .  391M'I'1 
Check hook. C. C. Lovejoy . . . . . . . . . . . . . . . . . . . . . . . . . .  Sl!(),8111 
Chili. W. Fawcett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 390,290 
Chili moold apparatu •• W. Fawcett . . . . . . . . . . . . . . . .  3IIO,a&\i 
Chimney. ventilating. L. Boutln . . . . . . . . . . . . .  � . . . . . . . 39O,:13T 
Clllar bunching machine, A. C. Sohute . . . . . . . . . . . . .  liIIO,2II8 

g.. q I ell __ _ _ _ . __ . . 
Cleaolnlf apparatus, mllllDetlc. A. Hempel:-:::-.:;-. ,--aJ11;f.19 . 
Clock, 8]'ncbronlzlnlf apparatus, C. l!l. Uoelllnlr_ . •  8\lO,2SO 
Closet. See Water closet. 
Coat or hat lock. Young &: McCrea . . . . . . . . . . . . . . . . . . 390.330 
Coin operated look for receptacles, L. M. Ryten-

burgb . . .  . . . . . . .  . . . . . . .  . . . . . . .  . . . . .  . . . . . . . .  . . . . . . . . .  300.622 
Comb. See Curry comb. 
Compound enlfine, Ber .. lck &: Seliei'll . . . . . . . . . . . . . . . 8110.4i!4 
Condeu.lng apparatus, J. U. Lloyd . . . . . . . . . . . . .. . . . . 8IIO.W1 
Coop, chicken, Booth .!l; Dawson . . . . . ... . . . . . . . . . . . . .  890,657 
Cotton IIIn rib, O. Washburne . . . . . . . . . . . . . . . . . . . . . . .  890.:\21 
Counter skiving machine. E. F. Beldlnlf . . . . . . . . . . . . 8IlO,661 
Coopllnll. See Car coupllnlf. Pipe coopllng. 

Shaft and pulley coupllnll. ThIll coupllnlf. 
Crackers, .how·box for, L. J. Anlfer . . . . . . . . . . . . . . .  8110,648 
Culf holder. C. R. Hart . . . . . . . . . . . . . . . . . . . . . . . . . . . .  _ . . 300,476 
Cultivator, C. E. Morton . . . . . . . . . . . . . . . . . . . . . . . .. . . . . iI9O,ootI 
Cultivator. orchard and vineyard, J. MorgAD . . . . . .  8IIO,8OIi 
Cultivator shovel, reversible. J. A. Johns:lU . . . . . . . 390,4'19 
Cultlvatol'll. sprinlf tootb attachment for, J. R. 

Younl( . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8110,216 
Curry comb, H. W. I .... rence . . . . . . . . . . . . . . . . . . . . .. . .  390.484 
Curve scriber, I!I. A. Gieseler . . . . . . . . . . . . . . . . . . . . . . . 3IIO.aa1 
Cuspidor, D. II . Murphy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8IlO,61' 
Cutter. See Band cutter. Feed outter. Key seat 

outter; Paper ootter. Sod cutter. 
Cutter and outter bar, Mortoo " Bro .. n . . . . . . . .. . . .  8IIO.Ii06 
Decoy duck. C. D. Gammon . . . . . . . . . . . . . . . . . . . . . . . . . . 390,681 
D'IIII I  __ ' ............... opCJUlII1( :rorc&ps. F. H. BroWD • • • •  .;. '!JGOiMl 
Dental tool, G. Evans . . . . . . . . . . . .  " . . . .  . .  . .  . . . .. . . .  8110,616 

Dentures, removable brldp for artUlclal, C. M. 
Richmond . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  390,621 

Dillpr. See Potato diJ(lfer. , 
Door check, E. Wickll . . . . . . . . . . . . . . . . . . .  . . . . .  . . . . . .  8\lO,274 
Draullht eqoallzer, S. c..se . . . . . . . . . . . . . . . . . . . . . . . . . . . 8IIfI,4IO 
Dl"3Ulfht I'8IfIllator. P. W. Cornwell . . . . . . . . . . . . . . . . .  3110.284 
Dra .. ban. cbeck plate for, W. H. Hovey . . . . . . . . . . . 3!IO,2S1 
Dra .. lng board. lfeometrlcal, J. M. Prlnlfle . . . . . . . . 8IlO,3II7 
DrawlnllS, dupllcatlnlf arohltectural and Similar, 

J. M. E .. en . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8IlO,Bi'I' 
Drill. See Rock drill. tleed drill. 
Drlll�, machine tor cuttlnlf twlot, J . Gasioro .. skl .. 3110,223 
Drlllln, maohlne, center, F. H. Rlebards . . . . . . . . . . d90,52U 
Drum tog, Foley &: Wilbur . . . . . . . . . . . . . . . . . . . . . . . . . . . 3110 4fl9 
Dost collector, J. S. Smith . . . . . . . . . . . . . . . . . . . . . . . . . .  390,524 

Dynamo, alte",ate current. E. Thomson . . . . . . . . . . .  4110.918 
l!IIectric circuit coutroller, A. F. L. Wlllato ... ky . . 8110.a29 
Electric conductol'll. device for protectlnlf, E. G. 

Acheson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8IlO,196 

ElectriC IIlfht clrcolt cut·otr swltoh, W. A. John-
son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3110.481 

Electrlo machine. dynalllo, C. S. BJ'IIdley . . . . . . . . . .  8IlO,489 
Electrlo maohlne, dYnam�. N; Tesla . . . . . . . . . . . . . .. . lRJI),U4 
Electrlo machine or motor, dynamo, N. Tesla . . . . .  8IlO,'16 
Electrlcal 41stributlOh, .ystem of. N. Tesl . . . . . . . . .  aoo,41B 
Eleotrlcal testlnlf appa .... tu •• J. W. Packard . . . . . . .  3IIO,lI1O 
Electricity for IIgbtlng, dl.trlbutlon and control 

of. H. Edmunda . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3!10.483 
Electrode, therapeutic. J. H. Woodward . . . . . : . . . . .  1I9O.M4 
Elevator, D. P. Van Court . . . . . . . . . . . . . . . . . . . . . . . . . .  8110,585 
End lfaCe. Wllllon, E. &: J. P. Reichart . . . . . . . . . . . . . . . 89O,26d 
Enlflne. See Compound enlline. 
E .... ser. blale, G. Wllkenlnll . . . . . . . . . . . . . . . . . . . . . . . . .  8IlO,Ml 
Etchlnll and produolng Inextlnlful.bable metallic 

dePOol1P upon bright metal surfaces, E. Nleo-
staedt . . . , . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8IlO,391 

Excavator and conveyer, J. Cable . . . . . . . . . . . . . . . . . .  890,..1 

Eye bal'll, machine for upsettlna, Cooke &: Car-
100Ifh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . aoo.458 

Fans, sprlnll motor for, G. W. Hou.ton . . . . . . . . . . . .  8IIO.i1611 • 

Feed cotter, J. O. Holt,aman . . . . . . . . . . . . .  , . . . . . . . . . .  8110,11:1 

Feed rack. D. F. Schwartz . . . . . . . . . . . . . . . . . . . . . . . .. . .  ' 800,25II 
Feed wHter heater, E. F. Lnthy . . . . . . . . . . . . . . . . . . . . .  SIIO.608 
Feed water heater. W. W eb.ter . . . . . . . . . . . . .  . -: . . . . . .  8IIO,Ii3'l 
Feltlnll. 'preparinlf animal hairs for, M. J. A. 

Dararelo . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3IIO,11t8 
Fence, W. M. Tipton . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . .  8IlO,288 
Fence machine. A. J. NeII' . . . . . . . . . . . . . . . . . . . . . .. . . . . .  SIIO.3» 
Fence making, tension devloe torI use In wire. A. 

Rlohardson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8110,617 
Fence poat-, N. En.mlnlfer . . . . . . . . . . . . . . . . . . . . . . . . ... . 3110,216 
Fence po.t, Madding &: Watson . . . . . . . . . . . . . .  , . . . . . .  "',495 
Fence . ..  Ire. B. Scar/eo . ; . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8IlO.261 
rence .. Ire stretcher. J. F. Warner . . . . . . . . . . . . . . . . .  3IIO.2'tl 
�'etter lock, W. Moran . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  3IIO.,r6i 
File, paper, 1.. E. Heltllnlf . . . . . . . . . . . . . . . . . . . . . . . . .. . . 390,5IIII 
Filter press. Brock &: M inton . . . . . . . . . . . . . . . . . . . . . . .  SIIO.568 
Firearms. set trllfller for, W. H. Davenport . . . . . .  : .  8\lO,288 
Fire .... cape. W. Bruce . . . . . . . . . ; . . . . . . . . . . . .  8IlO,445, 8IlO.«6 
Fire escape, J. M. Murphy . . . . . . . . . . . . . . . . . . . . . . . . . .  3\IO,S08 
Fireplace. A. J. Camphell . . . . . . . . . . . . . . . . . . . . . . . . .  . -. 8110,282 
Flatiron beater, A. L. Ho ... ell . . . . . . . . . . . . . . . . . . . .. . .  8110.''18 

Flour sate and Sifter, H. Foster, Sr . . . . . . . . . . . .. . . . . 890,219 

Flue, bot air, T. J. Bradbeer . . . . . . . . . . . . . . . . .  � . . . . . .  390.'118 
Folded IkIx or pall, C. W. Stroble . . . . . . . . . . . . . . . .... . .... 
Foldl .. , seat, R. L. Andre ... . . . . . . . . . . . . . . . . . . . . . . . . 8IlO,t31 
Foldlna Iable, A. T. H. Bro .. er . . . . . . . . . . . . . . . .. . . . . 8I\O,8MI 
Fork. See' Carrintt fork. · 

. 
Frame. See Advertl8lnlf frame. BuoksaWr-e,' 

Window trams. 
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Ititufifi t )mtritau. 
Freezer. T. I •. Delpy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 300.349 \ N ut look. D. Dodd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  300,212 

Fuel. apparatus fur the manufacture of peat. D. Nut lock. L. Von Froben . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  390.631 

Aikman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  390.Mb 011 product. pine. �'. S. Clark . . . . . . . . . . . . . . . . .  300.451. 300.452 

Fuel. manufacturlnll: peat. D. Aikman . . . . . . . . . . . . . .  300.547 Oil. refining piM. �'. S. Clark . . . . . . . . . . . . . . . . . . . . . . . .  300.454 

Fuei. oeat. D. A ikman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  300.546 Oven. J. W. Burr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SIIO.200 

}I'urnace. See Glass furnace. Smoke consuming Overshoe fasteninj(. Shorey & Richardson . . . . . . . .  390,405 

furnnce. Packtng, piston rod, H. G uels . . . . . . . . . . . . . . . • • . .••• • 390,225 

Furnace doors. pressure hoist for, J. Todd . . . . . . .  S90.627 Paper, apparatus for feedinjl. J. J. Allen . . . . . . . . . .  S90,2'l1 

�'"roace grate. T. Kirkwood . . . . . . . . . . . . . . . . . . . . . . . . .  390.376 Paper bag. F. W. Leinbach . . . . . . . . . . . . . . . . . . . . . . . . . . 300.00'/ 

Furnaces, draught appliance for steam boiler, Paper box making machinery. M. E. Brigham . . . . . 390,442 

Mosber & Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  390,508 Paper cutter. envelope moIstener, and rubber, 
l1"urnaces, feeding air to. H. Barr . . . . . . . . . . . . . . . .. . .  390,198 combined, T. W • .Ifish . . . . . . . . . . . . . . . . . . . . . . . . . . . .  890,579 

Gauge. See Shingler'. lIauge. Siding Ilaulle. Paper fasteners. machine for making. R. J. Shlp-
Ga •• apparatus for charglnil liquids wltb carboniC ley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 300.315 

acid. O. Brunler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  300.562 Paper holder and cutter. roll. P. Bakewell . . . . . . . . . 390.334 

G a. burner , heating. A. J. Doty . . . . . . . . . . . . . . . . . . . . . 3!JO.:l52 Paper. macblnery for perforating toilet or wrap' 
Gns pressure rellulator. Carter & Miller . . . . . . . . . . .  300.568 ping. S. Wheeler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  300.327 

G ate. See Brid"e Ilate. Railway gate. Paper. manufacture of perforated wrapplnll or 
(late. J.  W. Rutiedge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  390.62.1 toilet. S. Wheeler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SIIO.328 

Gate. L. D. West . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3OO.2i3 Pavement curbing. T. R. Weber . . . . . . . . . . . . . . . . . . . .  8!lO.:!22 

Gate fastening. B. B. Colfey . . . . . . . . . . . . . . . . . . . . .. . . . . 300.569 Pay device. D. W. Bundy . . . . . . . . . . . . . . . . . . . . . . . . . . .  300.342 

Gelatine coated sbeets. appliratus for soaklnll and Pen hoider and fountain. combined. R. M. BII-
stretchlnll. �'. W. Zimmer . . . . . . . . . . . . . . . . 300.�29. 300.&39 Iinlls . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  890.3-55 

U1ass furnace. Pearce & De L .. Chapelle . . . . . . . . .. . .  300.394 Pencil sharpener. T. H. Stalford . . . . . . . . . . . . . . . . . . . .  a90.410 
Glass. porcelain, etc., ornamentinJ{ articles of, C. Permutation lock, T. S. Spivey . . . . . . . . . . . . . . . . . . . . . . 390,528 

J. Brunetti . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  390.«7 Photographic camera .tand. J. E. Blackmore .. . . . .  300.199 

Glove. E. V. Whitaker . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . 300.540 Pipe. See Tobacco pipe. 

G love fastening. W. S. Richardson . . . . . . . . . . . . ... . . .  300.400 Pipe couplinll. D. M. Lellat . . . . . . . . . . . . . . . . . . . . . . . . . . 300.240 

Grain binder. J. W. Bl ood . . . . . . . . . . . . . . . . . . . . . . . .. . .  390.4:l6 Pipe hooks. making. H. Lilley . . . . . . . . . . . . . . . . . . . . . . . 300.491 

Grain binders. bundle dro pper for. J. Ritchie.. . . .  300.401 Pipe threadinll die stock. H. Brown . . . . . . . . . . . . . . . .  3!lO.«4 
Grain. device for H fting fallen, J. M. March . . . . . . .  :>90,400 Pipe wrench. J. Rose . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  890,402 

Grindinll mUi. A. S. Martin . . . . . . . . . . . . . . . . . . . . . . . . . . 300.497 Pipes and trap •• cleaninll .oll. T. A. Crowley . . . . . . 390.210 
G uard. See Cattle guard. Loom .b uttle guard. Plane. M. Doscher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  390.574 

Guitars. capoda.tro for. G. D. Molfat . . . . . . . . . . . . . . .  31;0.612 Planer aUllchment for planlnll curved .urfaces. 
Gun. air. C J. Hamilton . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  890.297 G. M. G riffiths . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 300.294 

G un • •  prin� air. p. inckney & Hamilton . . . . . . . . . . . . .  3'JO.311 \ Planter and chopper. cotton. Le.ter & Wblttley . .  390.Ul 
Hackle pins, awls, etc., machine for making, H. Planter. check row corn, N. O. Starks . . . . . . . . . . . . . .  300,529 

A. W illiams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 300.&l5 Planter. corn Bnd bean. A. N. Woodard . . . . . . .  • . . 300.42.'; 
Hn.mmock. B. A. Norris . . . . . . . . . . . . . . . . . . . . . • . • • . • . .  390,393 Plants. machine for setting, J. W. McKay . . . . . . . • .  390,500 

Handle. See Basket handle. Plow. mould board . J. A. Johnson . . . . . . . . . . . . . . . . . .  390.480 

Handie. M. Dixon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  300.351 Pocket knife Weck & Von Bultzlnll.lowen . . . . . . . .  390.&lS 
Hanger. See Track haDJler. Pole for carriages, extension. C. E. Perry . . . . . . . . . . 390,895 

����!?!. ?!,!.s!-�e�pv����: .l!-:. �: .�����:.":::::: :.: : : : :  �:�; �g��8A� hp!r8e
m�ps�pe�����I':,-etc., H. A. Ha�: ·QOO.OO� 

Harvester reel. J. F. !lteward . . . . . . . . . . . . . . . . . . . . . . .  SIIO,600 den . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 300.366 
Hn.rvesting machine, J. F. Steward . . . . . . . . . . . . . . . . . aro,531 Post. See Fence post. 
Hasp fR.8tening for trunks, etc.� I ... ines &; Mo rris . . .  390,492 Pota.to dtjilger. A. N. Woodard . . . . . . . . . . . . . . . . . . . . . . 390,426 
Hat block. R. H. Savage . . . . . . . . . . . . . . . . . .  , . . . .. . . . .  300.'04 Power to traction cables. means for transmitting. 
Hay rake. horse. D. Bol linll:er . . . . . . . . . . . . . . . . . . . . . . .  SIIO.437 W. H. Woodward . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  390.638 
Heat, means for utilizing boiler, furnace, and ex.- Press. See Filter press. 

haust .team. W. Ollphan t . . . . . . . . . . . . . . . .  . . . . .  390.511 Propeller. screw. H. D. Hodlleman . . . . . . . . . . . . . . . . .  890.867 
Heater. See �'eed water heater. Flatiron heater. Propeller • •  crew. C. G. Nye . . . . . . . . . . . . . . . . . . . . . . . . . . 3OO.m6 

Water heater. Puller. See Stump puller. 
Heel .tilfener machine. G. A. �-ullerton . . . . . . . . . . . .  300.585 Pulley block. T. R. Ferrall . . . . .  • . . . . . . . . . . . . . . . . . .  890.217 
Heeling machines, breasting attachment for, Pump. W. D. Andrews . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  390,3:{2 

McGenne.s & Tweedie . . . . . . . . . . . . . . . . . . . . . . . . . . .  390.:l84 QU ilt. down. A. E·ox . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  890.300 

Hlnlle. lock. L. Tilton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3!lO.41S Rack. See �-eed rack. 
Hinge stay. ball. J.  C. I.ynch . . . . . . . . . . . . . . . . . . . . . . . . .  890.609 Ralls or bar •• tougheninll .teel. J. Comn . . . . . . . . . . . .  390.206 
Hoistln" and conveyinll machine. A. E. Brown . . . .  300.500 Railway. elevat ed. J. M. HannAhs (r) . .  . . . . . . . . . . . . .  10.:J61 
Hoiliting and conveying machines, sheave block Railway frog, spring. J. T. Richardson . . . . . . . . . . . . .  390.399 

for. A. E. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  890.341 Railway Ilate. W. Riding . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  300.618 
Holder. See Book holder. Cuff holder. Line Railway passenger mllealle register. O. E. 

bolder. Necktie holder. Paper holder. Pen I Michaud . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 300.U6 
holder. Thill holder. Tool holder. Railway switch • •  treet. J. Shank . . . . . . . . . . . . . . . . . . . .  J!lO.261 

Hook. See Check hook. Snap hook. Railway swltcb • •  uspended. V.  Hoerschelmann . . .  890.600 
Hoop machine. J. Connell . . . . . . . . . . . . . . . . . . . . . . .. . . . . 300.207 Railway tie. I. G. Howell . . . . . . . . . . . . . . . . . . . . . . . . . . .  390.370 
House. See Portable house. Railway tracks, apparatus for removing ice from, 
Hub attachinll device. l!l. K. Emlg . . . . . . . . . . . . . . . . .  890.465 E. E. Rie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  390.619 
Hub for vehicle wbeels, E. G. Moulton . . . . . . . . . . . . .  890.613  Rake. See Hay rake. 
Ice creeller, J .  T. Harker . . . . . . . . . . . . . . . . . . . . . . . . . . .  390,5U4 Reapers and mowers, cutter bar, J . D. Norris . . . . . .  800,510 
Ice cutUna machtne, Hartuntl & Haussoer . . . . ... . .  39).865 ReclininJr nhJlir. �kAl" k Sb&d'9».. . - - - ... . . . . . . . . . . . . . .  390,353 
I C 1 n ... -- aoo '\79 RAP1 6�e Harvester reel. 
l::�TDg 'devices� sna�

'���
' f��',' Harfor(i :t· Reeves: 390:4i5 ReKister. See Railway passenger mtleage regls-

Inlaying wood. H. McHugh . . . . . . . . . . . . . . . . . . . . .. . . . .  390.611 ter. Time reilister. 
.Jack. See Screw jack. Rellulator. See Draught rellulator. Gas pressure 
Jewei setting. N. J.. Ripley . . . . . . . . . . . . . . . . . . . . . . . . . .  SIIO.620 regulator. 
Journal bearlnll. C. L. G ri.wold . . . . . . . . . . . . . . . . . . . .  300.590 Rock drill • •  team . T. F. Farrell . . . . . . . . . . . . . . . . . . . . . . 300.578 
Key .eat cutter. portable. M. Morton . . . . . . . . . . . . . . .  890.306 Rol ler. See Land roller. 
Kindlinll pack8l{e. C. C. Macbrair . . . . . . . . . . . . . . . . . . . 300.610 Roil ing metal. R. A. Carter . . . . . . . . . . . . . . . . . . . . . . . . . .  300.344 
Kli lfe. See Pocket knife. Rol linll mill. R. A .  Carter . . . . . . . . . . . . . . . . . . . . . . . . . . . .  300.343 
Knittinll machine •• • top motion for. W. H. KII. Roiling m ill apparatu •• F. H. Daniels . . . . . . . . . . . . . . . 390.285 

bourne. . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  300.876 Roll •• E. L. Ciark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3OO.2OJ 
Ladder. fire. A. J.  Sutherland . . . . . . . . . . . . . . . . . . . . . . . 390.6'26 Rooflnll plate or shingle. metall\c. A. O. Klt-
Lam p. electric arc. R. II. Mather . . . . . . . . . . . . . . . . . . . .  390.245 tredge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  300.236 
Lamp exUnllBisher. F. Rhlnd . . . . . . . . . . . . . . . . . . .. . . . . 3!lO.254 Saline liqnids. apparatus for purlfylnll and eva po-
Lamp. sbrnal, G. C. Dressel . . . . . . . . . . . . . . . . . . . . . . . . . .  390,288. rating, G. A. Porter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 390.616 
lAm ps. Morm protector for electric. T. H. Brady.  390.440 Sash lock. G. W. Keeler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 300.873 
Land roller and seed sower. Thomson & Johnson . 390.411 Sash lock. C. E. Morton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 300.507 

Lantern blide, magic. E. T. Pot.ter . . . . . . . . . . . . . . . . . .  390,396 Saw. drall, J. Harrigan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  390.364 

I.ast. repllirinll. J. Morrell . . . . . . . . . . . . . . . . . . . . . . . . .. . . 890.504 Saw filing and .ettin" machine. A. Tlt.cher . . . . . . . .  SIIO.5:12 
I.atch bolt. F. Spengler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3'JO.409 Saw Ilummer. O. H. Burdett. . . . . . . . .  . . . . . . . . . .  . . . . .  SIIO,563 
Laths aDd cuttinJi: veneers, machine for render- Sawmill, band, D. B. HanKon . . . . . . . . . . • . . . . . . . . . . . • • 300,227 

Ing. W. Ellis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .  300.289 Sawmills. lOll carri8l{e for. W. T. Smith . . . . . . . . . . . 390.525 
J.athe tool. M. C. Johnson . . . . . . . . . . . . . . . . . . . . . . . . . . . . SIIO.604 Sawing machine. G. Con.table . . . . . . . . . . . . . . . . . . . . . . . s:JO.456 
[.athiDil. machine for openlnll out metalliC. J. R. Sawinll machine. C. W. Trowbridge . . . . . . . . . . . . . .  300.628 

Branden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  SIIO.«1 Scale. spring. Salter & Hughes . . . . . . . . . . . . . . . . . . . . .  300.522 
I.awn sprinkler. J. S. Woobey . . . . . . . . . . . . . . . . . . . . . . . 390.427 Scarf. n eck band t iP. L. C. F. Frees . . . . . . . . . . . . . . . . . .  890.472 
Leal, art.lOcial . A. G ault . . . . . . . . . . .  , . . . . . . . . • . . . . . . . .  390.858 Scissors clasp, Harkness & Fessindell . . . . . . . . . . . ... . 390.228 
Letter box connection. J. G. Cutier . . . . . . . . . . . . . . . .  300.:147 Scraper. wbeeled dumplnll. C. A. Kenney . . . . . . . . . .  SIIO.:114 , 
Limekiln. O. Cook . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 390.208 Screw jack. J. O. J oyce . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  300.605 
Line boider. A. Rambicur . . . . . . . . . . . . . . . . . . . . . . . . . . . .  300.518 Seat. See Bath tub seat. Folding seat. 
J.lquld puriflcat.ion. apparatus for. W. Oliphant .. . .  WO.512 Seed drill. A. Hunt.ley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SIIO.60S 
Lobster flshlnll trap. A. Flick . . . . . . . . . . . . . . . . . . . . . . . .  300.218 Sewing ml\chlne buttonhole attachment. Weeks 
I.ock. See Coat or hat lock. Coin operated lOCk. & .Stone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SIIO.539 . 

Fetter lOCk. Master key lock. Nut lock. Per- Sewing machine loop tl\kers. mechanism for im-

mutstion lock. Sash lock. parting motion to. W. Beecroft . . . . . . . . . . . .. . . . .  890.278 
Lock and latcb. J. Cocks . . . . . . . . . . . . . . . . . . . . . . . . . . . .  300,205 Sewinll machine pre.ser foot. C. Leak . . . . . . . . . . . . . . 890.006 
Looms for weavinll double pile fabrics. pile warp Shaft and pulley coupling. F. E. Frey . . . . . . . . . . . .  390.68:1 

guide and tension device for. F. Carnell . . . . .. . .  300.448 Sbeet metal bending machine. I •. Coburn . . . .  . . . .  300.846 
Loom .buttle box mechanism. W. W"itle . . . . . . . . . .  890.419 Sheet metal ves.el. �'. Haberman . . . . . . . . . . . . . . . . . .  390.591 
I ... ooms, shuttle chanlling mechanism for. J. C. Sbell, explosive, E. Paulson . . . . . . . . . . . . . . . . . . . . . . . . :)90,249 

Brooks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  390.3.19 Shlnilier's gaUlle. F. P. Sanborn . . . . . . . . . . . . . . . . . . . .  390.ID3 
Loom shllttle guard. G. B. McCracken . . . . . . . . . . . . . .  390.l!J8 Sbow case. E. J. �·Ietcher . . . . . . . . . . . . . . . . . . . . . 300.581. 390.582 
Loom take-up mechanism. W. P. Uhlinller . . . . . . . .  300.630 Sldlnll gauge. A. C. L. Davi . . . . . . . . . . . . . . . . . . . . . . . . . .  390.459 
LoUon. T. Tomlinson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  390.534 Slllht feed lubricator. P. A. Bennett . . . . . . . . . . . . . . . .  390.534 
Lnbrlcator. See Sillbt feed lubricator. Sillnal. See Station sillnai. 
Malt powder. makinll dietary. A. R. Leerbeck . . . . .  S!lO.2S9 Skittle alley. convertible. H. Mltz.chke . . . . . . . . . . .  390.U7 
Malt turning apparatus. Hauser. Sr • •  & Depew . . . .  S90.29Il Sled. W. Gilcbrl.t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  390.588 
Manhole cover. W. Helser . . . . . . . . . . . . . . . . . . . . . . . . . . . 390.5�5 Sleillb. R. E. Lee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 890.488 
Ma.ber key lock. W. E. Sparks . . . . . . . . . . . . . . . . . . .  '" 390.527 Smoke consuming furnace. W. J. Ralferty . . .  , .. . . . .  300.252 
Match mngazine and IIl1hter. J. S. Foley . . . . 300.467. 300.468 Snap hook. W. H. Tyler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 300.629 
Measure for draftinll garments. M. J. Garnier . . . . . 300.291 Snow plow. L. Brill inller . . . . . . . . . . . . . . . . . . . . . . . . . . . .  300.il88 
Medicated dust ball •• device for snapping. J. B. Sod clltter. H. Gulliford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3!'O.296 

Cleaveland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  300.465 Sower. hand seed. H. A. Gore . . . . . . . . . . . . . . . . . . . . . . . .  300.292 
Metal bending and .tamplnll machine. G. A. Speed regulatlnl/: device. G. F. Evan . . . . . . . . . . . . . . . .  300.216 

Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  890.264 Spinning fiax. etc . •  machine for. A. T. Lawson. 
Metallic tube. L. F. Betts . . . . . . . . . . . . . . . . . . . . . . . . . . . .  300.553 890.486 to 300.487 Mill. See Grindinll mil\, Rollinll mill. Spinning mule. H. Ashworth . . . . . . . . . . . . . . . . . . . . . . . .  3OO.M9 
Mines. sillnal tube for. F. Shaw . . . . . . . . . . . . . . . . .. . . .  300.262 Spinnlnll splndles. bobbin holder for. J .  Davis . . . . 300.572 
Moulders' ladles. shoulder .trap attachment for. Spirals from lIat metal bar •• macblne for formlnll. 

J. B. Vallee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  300.320 I •. Gathmann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  390.357 
Mouldinll. E. Reddy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  300.898 Sprlnll. See Vehicle spring. 

Stool. H. C. Slttill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3110.406 
Stopper. See Bottle .topper. 
Stove attachment. vapor. C. A. Stock.trom . . . .. . . .  3110.62' 
Stove for burnlnll .traw. etc • • T. J. McBride . . . . . . .  3110.00' 
Stove. gns. J. Laxton. .  . . . . . . . . . . . . . . . . . . . .  . . . . . . . . .  300.377 
Stove or furnace Ilrate. D. G. Llttlelleld . . . . . . . . . . . .  SIIO.2-12 
Stump puller. J. M. Moore . . . . . . . . . . . . . . . . . . . . . . . . . .  SOO.SOO 
Supporter. See Abdomlnal .upporter. 
Susoender end. J. Lauterty. . . . . . . . . .  . . . . . . . . . . . . .  SIIO.303 
Suspender •. J. W. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SIIO.265 
Switch. See Electric IIllht circuit cut-olf switch. 

Rallway .wltch. 
Table. See Foldlnll table. 
Tanks. et� . •  device for operating the bottom doo .... 

of .teep. W. Toepfer . . .  . . . . . . . .  . . . . . . . .  . .  . . . . . .  890,533 
Tapping water or other mains, va1ve saddle for, 

A. Letzkus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . SIIO.'90 
Telephone. P. Wrlllht . . . . . . . . . . . . . . . . . . . . . . . .  · . . . . . . .  390.428 
Telepbonlc transmlttlnl/: In.trument. R. D·Unger. 800.675 
Tellurlan. Benedict & Miller . . . . . . . . . . . . . . . . . . . . . . .  890,8:l5 
Temperature controller, automatic. A. M. Butz . . .  390.281 
Terret. harnes •• S. J. Woelfly . . . . . . . . . . . . . . . . . . . .. . . .  890.542 
Testlnl/: macblne. R. Bagaley . . . . . . . . . . . . . . . . . . . . . . . .  890,f>50 
Tbil l  coupllnll. W. T. Ro.s . . . . . . . . . . . . . . . . . . . . . . . . . .  300.256 
Thill holder. H. B. Butts . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  300.566 
Th. See Rail way tie. 
Timepieces. winding Indicator for. A. M. Bach-

rach . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  300.383 
Time regl.ter for rallwliY stations. B. F. Freeland 890.222 
Tobacco, machine for pressing leaves of, W. R. 

La.siter . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . .  SIIO.238 
Tobacco pipe. C. L. Clarke. . . . . . . . . . . .  . . . . . . . . . . . . . . 390.� 
Toboggan. Waite & Brown . . . . . . . . . . . . . . . . . . . . . . . . . . 300.632 
Tool, compound, J. Benson . . . . . • • • • • • • • • • • • • • . • . . . . 390,433 
Tool holder. J. T. Peder.en . . . . . . . . . . . . . . . . . . . . . . . . .  890,616 
Toy. hou.e. M. E. Haldemann . . . . . . . . . . . . . . . . . . . . . .  890.296 
Toy. walking. M. La.key. . . . . . . . . . . . . . . . . . . . . . . . . . . .  890.483 
Traces and band •• waterproofing. S. Ogden . . . .  , . . .  390.248 
Track baDJ{er, L. Terry . . . • . . .  � • . • • . . . . . . . • • • • . • • • . . :9),412 
Trap. See Lobster fI.hlnll trap. Mole trap. 
Trap. H. C. Weeden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3OO.&14 

Truck, car, C. Thompson . . . . . . . . . • . • • • • • • • . • • • • • . • . •  390.267 

Trunk. P. H. Keene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3OO.2:14 

Truss. galvanic abdominal. L. Epple . . . . . . . . . . . . . . . .  300.354 
Tube. See Metall ic  tube. 
Tubes. makinll metallic. L. F. Betts . . . . . . . . . . . . . . . . 890.654 
Type writer cabinet, Harter & Parker . . . . . . . . • . • . . •  300,298 
Umbrella drip catcher. Robln.on & Rickard . . . . . . .  390.255 
Valve, engine, J. Des Brisay . . . . . . . . . . . . . . . . . . . . . . . . .  890,460 
Valve for fluid pressure brakes. H. Guel . . . . . . . . . . .  890.226 
Valve for radiators, air. J. P. Marsh . . . . . . . . . . . . . . . .  390.244 
VehIcle spring. E. Jarrell . . . . . . . . . . . . . . . . . . . . . . . . . . . . 300.372 
Vehicle spring. L. Pentz . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  390.250 
Vehicle spring. M. R. Strunk . . . . .  . . . . . . . . . . . . . . .  300.625 
Vehicle .pring attachment. R. H. Davis . . . . . . . . ... . 300.578 
Vehicle. two-wheeled. G .  W. Saunders . . . . . . . . . . . . .  3OO.:113 
Veneers, device for grooving and cutting. H. C. 

Ward . . . . . .  . .  . . .  . .  . .  . . . .  . .  . .  . .  .. . . . .  . . .  . . .  . .  . .  . . . .  SIIO.271 
Violin bow • .  J. Bohmann . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  3OO.27lI 
Watchmaker's tool .  J. Cook . . . . . . . . . . . . . .  . . . . . . . . . . .  300.457 
Watchmaker's tweezers, P. Seewald . . . . . . . . . . . . . . . .  aKl,260 
Watch. repeating. C. H. Meylan . . . . . . . . . . . . . . . . . . . . .  300.501 
Water closet. Clark & Crawford . . . . . . . . . . . . . . . . . . . . .  SIIO.204 
Water heater and purlHer. W. Webster . . . . . . . . . . .  300.588 
Weather strip. W. H. Woodard . . . . . . . . . . . . . . . . . . . . .  300.631 
Weavers' use. tool for. J. P. Hillard . . . . . . . . . . . . . . . .  300.59!l 
Wharves, bracing for, T. 'fhomson . . . . . . . . . . . . . . . • •  890.319 
Wheelbarrow. F. E. Fay . . . . . . . . . . . . . . . . . . . . . . . . .. . . . 890.S56 
Windmill. G. A. Baa.ch . . . . . . . . . . . . . . . . . . . . . . . . . . . .  300.517 
Window. W. Wallace . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . SIIO.270 
Window f .. ome. J. G. WII� .�� . .  _-..,: .. .. n ' ''''.' '  
Window sbade attachment. C. Niss. Jr . . . . . . . . . . . .  . 

Wire cuttlnll machine. A. Owen . . . . . . . . . . . . . . . . . . . .  300.615 
Wire drawing. fatty compound for. F. VOllel . . . . . .  300.269 
Wire formlnll m achine. A. Owen . . . . . . . . . . . . . . . . . . . .  300.1>1' 
Wire. poiutlng article. of. H. A. William .. . . . .. . . . .  3:10.686 
Wire • •  pllclng. E. P. �-rederlck . . . . . . . . . . . . . . . . . . . . . .  390.220 
Wire .tretcher. J. H. Birch . . . . . . . . . . . . . . . . . . . . . . . . . .  890.556 
Wire stretcher. C. M. Daniel.on . . . . . . . . . . . . . . . . . . . . .  390.211 
Wrench. See Pipe wrench. 
Wrench. Spaulding & Case . . . . . . . . . . . . . . . . . . . . . . . . . . 3OO.ill! 

Wrench. O. C. White . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  300.422 
Yarn cleanlnll device. H. F. West . . . . . . . . . . . . . . . . . . S90.S26 
Yarn. etc .• device for cleanlnll. H. F. We.t. 

S90.32S to 300,326 

TRADE MARKS. 

Beer. ale. and porter. lIer & B urllweger . . . . . . . . . . . . . .  15.919 
Beer. larlle. Beadle.ton & Woerz . . . . . . . . . . .. . . . . . . . .  15.912 
Canned fruits. vegetables. meats. poultry. and jel-

li es. A. B. Fenton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15.915 
Clothing and furnl.hinll Iloods. gentlemen' •• M .  

Weil . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15.926 
Cotton dr\JIs. Boott Cotton Mills . . . . . . . . . . . . . . . . . . . . . 16.918 
('rash, linen, Stevens Linen Works . . . . . . . . . . . . . . . . . .  15,U25 
Goods oC cotton, wool, cott()n Bnd wool, cotton and 

silk, or wool and silk, piece, BrtgK', Neumann & 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15.91' 
Liniment. L. II. Goldberg . . . . . . . . . . . . . . . . . . . . . . . . . . . 16.916 
Medicated truches. I •. B. J ones . . . . . . . . . . . . . . . . . . . . . . .  15.920 
Pantaloons. D. Marks . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  15.921 
Plows and plow ca.tlnlls. Wrenn. Whitehurst & 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . 15.928, 15.929 
Remedies for consumption. rheumatism. and aU 

diseases arlslnll from Impure hlood. vegetable, 
M. J.  Anderson & Co . . . . . . . . . . . . . . . . . . . . . .... _ ... . . 15.911 

Remedies or liniments. topical. A.. B. Whltalter 
et al. . . . . . . . . . . . . . .  . . . . . . . .  . . . . . . . . ..... . . . . . . . .... . .  15.9'�7 

Sbade fabrics. H. B. Wlllgln's Bon8 . . . .. . . . . . . .. . . . . . 15.!l3O 
8l1e8ia. Hyde & Burton . . . . . . . . . . . . . . . .. . . . . . . . .  15.917. 15.P18 
Soap for laundry and general purposes. Procter .t 

Gamllle . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . _ . . . .. . . . . 16.92' 
Underwelir and hosiery. J. &; R. Morley . . . . . . ... . . . 15.922 
Watche •• Non-Magnetic Watch Company . . . . . . . . . . 16.923 
Wood pulp. household articles made ot. Amoslteag 

1ndurllted Fiber Ware Company . . . . . . . . . . . . . . . . .  15.910 

DESIGNS. 

Chall" cover. G. Marchetti . . . . . . . . . . . . . . . . . . . . . .  18.652. 18.658 
/jorset •• ornamentation of. L. Kraus • • • . . • . . . " ._ .. . IS.651 
Drawer pull. E. L. Bryant . . . . . . . . . . . . . . _ _  . ... 18&4. 18.645 
Dress trlmminll •• Buhlmann & Peters . . . . . . . . . . . . . . , 18.648 
Lamp or torch body. J. W. Rohm . . . . . . . . . . . . . . . . . . . 18.669 
I ... emon squeezer. H. Ch'ytoQ. . . . • • • • • . •  ' . '  . . .. ..... . _ .... . .  18,649 
Necktie. W. Von Brennerberll . . . . . . . . . . . . . . . .. . ... . .  11.670 
011 elotb. C. T. & V. E. Meyer . . . . . . . . .  _ . . . . 18,654 to 18.668 
Tumbler or other IIla.sware. S. Hlpltlns. :1r . . . . . . . . . 18.650 
Wall paper. W. B. Burlle.s . . . . . . . . . . . . . . . . . . . . .  18.647. 18.618 

Mole trap. S. T. Grimmett . . . . . . . . . . . . . . . . . . . . . . . .. . .  SW;162 Sprinkler. See I.awn sprinkler. A Pri nted COpy of the speCification "",d drawing of 
Money pack8l{es. etc., safety case for. E. J. Square and device for laylno: 'out angles. com- any patent in the foregoing not will be fnrnlshed from 

Brooks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  890.559 blned try. P. L. Fox . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SIIO.4'0 this Office for 25 cents. In orderlnll please state tbe name 
Motion. device for �onvertlng. Montgomery & Stand. See Photollraphlc camera stand. and number of tbe patent desired. and remit to Munn & 

Helberller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 890.50:! Standard. adjustable. O. Luetke . . . . . . . . . . . . . . . . . . . .  890.:J81 Co .• 361 Broadway. New York. 
Mower. lawn. W. A. I.oud . . . . . . . . . . . . . . . . . . . . . . . . .. . .  300.49! Station .lllnal. block and order. B. F. Freeland . . . . 390.221 Canndlan Patent. may now be obtained by the 
Mu.lcal lnstrument. mechanical. J. McTammany. Steam boiler. D. A. Dickin.on . . . . . . . . . . . . . . . . . . . . . . .  3!lO.461 Inventors for any of tbe Inventions named In the fore-

39O,lI8.;. 390,886 Steam boiler. G. Klnll.ley . . . . . . . . . . . . . . . . . . . . . . . . . . . .  300.2;15 golnll U.t. provided they are simple. at 8 cost of *'0 
Necktie holder. E. Currie. Jr . . . . . . . . . . . . . . . . . . . . . . . .  390.571 Steam boiler. sectional. H. D. Rice . . . . . . . . . . . .. . . . .  3OO.:n2 1 each. It compUcated. the co.t wll1 be a UtI le more. For 
Net. lIy. V. A. & F. II. Weaver . . . . . . . . . . . . . . . . . . . .. . .  3OO.m Btenoll copyln" apparatu •• F. W. Zimmer . . . . . . . . . 390.'-'10 run Instructions address Muon & Co •• 361 Broadway. 
Nozzle, apray. L. D. Greene ct al . . . . . . . . . . . . . . . ... . . . 390.''1' Stock. device for catohlnll. F. M. Anable . . . . . . . . . .  S90,ilS1 New York. Other foreign patents may also be obtained. 
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Inside Pair", ench I n ... rtion • • •  "� cen ta a line. 
Back Pn .... .,nch I naerti on • • •  81 .00 ," i l lie. 

The above are charges per agate line-about ei!!ht 
words per line. This notice shows the width of the hne. 
and is 8�t in a.,zate type. Enlitravinjls "':Day head adver­
tisement 1 at the same rate per agate hne, by measure­
ment, as the letter press. A dvertisements must be 
received at. publication office 88 early as 'J.1hursd.ay morn-
109 to apP6a.r in l1ext issue. 

SCTew Cut­tio$' Auto-­
mauc Croa. Feed, etc. 

SeTon Saws, H Cat .. 10:itUe Circular Free SftwIl.LatheF E of all OUT Mortiser.. Machinery. 
Mfg. 695 Water St •• Seneca Falis, N .  Y. 

JA MES B. EADS.-AN ACCOUNT OF 
the Ufe and labors of thl. eminent enllineer. With a 
portrait. Contained In SCI F. � TIF IO AM F.RICAN SUPPLE­
MENT. No. �9�. PrIce 10 cents. To be had at this 011100 and from all newsdealers. 

SEBASTlAN,MAY&CO' 
Improved IlcI'ew Cutting Foot &L A m···"1111 

Power .. .a. 
Drill Presses. Chucks. Drills, 
Dogs, and machinists' and ama· 
teurs' outfits. Lathes on trial. 
Cataloguesmailed on application. 1 R!,; W. 2d St • • Cincinnati. O.  

CA MERA BELLOWS. - F ULL D ESCRIP-
tion. With 12 fhzures, ty means of which any amateur 
can easily m ake a camera bel lOWS for himself. Con· 
tRined tn SCn� l'\TIF IO A ME RICAN bUPI'LEMENT. No. 112�. Price 10 cent.. To be had at this omce and 
from all newsdealers. _ -

SEVEHN AND MERSEY TUNNELS. -
Full description of these two Importnnt engineering 
works. with two engravings. Contained In S(,lF.NTIFIC ��'6':J�t M�����r:.��Tt'r�� !W!e'w

s
����:ent.. To 

For sale by 
all 

dealers 
in 

Toilet Goods, 
or 

mailed 
prepaid on 
receipt of 

. pnce. 
.25 .50 .50 .25 .W .50 

THE P H O N OGRAPH . - ·A DETAILED 

�����g�ij��l b\h
o�n�t" ��� �':'�.i���.f°W;tgf 8 

t��g�� 
inge. Contained fn SCI F. STlll'IO AM ERIO_\ N  SUPPLfI'.­
M KNT. No. 632. Price 10 cent.. 1'0 be had at this 
om�e and from all newsdealers. 

T RA MWA Y. FLEXIB LE GlRDER.-DE­

rc'111.��"oFI�� �R�:g!�y��r:;x������G''i!�.f �o�e
o�; 

wire trllmway . With 21 f1j<Ures. Contained In S(,I F.NTI­FIC AM E R I (,AN SUPPLY.MENT. No . •  )9�. Price lU cents. 
To he had at this olllcc lind from all new.dealers. 

�t�T PRESS �. Circular size $8. News­
paper .ize W. Type setting easy. 

rioted directtoD�. Send 2 �tamp8 our WHfor catalogue presses. type. card •• CARDS&c .• to factory. KELSWY & CO. � Meriden . Conn. 

ELECTRIC  L lIHT A N D  POWE R.  
Edco Iystem o f  Arc and Incandescent Llgbtinll. D,­

rect or In con nection with the !'t.o ...... e 8.tterle. of the 
Electrlcal · Accu mulator Co. Dynamo,"", M otors, Lamps, 
Bat.l-en'iE· :!i? .lli'�,'Wt EJ:��X'k��PI\1:MPA N Y �l&4 Carter !!Itreet. " hlllldel phla, PII. 

© 1888 SCIENTIFIC AMERICAN, INC.
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F O R S A L E  , 
to any one In any part of the world who will furnish his adaress_ 

THE FA CTORIES OF 

T H E  H A M P D E N  WATC H CO. 

H A S WELL'S 
ENGINEERS' 

POCKET-BOOK 

Warehouse : 1 5  Park Row, New York. 
European Branch : Plckhuben 5, Hamburg. 

AT I!'!I'R I Jli GFIE I .D, MA SS.,  Covering about one acre of I/rotmd, with Engine, BOi ler, Sbaftlng, etc., ready for Immediate occus,"ncy for light 
����1t��:.�

l
g'it:::-:a':,�I�':iRj, 1f::�, ?::n':::';i, �f�l��-

Engineers' Pocket-Book. Mechanics' and En­
gineers' Pocket-Book of Tables, Rules, and 
Formulas pertain ing to MechaniCS, Math­
ematics, and Physics : including Areas, 
Squares, Cubes, and Roots, &c. ; Logarithms 
Hydraul ics, Hydrodynamics, Steam and the 
Steam-Engine, Naval Architecture. Mason­ry. Steam-Vessels, M ills, &c. ; Limes, Mor­
tars. Cements, &c. ; Orthography of Techni­
cal Words and Terms. &c. , &c . Fifty-second 
Edition. By CHAS. H. HASWELL. I2mo, 
Pocket-Book Form, $4.00. 

The Simplest, most Reliable, and Economical G ... Eniline 

To any person about to erect a dwelling house or .ta­ble, either In the country or city, or any builder wishing 
to examine the latest and best plans for a cburcb , school house, club house, or any other public building of high Or low cost, should procure a cOinplete set of tbe ARCHI­TECTS' AND BUILDERS' ED IT ION of tbe SCIENTIFIO AMERICAN. 

Tbe Information these volumes contain renders tbe Work almost Indispensable to tbe architect and bui lder, and to persons about to build for themselves tbey will find tbe worl< suggestive and moot useful. They contain colored pl'!otes of the elevatIon. plan, and detai l  draw­Ings of almost every CI""s of bulldln,!, wIth specifica­tion add approximate cost. 

Capt. J. ERICSSON to the Author. .�;It ������t
d w

g�!<, :lf�:o�.rc��:'l�:\��r�� 
t
¥� you belongs the'lonor 0'1 havlnll presented to the world a book contalnlDll more poBitive Information tilan was .ever before publlsbed. 1 could with justice say more." 

It covers the entire practical field of the mechnnlc­Chic/J{/O Int.r-Oc&m. 
su� :o���a!.?t:'� lh"�slin�fe�1S':t�;' �_��=ed at 

H A R PE R  & BROTHERS, NEW YORK. 
IT Th£ abot" world. for sale Uy aU booksellers, orwUl be amt blJ HARPKR & BROTIllllRS,pos!age prepaid, to anll 1J<lrt of tM UnUM states or Uonada, on receipt of thil 'PI'ice. HA RP­EIt'S CATALoGUE amt on receipt of Ten Cenls in8tamPl/. -Use Adamant Wal l P laster 

-IT IS-
Hard, Dense & Adhesive 

-DOES NOT­
CHECK or mtACK . 
It Is Impervioos to wind, water, Bnd disease germs. 
It dries In a few hours. 

It can be applied In any 
kind of weather. 

It Is In general use. Licen­ses granted for the mix. 
lng, uS��d����elling. 

ADAMANT MFG. CO. '1'1 Eo GENE8Es�:'''!,!I�1: Y. 
ETIOLOGY OF SCARLET FEVER.-A ��ct��I�r fe�e�'t1f�::;"li:e

S
�n o�

h
��

m
d�:l��c;.

a
��� COws to which a mild t orm of the disease has been given by man. Contained In Sf' I E"TIFIC AMERICAN SUPPJ.E­

JIE;I;T. N O. 6�". l'rIce 10 cents. To be had at this olllce and from all newsdealers. 
-=V�Bn-=D:-a-.e·-n-'. -=-PB-t--=)-..... -..,-=p=-u-=n-e)'-= .. =U:-el' HA S Jllahest Indorsement&, 

Envl8ble Reputation, 
8clentlfic Pedtaree_ A two yeflrs' test by conservative t'1.'HJlJJ&till&W! .'.?t_'lJlt.�per

in
· feet !.1.Ibrieator .lor Loo8B "-_111 

use. PrIces very reasonable. ,!lend 
for oor .. C&talol!!le Number 55. 
VAN DUZEN & TIFT, Cinclnnatl, O_ 

THE DEVELOPMENT OF THE MER-
curial Afr Pump.-By Prof. SUvanus P.Thompson, D.Sc. 
An Interestintl historical paper In which the various mer;:; curial air pumps In use from earl" time. up to tbe presen 
are clasBIUed .lUd described. 1. Upward drlvlug pumpo. 
II. Down .... rd driving ..\Lump.. 111. Upward and down­
ward driving pumps. IV. CombinatIOn pumpo. V. in­
Jector pumpo. VI. Mechanical mercurial pumps. W,th 36 eDIlr&vlnflB. Contained in SC[ II: ' TIJ'IC AMF.RICAN 
SUPPLElII KNT, Nos. fi�9, 6'10 and 831 . IIPr1ce 

d
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eal
oen� each. To bo had at this olllce and from a news er_ 

Y O R K  llIAN VF'G 

AUl�!!!!ll���:��.§�.es 
Specially adaI>ted for Electric 

1 .lall l lna. Yacht and Hoist­
Ing Engines. Turbine water 
wheels. Constructors of Special 
Machinery of anI de.Cril'tlon.

A CO. , Y O lt K ,  PA • •  U. I!'!. • 

O� RED A ND }JURPLE CHLORIDE, 
b";mlde and Iodide of .Uver.-On He1l0Cbro�an� the latent photollraphlc Im&lle. By M. J 
A series of papers sbowlng ( 1 )  that chlorine, bromine 
and iodine are capabl .. of forming sUver compouuds ex;:; blbitlng beautiful colorations and possesslnl\. grea. 
stability ; (2) that of "hese substances, the red

l 
� 10rd

(S� shows a tendency to e reproduction of co ors i au 
that these substances constitute the actual �a e'1:'rI�f Invlslbl:, t�O���:Acb 

i1�����b�.:tJ:y
a
��'t.';,u:'t'he aid �11a';,� Contained In �CJENTI1I'lC AlIIEBIOAN S U PPLt 

MESTS 
. 
NOB. 6 I �, 6

th
t 6, 6r11e' ,  6'l.J �e' �1� � :ofce each or 40 cents .or e se s. 

and from all newodeal"l'Il-

_ ": COMPLETE STEAM PUMP 
O N LY  S EV E N  DOLL A R S  

D E \I\ A N D  T r1 I S  P U M ;:;  
O F  Y O U R  0 :::: \t.' r�' i ' E-

D [ALE.� ,0 u S  � ;:) �  P P : U : S 
VA N 8 '; Z E N S P;nc.� T 

VAN D U Z E N  a. TI F T. 
r. c O L E.  MAK E. H S O  
0N C I N N AT I . ===::: , 

THE NEW CROTON AQUEDUCT.-
DetaIled dBlICf\ptlou of tbe great aqueduct now bey

lng 
t d to Ulcrease tbe w.ter supply of New orl< �Nt�� �so of the great dam whloh It 1: PI2pos�ltg 

build aero .. the Croton Rlver, at Quaker rI .... e. 
enaravlngo llnd a map. Coqt.alned III tlc. ENTI� Af,B't:. 
CA" S ( l PPLI<lIIE"T, No. 1J3S. Prl!!. 10 oen . 0 e 
had I1t thla ollloe aud from illl newlld_ors, 

STORAGE BATTERIES FOR ELEC-tric Locomotlon.-A paper by A. ReCkenzaun. olrerlng a few facta and figures relating to the present state of the subject of the appllcalion of storage batteries to loco­motive purpose •• ContaIned In HC, V,NTIFI<' AMERICAN SUPPL �ME "T. No. 823. PrIce 10 oents. To be had at this 011108 and from all newsdealers. 

THE PENNA. DIAMOND DRILL &. MFG. CO. 
I I I ItD S IIORO, PA., Builders of Hlgb CI .... Steam Engines. Diamond Drilling and General Machinery. Flour Mill Rolls Ground and Grooved. 

MACHINERY PALACE OF THE PARIS 

in existence. 
An Impulse at every revolution. Perfect steadiness I(uar .. nteed for Arc or Incandescent Electric Lights_ 
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A Perf'ectly Safe Mot.1' f.l' All Place8 and Pnl'p.se •• 
New York Agent, JOHN J. BOCKIE, 47 Dey Street. Chicago Allent, H . H. LATHAM, 318 Dearborn Street. WilliQm� I. nrton Mf�t Co-

P. o. Box 148. STERLING, �LL. 
HOING INTO THE POll.TRY BU�I-ne ... - o\  paper by P. H. Jacobs, reviewing the commer­cial aspects of poultrr ralslDll, and giving many useful hInts upon the subJect. Contained In SCIENTIFIC 
teM:�)l�nb1��:U����1r� .sr:e'w��::,�:

en
t
s. To 

Exhibition Of 1889.-Deserlption of the main gallery of the machinery Palaoe, and ot the 1!Ii2!1( foot trusses which are to be used in Ito construct.1on. W ith 2 en-�:�':.�T. �.
n
!t�n;.

d 
P'rI�f'���� *���'i�ats8.'i; M A DE WITH BOILINC WATER. 

GiJiLi""&GARRISON E P P S ' S 
:B:R.C>C>K.LJY:N. :N. Y., '0'. B • .A.. C RATEFU L-CO M FORTI N C  Builders of Steam PumplO for Liquids Or Seml.lIqulds. HIgh Grade Vacuum I'nmp�i Flltel' Pre"a Pllmpa, 

C 0 C 0 A Air C.mpl'e81001''', Acid II .... el''' Feed Pumps. A Kltatora. Conden..,l's for Pans. Bnalnes, i!!team . . Pumps, Vacuum Appal'atu .. ere. 
IRRIGATING MACHINERY ON THE Pacl!!c COJUIt.-By John Richards. An elabOrate dis­C118810n of the modifications that hRve had to be made 
1�C!r'!.:'�f;o�:
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l
'1':��! T'FIC A lIIERICAN SU"PI.�M ILNT NOR. 6�4 BUd 6"3. Prloe 10 cents each. '1'0 be had at this olllce and frOm all newtJQcalen. 

M A D E  W ITH BOILINC M I L K .  

WElT_YEa PATR1I'T 'P1T'RlI'ACE 
IDE AutomaUc Engines, Traction and Portable-EDgTnes 

STE.A.D5: :El.O.A.:E:) :El.OXo.Xo.E:El.lilh, 
Iaa1lfactured bJ Fou n d ry a nd M aoh l n e  Department, 

Harrisburg, Fa.. U. s. A. 

Four bound vol umes are now ready and may be ob­tained, by mall, direct frr.m the publishers or from any newsdealer. Price, '2.00 a volUme. Stitched In paper cover.. SubSCription price, per annum, $2.50. Address and remit to 
MUNN & CO., Publisbers, 

361 Broadway, New York. 

2nd � MACH INERY  n 
N. Y. lllach'y Depot, Bridge Store 16, Frankfort St., N.Y. 

BA R R E L  MA() H INERY. 

E. &; R. BOLIIIF.s, 
BUFII'ALO, N. y. 

PROPULSION OF STREET CARS.­to �r:: �le t,;:;i.:.r'l.\t,; �':.:�.!.';,��� �F�����
r
r�"q�,��X . to shrt a street car and keep It in motion under average condItions. Contained in SOl "STIFIC AMKIU(,AN SUP­PLEMENT, No. 3 3 3 .  Price 10 cent.. 1.'0 be had at this ollloe and from all newsdealers. 

BIT pOqual'p., Oval . ol' lto u n d S m o o r ll l l oles. For carpenter. cabinet\ and pattern work, H 
�;'n�PI��e:t-g'oJI7'�'i.1d��

e
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The value of the SCIENTI FIC AMERICAN ... an lldver­tising medium cannot be overestimated. Its circulation 
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r .f��:i� ries, and Is read In all the prinCipal I Ibrllries and reading mP.Dl8 of the world. A business man wants something let 'tiiii-;'dv-effi'A11I$" JI,Il'U!rtlsement In .. printed news­
some otber paper for tbe tl(,IENTil"IC- Jbt .. t>. .... JWJ"m hr, 8electtnJl' a list of publ\cations In Wil len yuu aecld.e It 8 
for your Interest to advertise. This Is frequently done, 
for the reason t.aat toe �ent . flets a larger eommi8810n 
from the papers havin .. a smull CIrculation thAn I. allow_ 

TO BUSINESS MEN. 

The NGINE AUTOMATIO CUT-OFF BA',tNCE VAtJl. e�/:'� ���e��::!���F�� ��������;, of thIs Plllle, or ad. TRENTON E Hlgliest dut,. eoonomJ, and dural) t��!' • dress M V NN &: CO •• Publlshpr8, Phenix ir.n C._ T,·en to91n' LNlb
. J-t" III MSt 

rsN. Y F. VAN WINKLE, Agt., er y ., . • 
36 1 Broadway, N ew Y .I'k . 

T-H-E--':A:G:E==O:F=T=H:E=:S�T�A�R;:S:. =:B:Y?E::-L:E::C:::T:R�IC;:-:A-;L�S;;T;R�E;;;;S�S;-. �A�N;-�IN;;;T��;;R;'; ��II��y����r7.:�tE�� dl��!t���eAE��� Prof Jan .. en History of the discoveries tbat have led estlng paper by Prof. A .  W. RuckeJ' :itn th? d��e=t atfve":alue of trOn and steel as materiuls forstreet rall­to the Introduction of the doctrine of evolution In the that exist In a dlelectrlc between c�n � 10rs�CI >'NTIF I C  road rail. Contained In SC l> :NTIFIC AMEHI(,AN S " P­scleuce of astronomy.. ContaIned In SCIENTIFIC AMER- potentials. With 9 flgu,res. C
6
0�� n'hic n 10 cents. To P L l<lIIE"T: NO. 4 99. Pl'lce 10 cents. To be had at this leAN SUPPLBMl<lIIT, Nos. 630 and 631 • • Prloe 10 oents AllElIlCAN SUPPLKK '" �o. 11 wodeal�rs olllce and fl'om all newsdealers. each.. To be had at this ollloe and from ail newsdealers_ be had at this ollloe and m a ne . 

HE Copying Apparatus T One thousand copIes In black. 
No special p .. per, no stencil, no 
special pen required. The natu­
ral handwriting Is 80 exceedlnj( 
falthtully rejl:rodUCed that In 

E CLIP SE �J1�:i!\.:A�;:I1�1��:li FELIX F. DAUI!'! &: CO., 

608 BroadwaJ, New York. 

INV ENTORS and others desirln.c lUIW articles mauufac­
tured and Introduced, addre .. P. (). Box 86, Cleveland, O. -·W·· . Encyclo-

E 
Diamond 

L
Book f!ee. 

L 
pedia of Drill. �nd 2�C:- fo� 

100 Engrav Ligbtni�g malbn� It-
ing.' of Hydraubc Amencan 

W E L L  WELL 'Well 'Worn, 
T O O  L S, Machines. !uro .... D\, 

Branch House: 11 and 13 S. Canal St., Chicago, Ills. 
ICE-HOUSE AND COLD ROOM.-BY R 
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Warranted absolutely pure 
C_, from which the excess of 
011 baa been removed. It baa three 
time_ tAe ,erengeh of Cocoa mixed 
with Starch, Arrowroot or Sugar. 
and Is therefore far more economi­
cal. co,Ung It" Utan one cent a 
cup. It Is delicious. nourishing, 
8trengthentng, easily digested. and 

IlIadllllll'Bblly adapted for InvBllda R8 
... for persona !n health. 

SOld bJ ero"n e'fe1'J1l'hen. 

W. BAKER & CO. ,  Dorchost81', lass. 

PIIt an Electric Bell in your house or shop. 
TO'I1 0lIl 40 It :vouraelt with 0'11! COIII.�ete Outfit. Prloe a 60 Outtlt �� �!.! Wr:'��la�le.a�I!.".b Button, 

O. :E:. J'O:N':E:S dD :sao., 55 tf; 67 LGngworlh, CINCINNATI, O. It is important to us that .J"O� mention this paper. 

COMPARATIVE VALUE OF STEAM 
and hot water tor tran.mUtlng beat end power.- An 
elaborate discussion of the subject, by Charles E. Emol'J_ 
Contained In SCIE1<TIlI'IC AMEUIOAN SUP l 'LEMVNT No. 
8 1 3 .  PrIce ten cents. To be had at tbls olllct' and 
from all newsdealers. 
PA TENT I.A M P  R RA (:K E'I' clamps on arDl of 

Sewing Machine work pa.sin .. under lamp. 8tllte and 
county 1'1I/hts for sale. A. �'. LENT, 87 A rlington St • .  
Newark. N. J. ,  or I. S_ LENT, Sing Sing, N. Y. 

FACTORY TO LET . 
A new 6-story brick building, In Boston, coverlnj( near­

ly 10,100 square feet ; well lil/bted, ele,vator., steRm heat 
and power. Will l et It as a whole, or In parts. A pply to 
JOHN A. EASTON ,  36 Temple Place. Boston (over Bank). 

G Hatileld_ With directions for construction. 
S
FOUl . vinas O:lntalned in ScIENTIII'lO AKERICAN uP­�,':.f:lIlNT. 39. Prloe 10 cent.. To be had at this 0lllC8 

and of all newsdealers. 

LIGHTNING CONDUCTORA.-DESURIP- DISEASES OF DYNAMOS.-=-APAPER tlon of anew form of appar"tus for testWIl I�h�n:r��'l.nii b:y S. P. Thompson, D. Sc . . dl.cusslng the maladies to ductors, and the method of uBlna I , IUS ra e S which dynamo machines are liable, and their treatment, ellilravlnils. Contained In ScI "NTIFIC
T
AM

b
ER�C�N 

t PJ; Cure and preveution. Contained �n !'(,U:NTI7J(, A M EIII_ PLEMENT, No. 3"6. Prloe 10 oents. 0 e a a 
OA N BUPPJ. EM " " T, No. 6�". PrlCe 10 oents. To be had AS B ESTOS FELTING W�S·lHalr -felt otD oe  and from all newsdealers. at this 011108 and from all newsdealer&. 

Cement FeltlRg CoverlRgs D UPI 1':X G \ S REG UI,A TO It ('0. City, • • • 
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. 98 HBld •• LaDe, 1'11, Y. I For Heater, Steam Water Pipes ��'l�fj �'!,!�� l�f
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.
bltlun The S CI enl111 C m en can _CLARK'S NOISELESS RUBBER WHEELS N E W C A T  A L 0 C UE --No MOl'e Splintered Flo.r.. A - PUBLICATIONS FOR 1 888 Dllrerent Styles. Catalogue Free.. --OF , 

Geo P. Clark Box L,Windsor locks, Ct. VALU ABLE PAP E R S  
The prices of tbe dlll'�bllcatlons ln the Unlted 

• , Contained in SCIRNTIFIC AMERICAN SUPPLEMENT, sent 
States, Canada, lind Mexloo are a. follows ; ELECTROTECHNICS, D E FI N I TIONS fru okm � �[,�d�'Ji

s
·Br.adwa,.. New Y.rk. RATES BY MAIL. 

a d DeBlgnatlons ln.-A 118t of the symbols proposed bJ - The Scientific A1I1erican (weekly), one year "'.00 Al'r_ Jamieson for electrical units, mRFoetr, �d e��: AMMONIA SULPHATE.-A PAPER Tile Sclentltlc American Supplement (weekly), one 5.00 �rlc meB8urements. Wlth f figures. N
on .. ,,"Ae �oe lO byWatoon Smlth, F.C.S .. descrlblngGruneberg's apJl!lol'B. year, • • • _ . • • _ . . EN'I'J.W AlIIE l ! lCAN tlUPP lol'M "NT. . 0. .. - odeal tus and prooe .. for mBtlna sulphate of 81DmOnla, Wltb The Scientific American, Export Edition (monthly) 08nt •• To be had Ilt this otDoe �d frOm ali new ers. 3 lIgurel. O:lntalned In SCIRN'I'III'lO AMERICAN Sl1r- one year, • . . • . . . . • 6.00 PLJ:lI( V,NT, No. 366. Price 10 centl. TO be had at this 

B lid PERFECT� 8P AP ER L E $ 1 0 .00  to $50.00 [\\W'd iiiAFNESS::" .". cu_ "� . .  ,,, .... -.... �/l:.�1�:::=.·�· ." .- ... " f!,.'" � F i ne... M aalc I,antern. and Ylew.p
of
rtP0

1 PJ'p
l'tl'oa

lf� was deaf 28 years. For partl... The SCleutific American and Supplement, .  '7.00 P • Mag jects Catalogues on applloatlon. a .  
nlBr., address T. S. PA f� E, d A hit t d B  lid The Kooh Patent vtJe. for J)J'8servinIl Il9WrE.A er ecs and Matbematlcal, 8 Meteorolollleal..,f MagiCCLanhl terns. el

tlo.l No. 2 Wa.t l'th Street, cor. 6th Avenue, New York City. The Scientific American an rc ec s an u - b.OO d pamohlets hllll been reCf'ntly .... prov I,. MA !l AIOI!'!E. � MadfBon .. treer. caa.. • - _ .  ers Edition, . • . . . _ . • . &Zl
nes

red, an d snbscrlbers to the SCIENTII'IC AKEBI-
The Scientific American, Supplement, and Arcill. 

prloe ue
e .

. C A'I-c'CAN 8UPPLEM .NT can be 
d I 0.00 ('AN and SC IESTIJI'I 

' -fiUO b mBil or 'l 2!1  at the tects and lIullders E It on, . • • . . • s�Plled fOlfl
the low Prl��vy bo'� .lde.lJ Inicrlptlon 8 H A N  C E R 8 FROGRESS MAOH INE WORKS. � Bates for Sia: MontllB. l1 �MMFrCpa�{EnUCAN "  In tlllhlt;""p�r'eoe:�7e£,or P U L L E Y , ' .A.. eSc F - :eBO�N, Thls lncllldeo postRtre, whlcb we pay. Remit by POstal eve!'f one wbo wllhes to preserve v .... v • F R I OT I O N  C L U Te M E 8. 44 Park. P1aoe. 1'1'_ T _ or expre .. money order, or draft to order of MUN N  &: ()O., Publl.herl SOIll:�O AxBRIc.ur. 

MUN N &: CO.,  381 Bl'oad ... ay, New Y.l'k • 
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I n .lde 1�8 1l-e�-p-;�h-i n 8er" oo • - • ,.:;, cent. B lille. 
Bllck I·aa'· ' enc b i ll.er. lon - - - 11 .00 B IIBe. 

The above are char�et1 per ajlate Ime-about etJilht 
words per l ine. 'l'b18  notice. shows. the width of tbe Une, 
and Its set in Rilate t ype. KnjlraVlnjl8 may hed.d adver .. 
ti8emen[� at the 8allle rate per allute l ine.  by measur&­
ment, as the let ter press. A dverti8e�eDU must be 
received at p u b l ication office 1\8 early &8 '1 hunday morn­
In", to apppar in  next issue. 

STAR HACK SAW 

'T hese Hack Saws will cut I ron and Steel bo 
yond all  ex vcctation. 

I ron wor k i ng mechanics e\" erywhere must and 

wi l l  Ufe them 'lhl·Y do the work of fi l,es at onc­

tl'nth th .. cost, and in one-tenth the tlme- One 

Pa tent Nickel-plat",] 8t<"('1 frame. �nd olle d07:en 

S i nch Blades, sent by ma l l , prl'pald, on rt'ceJpt 

of $ 1 .50. H ardwBrc deal ers w l 1 l 1 u rnls� them at 

at the same price. A II saws mark",] WIth a star, 
and bllllring our name are fully warranted. 

MIL LERS FALLS CO., 

9.1 .Beade St"""t, New ro"k 

TH E COP Y I N G  PAD.-H OW TO MAKE 
and how to u�p : with an enjlravinJ!.  PractICal dlrect i<.>ns 
how t o  p repare the �ellltine pad. ar.d also the anLln� t n k  
by which the copies are mad e :  how to �pplY t h e  wri tten 
lett er to  t h e  I?sd ; how to take oft' copies of the .lett�r. 
Contained i n  �ClEXT I (o'IC A � :EH.] CA N �.UPPr.EMEST. N O. 
4 3 � .  Price 10 cents. }i'OT sale at thiS office and by all  
newsdeH,l en; in  a l l  parts of the country. 

TH E KODAK CAMERA 
M a k  .. s 1 00 I n 8t Bnta n .. o u 8  

P i C l u rf"" by simply pressing a 
button.  Any body can use It who 
can wind watch. No fo('uSlDg. 
No ' Rapid Recti l inear 

e n s .  Photogral!cS 
u!!teC} m<foors. 
i v hd n n  of I,nhor 

Cttll fi nish 
or 

tory t o  

',itutifi' �mtti,au. 
The Ori[inal Unvnlcanized ·Pactin[. 

[OCTO�ER 20, 1 888. 

it 
� l' U U all otbers are com pared. CALLEn '!'BE ft T AVll ARn-A s lt Is tbePacklnll by wblcb 

�A�c�c�e�p�t�n!:o�p=:a::ck':l;:n':g:=-:"';;;'"�J I!:N !fL'IS PACKING unless 
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ble MateTl " l s . - A  p8�er by A . E . Outerbrldj/e Jr . •  de­
Bcribing a. proces� ( ,f eastiniii' hOD aod otber met K l s  u pon 
htce, embrohj�rles. fern fronds, and othel' eombust.lb l e  
mat c l ials. 'V i t h 4 i l i u toltratioll!;. t ontllinel1 in S( I ENTI .. 
F I t'  A M E IUCAN S r '  P P I .F.M E ' T, No. 60 I .  Price )O cents. 
To be had at this office and from all n ewsdealers. 

JENKINS BROS I ��DN!'::� ::r.e�t,Bp'�'::. 
I 164 DearborD St., Vb.lcaco• 

lonlt, H�I' rUm.en. :: 
Expose an Immense Heated 

Surface. 
Extract all the HeRt from 

the Gases. �·urni.h Pure 
W arm Air In Abundance. 
Fourteen Years of Tet!t. 

Universal ly  satisfactory. 
Send ror " Our FW'Ila.ce Book." 

Abram Cox Stove Co. , 
MAN UFACTURERS. 

Philadelphia and Chicago. 
lCE-BOATS - THEIR CONSTRUCT I O . ,  

and manallement. . With working drawings, d Ptal l8
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d 0 the Hudson river In winter . By H . A. ora a .  �� n
Contalned In SCIF-STI F I V  AMEIIlCAN SI:PPLt ­

ENT 1 The same number also contaln8 the rules acd � ulat.lOns for the formation of Ice-boat c1nb8. the .all­
n� and management of lce-ooats. Price 10 cento. 

Barnes' Patent foot Power Machinery. 
WORKERS OF WOOD OR M ETAL. 

without.team power, by using outflts oCtb •• e J4achlDea, 
caD bid lower, and save more mODey from ,""'-""2� 
thelrJoba, t.haa by any othermeanlror dome 

... td��lAB�h;;� or HOllie 'l'r1JDlDg. 
!;��e����al: �:,�ti��e P.�i�c:== 
tell'eII:' Price- Llat. Oatalogue Free. 

Scientific B� Catalogue 
R ECENT I . Y  P ( ' II I .l!· " �:D. 

Our new cRtaICJJlue conhl.tnlnJr over 100 pH.�e�, includ­
Inl< works on more than H rty dltrerent .uujects. W ill be 
mailed tree to  any u.ddrebs on applicution. 

lU U N N  & CII. , publl.hers ScientifiC A m erican. 
a61 1 I " OBdwIl Y ,  l" ew y o ,·k. 

PAN A M A  C ANAL.-A PAPER BY DR. 
W. Nelson on flome of the difficulties to be overcome in 
the prm�ecution of this work. Damming the ChllJITeS 
River. Extent  of the �art h cutting. Ocenn tidt:s. The 
climate. Prevalent d i seuses. Cost of the I an .. 1 1 0 J ives. 
('ost 01 the work. Contained In  SCIEN I IFI( ' A M E I I I CAN 
S U P P L UH: � T. No. 6. ,a.  Price ll) cents_ To be had at 
this offi('e and from al l  newsdeal ers. 

W .  F. '" J O H N  BARN ES CO_. 
11'0. 1999 .  _ Jtuby St., lIcck!crd, m. 

LE A D  S M E LTING. - A  FULL D ESCRIP: $" ti l- t U tl- f l- tI tton of t b e  Lewis Bartlett "rocess. by William RRmsay . a:;' '" '" �mtr i can 
Illustrated with 9 engraving.. Contained In SCI ENTIl' l C  
A :II E I I ICA "  S I · PPU:M KNT. No. M . 3 .  Price 10  cents. 
To be bad �t tbls oIDce and from all new8denlers. E!OTA BLI !!lIH .D 1 1S46. Morocco cove' Ca­
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8 0  I e - I  e a t  h e r  case. 
loaded for 100 pict ures, Mention thll paper. DELAFI ELD'S PAT.  SAW CLAMP Tile 1II08t Popolar Seleu t ille Pap.r 10 tile World. 

Price.  l·l�.OO. R .. l oBdh'a, S'l.oo. 
The Eastman Dry Plate & Fi lm Co. 

R ochester, N .  Y .  I 1 5  Oxford S t . ,  London. 

Sfud jar copy of Kodak Prime r  1dth Kodak Photograph. 

PN Eml AT l C  DYNAM ITE TUR PEDO 
Uun.-An exhaustive account of thiM new weapon and 
or the experiment� made with it i along with a d eRcrlp­
tion and t 1 ,  ustration of a proPo8.ed d ynsmite cruiser. 
w it h S  tl211res. Contained in Sen: , TIF IC  A ME U"'AS S u p­
PLE)IENT. �o • •  ;9;1. Price 10 cents To be had at tbls 
oftice antI from all new6denlers_. ______ _ 
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S A W 8 WlUlted 50,ooo sawyers SAWS 
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send us t heir full  addres� for a copy of Em- A A erson's Il1r Bouk of �A W�. We are first 
to i n troduce N A T (�U.A J. (JA S  for heating and 

W
temperinJZ �n�' .  with wonderful effect u p-

W on i m proving their qua l i t y  and toughness, 
enablinJl .us to red nce prices. A ddres8 S S E.UERSt l N ,  SM( '1'H & C U .  (Ltd.), 
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CH EMICAL AND ALLIED INDUS· 
trles.- By Watson SmlLh . An elaborate re.port upon 
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With saw for cuttlna ' metnls. Savea al l tbe broken 
hack-!'8w blades. In use over two years In all p8rt� of 
the coun r ry. The new clamps have the edjles bevelled 
that hold the Raw. B y  mail, with one bIKd,.e. 50 cents. 
Extra bladeR S)f ' x }i" , " Star

i
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OnlT 83.00 B V .. n .·, i n c i t . d l n ll:  I·o�tnae. Weeki),. ,t)� 1'\ u lliberl!!J n \' ell r. 

Thl" w i dely c l « n l n . ed and 8plendldly Illustrated 
paper Is pub tsl.pd weekly.  Every numDer contains six­
teen pages oi usefU l mf01 maUon and a large Dum ber or 
urhrina) engruvi nllfl of lIew Inventions und discoverIes, 
repreRentinlZ H:ngmeerlng W orks. 8team .\l lIchlnery, 
New inventions. Noveltie8 ir. M ecban !c8. M a nufllcturel 
Cbem lstry Electricity .  Te egraphy Pbotollraphy. Arcbl­
l P ,  ture. A griculture Horticulture, .NuturaJ J11sf.ory, etc. 
Complete List 01 Patents eacb .... eek. 

Over 3I)X) inventiont� of patents,  arranloCed in  al phabet­
tcal order, co\'ering every useful mechfln�cal  art In l i fe. 
W i t h  the aid of t h i R  book every mechnmc may become 
an inventor. A ddress G EO. A. RI ES. Poplar B luff, Mo. 

STEEL BALLS. 
For A lIti-F .. ictlon BeRri n a8, of R ..... C �n�r -rrel . Hardf"nt"d,. 
... rna n d .  n n d  B n r n h t b e d ,  from 

Tim CONTINENTAL , IRON WORKS, 
BR.OO:K.:L.'TN", 1'1". y-, 

T .. .. . U 8  o f  �lI b .. c rl p t i u " . -One copy o f  t h e  �C1P'..N­
TIFt£' A \ lERICAN wil, be sent tor one lII'.a1"-52 numbers­
po.tnge -preplilj ,  to UIIY subser. ber \II tbe U nited States 
or Canhda. on receipt or . .. . ·f·e d o l l u .·", by the pub-­
IIshers six mon 'hs. $1.50 : fnree montbs, $LOO. 

C ] u b".-� pecuu rateS for several names- and to Poet 
M asters W rite �OJ pa rticulars. 

Tbe safest way to remit ' s  by Posta. Order. Draft. or 
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R o i l i n g- Mach i n e  Co.,  FIt�hhara', lIa ... 
___ IT __ T_ake Ferry from lOtb or �3d St_. N. Y., to tireen pOln_t._A:l ____ _ �'O"NN &; co_. 

T�LE�( "OPIC () HJ �()TIVE8 AND MIR-
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95 M I LK ST. ,  BOSTON, MASS. 

------
01  L W E LL SU PPLY CO L d This Company owns the Letters Patent 

• t • granted to Alexander Graham Bell, March 9 1 '" 92 WATER STREET, 7th, 1876, No. 174,465, and January 30th, Plttsbu l·lrh, I'B., 
�Ianl lfact urers of everytning needed for 1877. No. 186,787. 
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Lock Box 40. 
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PH THIRIS. - A  PAPER BY DR. H. C. 
Wood. describing In d etail tbe new treatment of con­.umption by sulphuretpd bydroll:en. Contained In SCI­IONTIFIC  AJoIE.UO A N  8UPP I . E " �NT. No. �1t4. Price 10 cents. To be had at this oIDce and from all newsdealers. 

WATCH M A K E RS 
Send for REDUCED PRICE I.I!'IT of W bltcomb ! .a t b e  .. , date of July  L 1888. American Watcb Tool Co •• Waltham. Mass. 

HYPNOTISM IN FRANCE. - A  N I N­
t�B�fs��;.
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KEUFFEL & ESSER, l'fewYorlr . 
INDELIBLE D RAWING  INKS. 
Illacl:, !ron, Blue. GreOD, Scarlet, ClII'IIIlDe, Yellow. 

The best ever produced. Have onr Patent 
Ink }·iller. which regulates supply to IJen ; 
prevents soiling outside of pen-blade& ; Is the 
only cleanly device for filling pens. Sample 
.. sortment. seven vials (of above colora). 
mailed on receipt ot 50 cents. 

FIFTY YEARS' PROGRE�S IN TELE-grapbr.-By w. B. Preece. F.R.S. An Interesting bls­tortes P!iper. Improvements In  apparatus. Tele· pbones. PneumaUc telellrar.hs. Cable,. Railway tele­&raps, (;apltal invested in te  e,R'raph8 C 'nn� ... lned In SCI-
�';;��"�o A1>'�t!:f:i"t�I��lftI;,�� �:l ir�;· ,mZ';w,!;���r�� 

STEAM ENG INES 
Upright and Horizontal 

Stationary, ' 
Portable and Semi-Portable. S to 1 8  Ho ..... Power. Illustrated Pamphlet. Free. Addrf'SI 
A M E S L E FFE L 6. CO. 

SPRINGFIELD, 01110, 
or 1 1  0 Liberty St.. New York 

36 1 B roadway. N ew York. • 
T � :J!J  

Scientific American Supplement. 
Tbls Is a separate nnd d istinct publlClltion from 

TH L SCI Ir. :'\ 'l' I F I O  A M E R I {, A :'o: .  lIut ts unHorm therewttb 
In size. every number cor.tninll JR sixteen larlZ'e pages tll)' 
or engravtngij many of which are taken from foreign 
paper8. dOO accompanied with traDslal ed de8crlpl lons. 
TH II: Sf ' [I': :,\' T I F I ( ,  A:U t<:R I CA N  SUI 'PL ":)f ":J,'T Is published 
weekly.  Rnd luclude. a very wide ran"e of contents It 
presents tbe moet recent pap�r8 by emment writers 10 
all the prin �npaJ d e partments of �ciellce and the 
Useful Arts. �JIIbraelng Biolol<Y. Ger.loRY. MlneraloJl:Y. 
Natuml History beoj.:rnphf. r\ rchmology Astronom7, 
C b e m lstry . E l ectrrcity. Lh,ht Heat • .  \ l eclIanlcal EDgl. USEFUL BOOKS ne�' I Il�  s�eam al'd Rlltl WIlY EnglneermK. ' l in ing, 

I I Sh i p  Bul ldmg. �I arl n e  Engl neerl DlI. Pbotogr" pby. 
• Tecllnol"IlY. Manuf"cturlng I nduH .. eo. Sanitary En-Manufa�turers, AJ{rlcultur1sts, Chemists. Engineers. Me- I gineerin,R'. Agriculture. Horti culture, Domt>stlc F.cono­chamcs, BUilders, men of leisure, and profeRsiooal my. BloKraphy, M ed icine. etc. A VlUIt amvnnt of fresh men. of all cl".ses. need good books In tbe line of and valuable Information obtainable In no otb ub. their respective c"l lIngs. Our post office detmrlment Ilea l ion.  

er p 
permits the transmissIOn of book s  throullh the mall a Tile most impurfant Engineering Works, ;\1 echunJ(lID1s. at very smal l cost. A comprehensive cataloJrue vf and Man ufactures at h ome und ab!'0&,d ure IlJustrated useful books by ditrerent authors. on more than flfry and described in t b e  S U PP J . EM t-: :'I.' T. dltrerent subjects. bas recently been published for Price for the S , · Pl' . . .. :MEYT fOI" Ibe United Stat eo and free circulat ion at the office of this paper. SubJect.s Canada. $5.1W1 a year. or one COpy of the SCIESTIFI<" AJoI­classified wltb names of autbor. Persons desirinll EltlCAS and one copy of t h e SU I ' P U:lIJ .. "T. butb mailed a copy. bave only to ask for It. and It will be mailed for one fear for �' 00. Single copies 10 cento. Address to tbom. Address. 
lU V N N  & (;0 . . 361 IIroBdwB,.. New York. 

and rem.t by postal order. eXJIre .. money order. or cbeck, 

GOVERNMENT BREEDING FARM FOR Cavalry HorRes.-A paper by Lieut. " . C. Rob"rt'' 'D .  U .  S. A . .  outlining a plan for tile establishment of a brePd­Inll farm for boraea matntalned ami contro led by the fh:':c1':.:i��· '!'o':.:'i�:As::IfJ,.\�':.i?.?.':,
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Pr.F.M K NT. No. 6"". Price 10 cents. To be bad at this omce and from all newsdMlen. 

"I V � N  & ( � D . ,  afl l BroadwBJ, N. Y .. 
PubI1sbers SClEI'ITI II'IC AJoIEIIICAN. 

Building Edition. 
THE SCIENTIFIC AM ERICAN .A RCHITECT8' .A ND  

BUILDERS' EDITION I s  Issued monthly. J2.ClO a year. 
Single cople •• 25 cents. Yort.!' l I .rlre Q.uarto pages. eqnal to a1>out two b undred ord lnarv book PBlles : forming a 
large and splendid IU aI/BZl n .. of A .·chh .. e t II r .. , rich. 
Iy adorned with evannl plates in c% r.. and with other 
fine engravings ; lIIu8tratiDll' tbe most Inter •• tlng ex­
amples of mudern Arcbltecturnl Construction and 
all ll'd s"bJect&. 

A 'Mclal featnre Is tbe nreoentatlon In eacb nnmber 
of a variety of the latp8t and be,t plans for private resi­
dence • •  city and country. IncludlDll' tbo.e of very mod­
erate co.t as well as the more expensive. Drawings In 
perspective and In color are Jr!ven. tOlletber with full Ph," •• Spec ficatlon" �heets of Details. Estimates. ete. 

Tbe elelrance and che!lJlDe8s ot this lD8jlnlficent work 
have won for it tbe J .ll ru. .. ",t (� I t'cll l al l i on of any 
Arcbltectural publication I n  tbe world. Sold by aJ 
newsdealera. 1"�.ClO a year. R�m!t to 

MUN N & CO., Publisbers, 
36 1 Hroadwa�· ,  New York. 

We ,,100 send. 'ree 01 charge. a Synopsll of Yorelgn Pa· 
tent t"aws. showlnjl! tne CO"t and method of securim( 
patent. In all tbe prinCipal countries of tbe .. orld. 

l'II IJl'fl'f '" CO., Solicitor. o • •• &eO&., 
361 BroadwaJ. New York­

BRANCH OIl'J'lCKS.-No. 622 and 63t F Street, Pa­cllIe BuIldlDII, near 7th Street, WuhllllltOD, D. C. 
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