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RECENTLY PATENTED INVENTIONS. 
Engineering. 

GAS ENGINE VALVE GEAR.-Frank S. 
Mead, Montreal, Canada. For four-period gas and oil en
gines this invention provides an improved valve gear ar
ranged to positively and directly operate the valvefromthe 
engine shaft, dispensing with the usual side shaft, gears, 
cams, etc. The invention consists principally of a wheel 
for control:ing the movement of the valve, the wheel 
having an intermittent rotary movement and a recipro
cating travel in t4e direction of the valve stem. The 
device also forms a mechanical movement which may 
be used for various other purposes besides a valve 
gear. 

ed to slide across the open lower end of the magazine, 
the carriage having two traneverse channels to receive 
each a match, whereby a match may be carried out of 
the magazine of the carriage when the latter is moved in 
either direction. 

The cliarDe !O'r imertion muter this head is One Dolklr a 
Une Jor each insertion; about eioht words to a line. 
Advertisements must be received at publication office 
as early as Thursday morni1l!J to <l'P!Jffir in the follow
irna week's issue. 

some definite instructions on the commntator, as to thick
ness of metal, length of commutator and diameter of same? 
Should it be made of brass? Also, how thick lire the 
brushes? Can yon give me some working drawings or 
tell me in what SCIENTIFIC AMERICAN SUPPLEMENT I 
can find the building of commutator? A. You will find 
a good commutator described in SCIENTIFIC AMERICAN 

SUPPLEMENT, No. 600, page 9587, third column. In the 
motor you are building, the commutator bars need not be 
more than J.8 inch thick, though they can be more easily 
fastened if J;( inch thIck. They will not heat with the 
current they have to carry. They may have any conve
nient length. They are about 1 inch long in drawing. 
They should be of copper, though, if more convenient, 
brass will answer. The brushes are strips of sheet brass 
or copper, perhaps -l, inch thick, and set so as to press 
upon the commutator. 4. Will sheet iron, such as is 
used to cover storehouses with, do to build up the circu
lar iron plate for armature spools? A. The description 
says (page 12160, middle column, near top) that stovepipe 
iron may be used. This means any good quality of soft 
sheet iron. 5. Does the metal plate on the base have to 
be brass ? Can it not be iron or even steel ? A. The base 
plate is to give stiffness to the base, and prevent warping, 
as the article states. One metal is about as good as an
other. To start the motor, connect the two binding posts 
on the same side to eoch other by a wire, and arrange 
battery in series. It does not matter to which side the 
plus pole is joined. For a good form of battery see SCI

ENTIFIC AMERICAN SUPPLEMENT, No. 792. 

SMOKE AND GAS CON SUMER. -Arth ur 
B. Moore, East Las Vegas, New Mexico. 'rhis invention 
is for a furnace more especially designed for me in 
locomotives and marine and stationary engines, to insure 
the complete combustion of the burning fuel. An open 
pipe frame is arranged in the top of the fire box and 
along its sides and ends, directly below the crown sheet, 
the frame being connected with an air supply and each 
pipe having an inwardly opening longitudinal slIt to 
discharge air upon the burning fuel. The pipes are pro
tected by water jackets in which a free circulation of 
water is arranged for. 

WATER ACCUMULAToR.-Cm·lo Coda, 
Civila Vecchia, Italy. To facilitate supplying railway 
locomotives with witter in less time than has heretofore 
been practicable, this invention provides an apparatus 
comprising a main reservoir connected with an auxiliary 
reservoir or water tower wbich has an airtight cover 
continued upwardly beyond the level of the main res
ervoir, a discharge nozzle being connected to the 
reservoirs The construction obviates danger from 
freezing, as the water is almost continuously In motion, 
and the dimensions of the several parts are such that the 
auxiliary reservoirs are lilled in about the time equal to 
the smallest interval between trains. 

MEANS FOR COXVERTING MOTION.
Aaron B. Perine, Topeka, KansM. This invention is in 
the nature of an improved engine for transmitting power 
efficiently and with but little friction. It comprises a 
circular track on which travel with a gyratory motion 
one or more upright wheels, each havlng teeth on its 
periphery, a driving gear wheel meshing with the teeth 
of the gyratory wheel, there being means for rotating the 
gear wheel, and a circular series of ball bearings to 
resist the outward trend of the gyratory wheel at the 
upper and lower points of contact. 

Hallway Appliances. 

CAR COUPLING. - James S. Bal'tley, 
Whitesville, Ga. In couplings of the gravity pin-and
link type, this invention provides an improved coupling 
adapted for automatic coupling. and which may also be 
uncoupled from either the top or side of the car. A 
spring-cushioned coupling box at the front end of the 
drawhead is divided into a number of link-receiving 
compartments through which passes a vertically ad
justable coupling pin adapted to hold the link at differ
ent heights and angular adjustment for engagement 
with another coupling on a car that may be higher or 
lower. 

MiseeJlaneous. 

STOOL ADJU STING D KVICE.--Thomas 
W. Gilbert, Boston, Mass. T o  facilitate the adjustment 
upward or downward of the seat of a stool, and permit 
the seat to be revolved without raising or lowering it, is 
the object of this invention, which affords an adjnstmg 
mechanism actuated maiuly by the foot, but with which 
the seat may not be raised or lowered while occupied. 
Combined with the frame is a toothed rod meshing with 
a gear wheel, toward and from which is movable a lock: 
Llg device. 

STORE SERVICF. ApPARATUS.-William 
H. Brundage, Hudso:l, N. Y. To facilitate sending and 
returning money or change box carriages over wirewaYtl 
in stores. this invention provides improvements whereby 
the carriage is propelled without the use of previously 
stored-up power, and is received and held at the receiv
ing end without undue jar to the apparatus. The inven
tion consists principally of a sprin�-pre88ed picker 
stick adapted to engage and move the carriage hack
ward into propelling pOSItion, the atick being then sud
deuly released to send the carriage over the line, the 
carriage being received by bail-pointed, curved gripping 
arms to break the force of its movement and securely 
hold it. 

INCANDESCENT BURNER FOR LAN
TElINs.-Jamee W. DearinJ,\, Brooklyn, N. Y. In this 
burner threads or filaments of asbestos or similar ma
terial, or platinum wire, are supported over a flame, 
preferably a spirit flame, the filaments being adjustable 
in a manner to cent.er them upon the lens of a lantern. 
The JIlaments are so supported that they will become 
incandescent from end to end, and means are provided 
for attaching a fuel reservoir containing oil or spirits to 
the body of the lantern in such manner that the two 
parts will be held firmly together, while the parts may 
be quickly removed or connected, amI a perfect draught 
may be obtained. 

WINDOW SASH.-Alfred F. Smith, Las 
Vegas, N. M. Accordmg to this improvement, the 
window frame has vertical beads forming two vertical 
slideways, and in each guideway slIdes a cleat, each cleat 
having a recess covered hy a pla.te and carrying a spring
pressed and cam shaped bolt, the sashes beiLg rigidly 
connected with their respective cleats, so that the sashes 
and cleats slide in unison as the sashes are adjusted in 
the ordinary manner of operation. The sashes may be 
readily removed from the frame without withdrawing 
screws or nails or other permanent fastening devices. 

MATCH SAFE. - Walter W. Pennington, 
Butte, Montana. This is a device of simple construc
tion designed to limit the removal of matches to the 
taking of one at a time, thus insuring economy in their use. The safe has a vertical magazin� portion with 
glass end walls and a top cover, and a carriage is n:OUDt_ 

DAMPER .-George C. and Norman P. 
Fraser, Carsonville, Mich. The dampers designed by 
these inventors are arranged in pair� in such manner 
that each pair may be independently operated, the 
damper. being manipulated to promote a rapid draught 

I or to make the products of combustion pursue a tortuous 
course through the pipe, somewhat checking the 
draught and more effectively radiating the heat. The 
dampers each have an area of less width than the flue, 
a pinion is connected "ith each damper, and a rack bar 
extends between and connects the pinions, the rack bar 
engaging opposite sides of the pinions to turn the damp
ers oppositely. 

DAMPER REGULATOR.-J ohn R. Han
lon, Pennington, N. J. This invention provides simple 
means whereby water pressure, operating the draught 
mechanism of a furnace, may be readily controlled. It 
comprises " valve for a piped circulatiI>g system, the 
valve casing having a perforated diaphragm, a tubular 
post adjustable relatively to the casing and engaged by a 
screw-threaded portion of the valve stem, while a plate 
valve carried on the inner end of the stem is adapted to 
close the perforations through the diaphragm, a waste 
tube or pipe communicating with the interior of the tubular 
post. The arrangement is snch that the draught may be 
controlled from any part of the building with which suit
able connections have been made. 

BOOK OR MAN USCRIPT HOLDER.-EI
bert D. Hall, 57 Washington Street, Chicago, m.· This 
invention relates to that class of holders which are sup
ported on a table and mounted to swing at various posi
tions, to suit the convenience of a reader. The book or 

Marine Iron Works. Chicago. Catalogue free. 

"U. 8." Metal Polish. Indianapolis. Samples free. 

Gasoline Brazing Forge. Turner Brass Works, Chicago 

Yankee Notions. Waterbury Button Co .• Waterb'y, Ct. 

Agents Wanted - PRlmer'R j?erspiration Pomade. 
Frank Z. M a1fey. Indianapolis. Ind. 

Book on Blocks gives hook tests. etc. Price. large 2Oe., 
smalllOc. Address Star Brand. Boston. Mass. 

Improved Bicycle MaChinery of every description. 
The Garvin Machine Co .• Spring and Varick Sts., N. Y. 

Concrete Houses - cheaper than brick. superior to 
stone. "Ransome." 757 Monadnock Block. Chicago. 

The celebrated" Hornsby-Akroyd" Patent Safety Oil 
Engine is built by the De La Vergne Refrigerating Ma
chine Company. Foot of East 13!lth Street, New York. 

The best book for electriCians and beginners in elec
tricity is U Experimental Science," by Geo. M. Hopkins. 
By mail, $4. Munn & Co., publishers, 361 Broadway, N. Y. 

lr Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co .• 361 Broadway. 
New York. Free on application. 

IIINTS TO CORRESPONDENTS. 
. . d' Nallles and A.ddress must accompany all letters manuscript rest COnsIsts of longltu Illal frame plates or no attention will be paid thereto. This is for om whose upper edges are inclined for Hardly, a cleat being information and not for publication. 

secured to the front ends of the plates, and the rest being References to fonner articles or answers should . ed ' I t th ed f give date of paper and page or number of question. supported on a har PIVOt III ugs a e ge 0 Inquiries not answered III rea�onable �ime. should the table in such manner that it may be moved to 'oe repeated: correspondents will bear III mmd that 

(7262) .A. E. T. asks: 1. How can I re
duce a current of 110 volts to that of about 5 Bunsen 
cells? A. A resistance of German silver (preferably) or 
of iron wire will cut down the current for you. Such a 
construction as is used for tbe field resistance boxes of 
dynamos or for running an arc light in a stereopticon 
would be convenient. 2. A mucilage that will make a 
powder stick to skin or leather, SO that it will not brush 
off or crack. A. We doubt whether .uch a mucilage can 
be made as you ask for. A mucilage which does not easily 
crack is made as follows: 

Glycerine ............................ .4� parts. 
Soft soap...... .. .. .. . . .. ........ .. � " very convenient pOSitions with reference to one using some answers require not a little research, and. 

the table, while by means of side bars the rest may be thnugh we endeavor to reply to all either by lettei Dissolvel� parts of salIcylic acid in 30 parts of alcohol. 
or in this department. each must take his turn. Shake thoroughly together and add this to a mucilage elongated either over the top of the table or outward Bn yers wishing to purchase anl article not advertised made of 140 parts of gum arabic dissolved in about 270 therefrom. h���:s ;:;!';,�E,�t:11�g 

b;r �������hei�����resses of parts of water. The" Scientific American Cyclopedia" 
HINGE.-VeFpasian V. H edg-es, Coffey- Special 'VriUen Inforlllation on matters of gives numerous glues and mucilages, some of which may 

ville, Kansas. To make a more secure joint between the personal rather than general interest cannot be answer your purpose better than the above. 3. Solution expected without remuneration. door and the threshold, for the exclusion of water, air, Scientific AlIlerican Supplelllents referred that will amalgamate zinc by dipping it. A. A bath for 
etc., is the object of this invention, which provides a to may be had at the office. l'nce 10 cents each. amalgamating zinc is made as follows: Dissolve 1 part 
hinge that will ordinarily carry the door to clear the Books referred to promptly supplied on receipt of 

of mercury in 3 parts by weight of aqua regia; which is 
threshold and swing open, but in closing lower/:! the door Mii.r!��]8 sent f.or examination should be distinctly made by mixing 1 part of nitric acid ,,1th 3 parts of hy-
into a notch or rabbet in the threshold. It has two leaves marked or labeled. drochloric acid. 'ro this solution add 3 parts more of 
and a pivot pin, one of the leaves having longitudinal hydrochlorlC acid. and the bath is ready for use. 
movement with respect to the other on the pin, and the (7260) F. C. P. al'ks: How l ong should (7263) F. P., Mi�souri, asks: 1. What latter having a head on its lower end engaging the swing- twenty-four cells of gravity battery be in filling four stor- are the necessary properties in a limestone suitable for ing leaf, while a lever and cam attached to the upper end age batteries of 50 amperes? What would be the best a plastering lime ? Also for a lime that would do for of the pin engages the fixed leaf. way to connect the gravity cells? I have them connected cement. A. The best plaster is made with the purest 

TR US S PA D . -GeOl'ge V. Hou se, M'mnt in series now, but. it seems impossible to kee? the bl�e- hme marle, from the carbonate of lime rock. For theftn. 
Vernon, N. Y. This invention relates to pads having 

I 
stone solution hIgh enough or the spec,fic gravIty. ishing coat, which requires to have a smooth surface, to 

elastic bulbs to receive a distending medium, and pro- low enough. A. Yo� cannot cbarge . your storage cells be white and set quickly, plaster of Paris (calcined 
vides novel features of construction facilitating the con- in the way you descrIbe. You are USIng too much volt- gypsum) is mixed with the lime mortar. �. Is magnesia 
venient inflation of the bulb with air or a liquid, and a ag� and too few amperes. To charge storage cells.re- a necessaryproperty in lime ? Is it necessary in cement? 
graduation of the distention to suit the nature of the I qlllres 2'5 volts per cell . . You may proceed in one of two 

A. Magnesia is not only of no valne, bnt is considered a 
rupture to be reduced by the bulb, while au,o providing w�is: 1

2 
Th� m�s; ra�d

t
:a�-connect your 4 storage deleterious element in all kinds of mortar. 3. Is a non-

for an entire or partial removal of the distendinr, medium, ce s III serIes 0 eac , us. magnesian lime, when ground, as good as any otherlime 
as may be required. A further invention of the same -< n for building purposes ? A. Magnesian limestone does 
inventor covers novel details as to the manner of holding :>- not make the best mortar, although mucb used in the 
in place the inflatable pad bulb on a measurably �ield-

. 

11 
magnesian limestoue districts of the United St.ates. See 

ing but substantial pad holder upon one end of the 2 series of 2 in multiple. SCIENTIFIC AMERICAN SUPPLEMENT, No. 567, on tbe de-truss band, thus greatly improving the device in import- leterious qualities of magnesia in masonry. 
a.;t particulars. 

(7264.) T. M. writes: 1. Plf'ase tell ltJe 
GAME ApPARATUS. - Josna Adler, I through your paper, in using a 110 volt system, what 

Salem Oregon. To teach the rudiments of music while I Simtlarly connect your 24 gravity cells in 6 series of 4 size wire I should use to bring the current down to about 
affording amusement without requiring a knowledge of I cells each, and charge with them so arranged. If the 150 amperes at 60 volts, as I am an amateur in electrical 
music on the part of �he players. this inventor uses cards 

I
I bl�e c�lor does not come h!gh eI>ou�h, � resistance coil matte1"8, and would like to know. A. If the wire is to be 

on each of which is a musical scale; with the usual lines WIll brmg It up when put m the CIrClllt. 2. A slower open to the air, No. 1 A. W. G. will carry 150 amperes; 
and notes and the treble or bass signature numerals in. way--()onnect the 4 storage cells in 1 series. Conuect if it is to be shut away from the air, No. 00 should be 
dicating the notes, and sets of blocks to b� placed above the 24 gravity cells in 3 series of 8 cells each. If by .. 50 used. Of this wire you will need 5,912 feet. For a drop 
or below the cards. The game is played by trying to I amperes" you mean 50 ampere hours, by the first method of 60 volts, measure off !r of the wire, or 3,225 feet, and build the scale in rotation according to the numerals on th�y should c�arge �n 8 to 10 hours, and by the second use the reot as a resistance box is used. 2. Also please 
the cards, the winning scale being called off by giving 

I 
tWIce as long IS reqlllred. 

the name of the scale and the names of the note.. (7261) T. L. B. writes: In SCIENTIFIC 
COATED SILK UNDERWEAR. -A recent- I AMERICAN SUPPLEMENT, No. 761, of August 2,1890, I 

Iy registered trade mark (Kotedsilk) covers a new style saw a motor constructed by C. D .. Parkh�st. No�, I 
of goods just introduced by Messrs. Wilmerding & want to constru;t that motor from hIS ,;orking drawmg�, 
B . set, of Ne York City consisting of underwear but am not qlllte clear as to the meamng of some of hIS 
w:Ch has a kni�ted body portion of cotton and an inner I terms. Therefore, I write to see if you will answer the 
lining of silk either in the natural state or fleeced. following queries through your paper. 1. How much wire 
The silk linin� renders the garments very soft and they on .each spool of armature and field magnets, i. e., what 
are not liable to irritate the skin of the wearer, while WeIght and length on each spool of each magnet, field 
they are designed to be more durable , of lighter weight, and armatw;e, how Is a shunt motor connected up, also 
and warmer than wool, and also mothproof. what size of wire should I use on armature and field, and 

how connect it up to run motor by a battery? A. Each 
spool will hold about 40 feet of No. 18 B. and S. gage 

Designs. wire for armature and about 142 feet of No. 24 for fleld, 
JUG.-Henry T. Pope and BenjaminF. shunt�ound. The wire,No. 18,for six spools of arma

Kidder, Fort Payne, Ala. This jug has a horizontally ture weIghs about 1� pounds; for t�e two field spools, 
embossed belt, an annular depressior.. or well around its 

I 
No. 24, nearly � Jl?,md. T�connect It as a shunt ��tor, 

outh and two opposite perforated side fins on the follow the instructIOns on mld'lie column of deSCrIption, 
:uter �all of the depression. : page 12161, beginning" The inside end of one spool and 

. . I the outside end of the next are fastened to one commu_ 
SCRAPING TooL.-Sarah M. Cu�hmg, 1 tator bar," etc. That is what is meant by a shunt or 

Salem, and Ward O. Perkins, Boston, Mass. This is a 'branch. The electricity has two paths. The sizes of 
simple tool with handle portion and concave scraping wire are Nil: 18 for 6 armature spools. No. 24 for 2 field 
edge adapted to clean without damaging the surface of spools. See same page of description for this. The motor 
pneumatic bicycle tires. is intended to be run by a battery and in no other way. 

MOULDED TIRE SECTION.- Jaccb A. If put on a lighting circnit, you will see it go up in smoke. 
Lewis and William G. Spiegel, New York City. This unless the current pas.es through a resistance consisting 
design is for a segmental hollow tire, each section having of several hundred feet of wire first. This is dependent 
at one end a cylindrical projection and at the other end I on th� sort.of cu:rent i� the circuit and no definite in
a solid portion in which is a corresponding cylindrical I structlOn !)an be gIven WIthout fnll knowledge. 2. What 
recess, that the sections may thus be fitted �gether to are the soft iron pole pieces fastened to after baving. one 
form a complete tire. end fastened to the magnets, armature and fields, I. e., 

. what are they fastened to on the armature shaft. or are 

tell what resistance and amperes on a 60 volt system, 
using a storage battery, s" the voltage is abont 45 and 150 
amperes. If this is not plain enough, please let me 
know, as I am not up in electrical matters. A. To ob
tain 45 volts with a storage battery, 23 cells in series are 
required. The type" G " of the chloride·accumulator. 17 
plates in a cell, will give 160 amperes for 10 hours. 

(7265) B.-B. asks: 1. Can you make the 
field magnet ring for the dynamo described in yonr paper 
September 11, 1897 ? I do not want the holes bored in it
just the plain ring, made according to the directions given. 
A. This can be done by some machine shop in your part 
of the country far cheaper than it could be done in New 
York and sent out. The ring sbould be of wronght iron. 
While a cast iron ring wi1l work, it is not so effective. 2. 
What will it cost to get the toothed armature made ? A. 
The cost of baving this tootbed armature made will of 
course vary according to the value of the time of the 
maker. It should not take over two hours. The cost of 
the thin iron should come within thirty or forty cents. 3. 
Can I use a ten segment commutator instead of the rings? 
A. This machine is not intended for a direct current gen
erator, owing to the number of poles in the field. There
fore, a ten·segment commutator would not be adapted to 
the purpose. 4. I do not understand much about it, but, 
from what I have read, I inferred that when ring com
mutators are used, the dynamos give alt.ernating currents 
and when segment ones are used we get continuous cur
rents. Is this so ? A. Your inference in regard to ring 
and segment commutators is correct. With plain sliding 
rings, dynamos give alternating currents, when the fields 
are separately excited. With segment commutators the 
alternating current is rectified, producing a continuous 
current. 5. If the above is true, if I use a segment com· 
mutator on the dynamo, will I get a continuous current ? 
A. The conversion of this machine to a direct current 
dynamo is not advisable. 

STOVE.-Ernest C. Cole, CouuCII Bluffs, they fastened at all ? A. They are not fastened to any
Iowa. Tbis design is for sto,e ornamentation which thing. They are magnetized by the current through the shall �ake the stove attractive in llPpearance, the de;dgn I coils, and cannot. be dispensed with. 3. What is their pur
coverIng detalls as' to the stove top, legs, ash door, pose? It seems they can be done away with. Yon say the 
draught plate, etc. commutator may he made ofthe usnai form, with 6 bars, as (7266) J. C. P. writes: My 90° band 

NOTE.-Copies of any of the above patents will be in :i''iga. 12 and 11; a good commutator mar also be made 

I 
feed arc lamp in stereopticon current, 15 amperes at 6() 

furnished by Munn & Co. for 10 cents each. Please as described in a previous article upon small motors, the volts, coned carbons, lower one biggest, troubles me by 
send name of the patentee, title of iny�ntion, I\!ld date I flanged cylinder being cut up into 6 pieces inst.ead of 2. "jgrowing" horns on the lower r.arbons, short circuiting 
of this paper. I What previous article do you refer to ? Qanyou giveme arc and varying intensity. Why? How avOided? A. Tbe 
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growth 0 f the negative carbon I B i n  general due to a n  ex- LIGHT : VISIBLE AN D INVISIBLE. A 
cess of current. Additional resistance in the circuit of series of lectures deli vered at the 
the lamp will remedy it. Royal Institution of Great Britai n,  

(7267) H. A. C. :,aY5 : Will  you kindly 
publish in your valuable paper a recipe . for tempering 
wood cutting tools in oil ? A. Wood cutting tools are 
usually ma,le somewhat softer and with more of a spring 
temper than the thicker edge of metal cutting tools. The 
process is the same for both, but the temper is drawn 
lower or to a bluish tint. For wood cutting tools hard. 
ened in oil a slow fire should be used. so as not to bum the 
corners and edges by overheating. Heat to a cherry red 
and quickly plunge. edge first, in tbe oil bath. While the 
thick part of the tool is still hot, place it over the fire and 
slowly heat until the oil takes fire, then plunge again in 
the oil bath or water. The bluing process of tempering 
is mucb used, and i. done by cleaning the surface of the 
hardened part of the tool with emery paper and tben 
heating by contact with a riece of red hot iron jill t back 
of the cutting edge. When the color has reached tbe 
blue tint, plunge it in water. 

'(7268) S. A. S. a�ks : 1. If a cubic inch of 
water, in pusstng over a bot meta1lic surface, absorbs a 
certain amount of heat, how many cubic inches of air 
will bave to pass over to ab.orb the same amount in the 
same tilne ? A. Water will take up about four times as 
mnch heat aM air under the same circumstances, the air to 
be free, that is, not under prP8sure except atmos�heric 
pressure. 2. What I wish to get at in the above question 
is really the proportion between the con.luctivity of air 
and water. A. This is an entirely di.fferent question, 
thougb apparently not meant to be. The experiments 
are not very conclusive as to the relative conductivity of 
air and water, but it may be stated somewhat roughly 
that the conductivity of air is from -h to .'t

·
that of water. 

(7269) R. W. S. asks how to I1lake a 
copying and enlarging camera and desires to know how a 
suitable combination of srectacle lenses can be made 
to have only 4 inches focus, yet of sufficient covering. 
power to enlarge a 4x5 negative to an 8Xl0, and where 
and what stops should be used ? A. A concavo·convex 
single spectacle lens an inch and a half in diameter can 
be used with a stop � of an inch in diameter located in 
front of the lens about one inch. The focus of tbe len. 
sbould not be le8s tban six inches. See SUPPLEMENT, 

No. 1001, for a reducin!! and enlarging camera. 

(7270) P. F. asks (1) if it is pra ctic'ai to 
build the dynamo described in your SUPPLEMENT, No 600, 
three-fourths the given dimensions. If so, what change. 
are necessary ill the size and amount of wire, and what 
will be its output? A. The dynamo of SUPPLEMENT. No. 
600.can be built three-fourtt. as large as the given dimen
sions. Use �o. 23 A. W. G. for the armature and No. 
21 for the field. Wind the same number of coils and 
turns in each as called for in the original design. 2. Wh, t 
power will it have if run as a motor. and how many cells 
of Partz gravity hattery will be required to nm it? A. It 
will give about J4 horse power as a motor. It would not 
be economical to drive it with gravity cells. 3. Is it pos· 
sible to run such a motor on an incandescent alternating 
cIrcuit ? A. A direct current motor cannot be run on an 
alternating circuit. 

(7271) A. J. P. w rites : In referpnce to 
the answer given to E. E. S. in Notes and Queries, ques· 
tion No. 7242, in the SCIENTIFIC AMERICAN for Novem
ber 27, I would respecfully call your atteI!tion to the fact 
that a change in the strength of tbe needle would not 
change the value of one a npere on the scale. To quote 
W. E. Ayrton in his " Practical Electricity :" "The de
flection prnduced by a given current passlDg through a 
tangent galvanometer is not altered by varying the 
strength of the magnetic needle. . . . For altering 
the strength of the needle alters the deflecting and con
trolling forces in exactly the same proportion, so that the 
direction of the resnltant of these two forces remains un· 
chunged. A. A. J. P. is correct. It is a well known 
fact that the law of tbe current for the tangent gal. 

Hr 
vanometer is C= -tan a --R formula which contains 

2"u 
no factor dependent on the needle. In other words, the 
stren�th of the needle is not involved. The only condi 
lion affecting the needle is that it should not be longer 
tban from one-tenth to one-twelfth of r, the radius of the 
coil. 

NEW BOOKS, ETC. 
BIRD NEIGHBORS : AN I NTRODUCTORY 

ACQUAINTANCE WITH 150 BIRDS COM
MONLY FOUND IN THE WOODS, 
FIELDS, AND (j- A.RDENS ABOUT OUR 
HOMES. By Neltj e Blanchan. With 
introduction by John BUIToug-hs, 
and fifty plates of birds in natural 
colors. New York : Douhleday & 
McClure COlllpany. Pp. 233. Price 
$2. 

In the preface to this truly sumptuous volume tbe 
autbor acknowledges indebtedness to all the time-honored 
standard authorities. and to many ornitbologists of the 
present day, as well as the fact that the manuscr;pt was 
read and annotated by Mr. John Burroughs. The book 
makes the identification of the birds des(�ribed simple 
and positive, all tbe birds being grouped according to 
color, as being the first and often the only characteristic 
commonly noted, While according to another classfica
tion tbe birds are gr,>uped according to their seasou. 
Supplementary chapters deal witb family traits and char
acteristics and teU which groups of birds sbow prefer
ences for certain localities and where to look for others. 
'l'he fifty -colored plates are most beautiful and accurate. 
the "riUiancy of the coloring being perhaps more con 
spicuous than will be found in some of tbe standard 
authorities. a fact which the writer explains by saying 

·that the specimens examin'ed and described were not the 
faded ones to be seen in museUIrS. but live birds in their 
fresh spring plumage, studIed afield. Such books as 
this one add new interest to life. for, as Mr. Burrougt. 
says, ., the birds link themselves to your memory of 
seasons and places. so that a song, a call. a gleam of 
color, set going a sequence of delightful rem iniscences 
in one's mind." 

at Christmas, 1896. By Sil vanus 
P. Thompson. New York : The Mac
millall Company. London : Mac m i l
lan & Company, Limited. 1897. 
Pp. 294. Price $1. 50. 

This is an extremely valuable work, giving interesting 
experiments, many of which appear to be new. Many 
of the ideas which must be grasped in considering light, 
for example the polarization of light, are popularly sup
posed to be extremely difficult; whereas the difficulty lies 
in the ideas themselves as much as in the language in 
which they are generally set forth. In an experience 
lasting over a good many yearE. the author has fonnd 
that the maln poir.ts in the phenomena of polarization are 
quite easily grasped by persons of ordinary inlelligence
even by children-provIded they are presented in a 
modern way devoid of pedantic terms and illustrated by 
appropriate models. The lectures are as follows: Light 
and Shadows ; The Visible Spectrum and the Eye; Polar
ization of Light; The Invisible Spectrum (Ultra Violet 
Part) ; The Iuvisible Spectrum (Iufra Red Part); Roent
geu Light. The few pages devoted to magic mirrors are 
most interesting, as is also the chapter on Roentgen light. 
The collection of Roentgen photographs is interesting. 
In the appendix to the last lecture a number of other 
kinds of invisible lig-ht are considered. They are Bec
quere!'s rays; phosphorus light; light of glow worms; 
Wiedemann's rays, paracathodic rays ; diacathodic rays, 
and Goldstein'srays . .  It will be seen from what has been 
said that the book is without doubt the most thoroughly 
up to date treatis!) upon the subject of light, and the 
great reputation of Prof. Thompson is the guarantee of 
scientific accuracy of statements. 

THE I NDUSTRIAL LIBRARY OF MACHINE 
DESIGN. Issued i n  12mo forlll at 25 
cent!:! per number, fully illustrated. 

The first number oftbis useful work for students and 
young mechanics has just appeared under the autborship 
of Mr. J. G. A. Meyer, published by the Industrial Pub' 
lishing Company, New York. 

TO INVENTORS. 
titr� oefx�e�::ntC:a�f gi:r

£��a;�{�fo�s��� t�pepft�i��l�; 
19� f:!.�r��atp���fc:�� �bt&a�o���J�t� �8�g��;:e�� unequaled facilities for procurIng patents everywhere. 
�ISl&�f:� gZu\Pt�i�:\it'!� Ig:t�J ���Jb�i�:go��a:iiS g�� son::; contemplating the securIng of patents, eitber at home or abroad. are invited to write to this office for prices. which are low, in accordance with the times and our extensive facilities for conducting the business. Address MUNN & CO .• office SCIENTIFIC AMERICAN. 
361 Broadway, New York. 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Granted 

NOVEMBE� 30, 1897, 
A N D  E A C H  B E A � I N O  T H A T  D A T E. 

I See note at end of list about copies of these patents.J 
Adding machine, T. Giguere . . . . . . . . . . . . . . . . . . . . . . . .  SH4,734 Advertising device, A. J. Kell<?gg . . . . . . . . . . . . . . . . . .  594,ti28 Agricultural implements, drlving mechanism for. A. Tetrault . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 59,1,444 Air brake, M. Corrington . . . . . . . . . . . . . . . . . . . . . . . . . . . .  594,464-
1i����a�e�omIJi:f�i' ii2�bt��r·�iar· ·aiid· ·tire 

594,524-
alarm. Overfiow alarm. Pressure alarm. Anatomical organs, appliance for assisting, H. D. 

An.ib�1-��\,:·ward: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : .  �8H� Animal cleaning device, O. P. Ifretwell. . . . . . . . . . . .  594,732 Arm rest. W. M. Slavik . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 594.572 Axle lubricator, car, Benners & Stadelman . . . . . . . .  594,515 Bait bolder, J. F. Webber .. . . . . . . . . . . . . . . . . . . . . . . . . . . 5Y4.448 Balance escapement. F. H. Voigt . . . . . . . . . . . . . . . . . . .  594,446 Bales, device for applying end caps to cylindri-cal. J. F. Swinnerton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 594.663 Baling press, A. Almy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  594,771 

R:�a ���\��, frid Rg·etlule����·ii: .j: ·Fourtiier: : : : : :  ��t:�� Basket. folding, S. M. Royer . . . . . . . . . . . . . . . . . . . . . . . .  59,1,50'2 Bearing. ball. C. H. J. Dilg . . . . . . . . . . . . . . . . . . . . . . . . . .  594.680 Bearing for cycles. ball. E. J. _West . . . . . . . . . . . . . . . . . 594.450 
�:��FJiJI�:�� .cl���l.�,. � .. . ������.�:: : : : : : : : : : : : :  g�:Xt3 
�ll' t��'iit'il�e"rb!�J'sfiifrer����: 'Hart,;n: :  : : : : : : : :  g��:�3!l Bicycle. R. F. Bartel .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  59,1.773 Bicycle brake. D .J .  & H .  D. Gue ... . . . . . . . . . . . . . . . . . . 594.688 Bicycle bundle carrier. A. W. Duck . . . . . . . . . . . . . . . .  594,683 Bicycle cape support. H. H. Barreda .. . . . . . . . . . . . . .  594.513 

�Ig�gl� fci'c'k1g:-d�vi�i.1l':.,'l;'.iy & 'Haii:::::::: : : : : :  g��:m Bicycle pedal. J. P. Lavigne . . . . . . . . . . . . . . . . . . . . . . . . .  594.405 Bicycle saddle. B. �'. Wbeeler . . . . . . . . . . . . . . . . . . . . . . .  594.451 Bicycle stand. N. B. Le Fevre . . . . . . . . . . . .. . . . . . . . . .  594,748 Bicycle stand. M. A. Sbeldon . . . . . . . . . . . . . . . . . . . . . . . .  594.433 Bicycle support. Beardsley & Felton . . . . . . . . . . . . . . .  594.373 Bicycle support, W. F. Hewlett . . . . .. . . . . . . . . . . . . . . 594.627 
Il���l: s:g��ftj.i���c:J��it��t�or

· maniifaci·ur� 
594.8

13 
ing, A. R. & M. S. Smitb .. . . . . . . . . . . . . . . . . . . . . . . . .  594.661 

�1�d:; J�p�::i-y:T:Nobie: : : : : : : :: : : : : : : : : : : : : : : :  �8�:rM Bit. See Expansive bit. Blast furnace, M. M. Suppes . . . . . . . . . . . . . . . . .  594,577, 594,578 Boiler. See Steam or hot water boiler. Boiler furnace, J. W. Warner . . . . . . . . . . . . . . . . . . . . . . .  594.,817 Bolting machine, vertical, I. G. Seifried . . . . . . . . . . .  594,760 Boot or sboe form, W. L. C. Niles . . . . . . . . . . . . . . . . .  594.5.)1 Bottle. M. R. Scbalfer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  594,565 Bottle and stopper therefor. A. R. Pollard . . . . . . . .  594.423 Bottle filling machme. C. S. Dolley et al ... . . . . . . . . . 594,781 Bottle tilling macbine, W. M. Fowler . . . . . . . . . . . . . . 594.392 Bottle, non-refillable. T. R. Bridge . . . . . . . . . . . . . . . . .  594.592 Bottle. non-retillable. E. C. Smitb . . . . . . . . . . . . . . . . . .  594,763 Bottle, non-refillable, J. M. '1'aylor ... . . . . . . . . . . . . . . .  594,765 Bottle or jar blowing machine. W. F. Obear . . . . . . . 594.646 Box. See Feeding box. Folding box. Stuffing box. Box coverinlo! machine, H. A. Inman . . . . . . . . . . . . . . .  594:,401 Brace. See Corner brace. Bracket. See Shade roller bracket. Brake. See Air brake. Bicycle brake. Electric brake. Emerlo!ency brake. Brake. W. S. Easton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  594.388 Brake beam fulcrum. F. W. Coolbaul<h . . . . . . . . . . . .  594,384 Brake rigging slack adjuster, D. C. O'Kain . . . . . . . .  594,421 Broiler. 1<8S. J. Gibbons. Jr . . . . . . . . . . . . . . . . . . . . . . . . . .  594,394 Broom and dust pan holder, combination, B. Kil-bourn . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  594.541 Buckle. spring, W. V. Hatten . . . . . . . . . . . . . . . . . . . . . . .  594.532 
Building ventilator, W. Cooper . . . . . . . . . . . . . . . . . . . . .  594.727 Buoy, submarine, E. A. Chamberlain . . . . . . . . . . . . . .  594,600 Burglar alarm, electric, T. A. Clarke . . . . . . . . . . . . . . .  5!l4,67S Burglar and fire alarm, J. H. Ellis . . . . . . . . . . . . . . . . . .  594.389 Burner. See Gas burner. Generative burner. Oil burner. 
I�ttgri' :-tt���;:�t��· deta·chiii� ·impiement:·F:·S: 594,797 

McKenney .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  594,806 Calendar, M. �'. Berry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 594.591 Camera, photoJO'aphlc, Ames & Rearson . . . . • . • • • •  594:,368 Can. See Rovinfr,{ can. Can filling macbine. E. Wlldi.. . . . . . . . . . . . . . . . . . . . . .  594.667 Can beading macbine. C. B. McDonald . . . . . . . . . . . . .  394,547 Can opener, C. W. Garey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 594,469 Cane or corn headin� machIne, A. O. Gere . . . . . . . .  594,788 Canopy support. E'. P. Bailey . . . . . . . . . . . . . . . . . . . . . . . .  594.370 

Car coupling, D. Alt man . . . . . . . . . • . . . . . . . . . . . . . . . . . . .  594,361 Car coupling. G. Hil es . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . .  594,473 
8:� a��8�{;fin�c�a�s��hraiiway; .j: :8: ·Thomas: .  gCt:!�� 

ORDINARY RATES. Car fender, E. �berwood . . . . . . . . . . . . . . . . . . . . . . . . . . . .  594,434 

Inside Page, each insertion • • !f:; cents a line g:� ::t:t';�,�.Jp�����·. ·. : : ·  . .. : : · . .. : : ·. ·. : : · : : : : : : : : : : : : :  gt:� 
Back PaKe. each insertion, • •  $1.00 a line carbi:i���. ���.����l.l� . ��.���.�:��: .�: .�:. ������ 594,715 

IY"For some classes of -Advertisements, Specia� and Car truss brace, railway, M. G. Hubbard, Jr . . . . . . .  594,798 
Higher rates are required. Caramel wrapping machine , M.! Hofheimer .. . . . . . . 594,7Hti 

The above are charges per agate Hne-about ei ght 
I 
Carbureting calcium, p�ocess of and apparatus ( � n 

words per line. 'I.'his notice shows the widtb of the line. , f?r, H. L. Harten�tem . . . . . . . . . . . . . . . . . . . . . . . . . . .  5(.14,;4:; 
and is set in agate type. Enln'avinge may head ad ver- (�arr�age, baby, V. Erlkss?n . . . . . . . . . . . . . . . . . . . . . . . . .  5.U, .� .� 
tisements at the same rate per agate line, by mea.'HL e- • CarrIages. motor mechanIsm for horseless, J. H. 

r 1 nt the letter press Advertisements must Le Auble . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  594,vl 
��etve� at Publication Office as early as 'I.'hurs\lay C:ase: See Manuscn�t case. ., morning to appear in the fullowillJl week's issue. ( as�lng apparatus , � .  �. w:ood . . . . . . . . . . . . . . . . . . . .  �!:14.5i-.� 

8g:��: sg���1�io:���{r�llCk . . . . . . . . . . . . . . . . . . . . . .  594,4W 
___ . �,=======c.c==..:=-==� 

Star * 
Lathes 

Foot power 
Screw • • •  

• • •  cutting 
Automatic 
Cross feed 

9 and . I-inch Swing. 
New and Original Features 

Send far Catalogue B. 
Seneca Falls Mfg. Compaoy, 
695 Water St., Seneca FaUs.N. Y. 

.PCWER & FOOT I SHAPERS.PLAN�RS DRILLS, 

.... AT H E S. �DC��ttf,,�,�g� f.!tTr:,
IJ�ul��t� 

, tBASTIAN LATH� CO. 120 CUL�[RTST. CINC INNAT I. O_ 

Boys' lion ' " Strikir'ciglieJ�::." By lIal' } I lU I cOtggitt'i���u�fl�� lU 
ADVANCE Y O U R S ELVES. 

I M PROVE YOUR COND ITION. 
THE HOME SCHOOLS OF 

Mechanical. Electrical. Steam, Civ
i l .  and San itary Engineering, 

Architecture. Metal Work· 
ing, Pattern Making. To encourage yl)U to start pow, we furnisb $11 mechanical drawing out,.. fit Cree. Small Fees. Advance or 

tN:;:�m
e
::;e �eR�C��I���;t�::l:r. 

i!n':;e� ���rl�e�.n�����;�.o�Sy. 
�c.J"'.::::Il�� 

F. W. EwALD. Gen. Mgr. 

Desks, 
Chairs, Tables, 

for Office Use. Sendfor catalogue Great Variety of Styles and Prices. and Discounts. 
\IT Export Business a Specialty. 

Derby Desk Co 1 38 Portland Street, Boston 
• 1 1 4 Nassau Street. New York 

PHYSICAL AND SCHOOL APPARATUS 
TOE P L E R  H OLTZ 

SELF C H ARO INO 
M AC H I N E  

Chairs, mechanism for spring back, C .  E. Davis . .  594,{);,9 Christmas tree holder, M. Silverman . . . . . . . . . . . . . . .  594,4�1 Chuck. T. R. Almond . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  594.5b7 Cigar lightinlo! composition, A. Chatelan . . . . . . . . . . .  594,677 Ci�ar wrapper cutting machine. P. Veraci . . . . . . . . .  594:,8.% Cigars, machine for cutting out wrappers or binders for, J. R. Williams . . . . . . . . . . . . . . . . . . . . . .  594,507 Cilo!arette machines. mechanism for feeding and 
measuring- tobacco for, II, Bilgmm . . . . . . . . . . . . .  594,374 Cigarette machinery, Honsack & Btl gmm . . . • • . . . .  5H4,3i5 Cigarette making machine, A. Huelsmann . . . . . . . .  594,7!l9 Cigarette rollinjr"device,., J. A. Sweeting . . . . . . . . . . . .  5!l4,501 Clampinlo! machine, H. Co Doman . . . .  . . . . . . . . . . . . . .  594,610 

8l:;�·mAac�,���I?o"r\);.epa;."iiii,. 'p'. ·Arnoid::::�.��·�: �t:�] Cleaner. See Grain cleaner Railway track cleaner. Track cleaner. Clip for securing sleepers to beams, J. H. Pres-
ton .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 594,i'>55 Clock. J. Schulte. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  594.654 Clock. geographical. H. ;\[argolis . . . . . . . . . . . . . . . . . . . .  594,410 Clothes wringer clamp, H. U. Ackerman . . . . . . . . . .  5Y4,454 Collar and cuff pasting machine. DUrrin & Rourke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  594,387 Combination lock, J. H. Warner . . . . . . . . . . . . . . . . . . . . 594,447 Commode, sanitary, C. W. Grant . . . . . . . . . . . . . . . . . . . 594,78Y Commutator, C. J. Greiner . . . . . . . . . . . . . . . . . . . . . . . . .  594,(j8j 

8g�li��sur���\y.er.si.°R����:�·. : : : : : : : . : : :  : : : : : : : : : : �R1:� Copy bolder. E. B. Quisenberry . . . . . . . . . . . . . . . . . . . . .  594.fl58 Core, laminated converter, ��. Schwedtmann . . . . . .  594,tl57 Corner brace. J. H. Dyett . . . . . . . . . . . . . . . . . . . . . . . . . . . .  594,8'16 Cotton picker. A R Martin. , . . . . . . . . . . . . . . . . . . . . . . . .  594.481 Couch. box. D. G. & G. E. Proctor . . . . . . . . . . . . . . . . . .  594,557 
8��g�i�ov����t�rJ��.PMilien.����. ����I.i��: . . . . .  594,414 Cream from milk, device for facilitating rising of. E. G. Lyncb .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  594,6:J5 Cultivator, spring trip, G. E Coppen . . . . . . . . . . . . . . .  594,41)3 Cutter. See Band cutter. Hog nose cutter. Stocking cutter. Cutter bar. Klossner & Schuch . . . . . . . . . . . . . . . . . . . . . .  594,477 Cutter bar, H . . M. J .. andes . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5H4,747 . Dental appliance. J. E. Nichols . . . . . . . . . . . . . . . . . . . . . 5fJ4.48ll Desk. Welcb & Ernest . . . . .. . . .. . . . . . . . . . . . . . . . . . . . . .  5�14,5Ua 
Digger. See rrree digger. Displaying device . card, H. C. 'Vheeler . . . . . . . . . . . . . ��l4J·0i; Distance instrument, (j. KimmICh . . . . . . . . . . . . . . . . . .  5114.411' Door check, J. Ewart. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5H�,1 J; Draughting device. pattern. H. H. Taylor . . . . . . . . . 5!l4,44. Dress and mud guard, W .  C. Hnmphrey .. . . . . . . . . .  5!l.J.l �Ii 
g��'�g �a:·��������t·i·C: vi: if (;·oj.(io]�: : : : : : : : : :  gni:��\ Dust pan, L. N. Ralpb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  594,751; Dynamo. poly circuit, L R. Prentiss . . . . . . . . .  594,48S, 5!l4,4t-.�J Edge setting machine, A. H. Prenzel. . . . . . . . . . . . . .  5!l4,754 Electric brake. S. H. Sbort . . . . . . . . . . . . . . . . . . . . . . . . . .  5!l4.4!l3 Elect.ric brake. W. Weihl. . . . . . . . . . . . . . . . . . . . . . . . . . . .  594,665 JiJlectric contact device and conductor construc-tion therefor. J. M. Dortch . . . . . . . . . . . . . . . . . . . . . .  594,386 Electric currents. means for con trolling, P. Ken-nedy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  594,744 Electric generators. pole changing mecbanism . for. P. Kennedy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  594.,745 Electric motors, regulating, A. G. Davis . . . . . . . . . . . 594,779 

I �:������ �:a��: N:*���rt·.: : : : : : : :  : : : : : : : : : : : : : : : : :  g�:��g ��Iectric switch, ��. Schwedtmann . . . . . . . . . . . . . . . . . . .  594,G56 
For School, College 

X Hay work. or �1���tlg:.IIYs�����r��ii�t��ev�o�· Stanton . .  , . . .  594,575 

or Circular free. 
E. S. R ITCHIE & SONS, 

Brookline, IUns • •  

By using our (stove pipe) RADIATOR. 
With its 120 Cross Tubes, 

ONE atove or furnace does the work of 
TWO. Drop postal for proofs from 
prominent men. 

TO INTROOUCE OUR RAOIATOR, 
the first order from each neighborhood 
tilled at WHOLESALE price, and secures 
an agency. Write at once, 

ROOHESTER RADIATOR COMPANY, 
82 Furnace St., ROCHESTER, N. J'. 

•••••••••••••••••••••••••••• • • 
: Price. D E PTH C A U C E . : • $ 1 .25 Has 4 in. narrow scale wblch can be used . • in middle or close to th� end, or removed . • � . . and used separately_ Fine finish • • • Catalogue of Fine Tools free. • 
: The L. S. STARR ETT CO. : 
• Box 13. ATHOL, M.ASS� U. S. A. • 
•••••••••••••••••••••••••••• 

IT S I M P LIFIES DIF FIC U LT W O R K  
J:trere Il�Dda�n!iniqp:���urpsi�� 
Threadiulr and Cnttinlr Machine It has our Standard Adjustable Quick Openin U" and Closing Die Head with convenient " cam " movement. Five Chasers, set by graduation to any size needed. Can be released from Thread .. k�� w�i��

n ��t��d 0£.��:3 '�fti��li; and positively. Send for catalogue. 
THE MERRELL MANUFACTURING CO .. .') 01 Curtiss St .. 

ROCK DRILLS 
AIR COMPRESSORS 

SIMPLEST. MOST EFFICIENT and DURABLE. r 

( RAN D D R I LL CO,) ; 
_�""'!. for Catalogue. 1 00 Br�."\V.���J 

�����¥�e�\�t�nr:;��Ei:�, J M� J�Ulim·Pf: : ' . .. .. : : : � : : : :  ��::� �mergency brake and fender combined. F. A. Hite . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  594.693 Engine. See Rotary engille . Steam engine. Englne igniter, explosive, W. Bayley . . . . . . . . . . . . . .  594:.372 gnvelope, D. Harris . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  594,620 l<�l1velope opening apparatus, H. E. Rider . . . . . . . . .  b94,t;5() Eraser. N. C. Stiles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  594.49ti Exhaust utIlizer, P. F. Haley . . . . . . . . . . . . . . . . . . . . . . . 'lQ4.624 

t�;Ea�tl����'e�i Ilo��0:i:iirriock8: · e·tc:; ·W·" ·if �,tH5 

Sweet . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 594,814 Fastener, adjustable, G. R. Mitchell .. . . . . . . . . . . . . . .  594,749 Fastening driving machine. W. Shaw . . . . . . . . . . . . . . 5W,S]1 Feed, aufomatic boiler. O. Haselau, Jr . . . . . . . . . . . . .  594,793 Feed cutter shredding attachment, Heebner & 
Metz .. . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  594.398 

Feeding box. stock . R. B. Jfouzer . . . . . . . . . . . . . . . . . . . . �94,'jB.1 I<'ence machine, .M. Plummer . . . . . . . . . . . . . . . . . . . . . . . .  594,1149 Fence machine. wire. P. Mast. . . . . . . . . . . . . . . . . . . . .  594,642 Fence wire stretcher, J. W. Schaal. .. , ' . " . . . . . . . . .  594,708 
Fender. See Car fender. 
t:U�I;OJ�g[, .f.tg��g�Ct��,. ? .�: .����.t.��� : : : : : : :  : : : : : : : :  g8::f� Filter, J. 'I'. l\lanning . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  594,6;�7 
Filter. E. Morrison . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  594,415 ll�ilter and valve apparatus therefor, J. T. Man-ning . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  594.1)40 Filter valve apparatus, J. T. Manning .. . . . . . . . . . . . .  5!l4,r:·m Filter, water. W. Hunter . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5114.1"\1:1 Jfirearm, breech loading, J. M. Whittemore . . . . . . .  5U4 . •  JIj Fire door, J. E. Phillips . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5!lj$�'" Jfireproof floor construction, R Omeis. . . . . . . . . . . .  51)4,7t.1.1 b'ishlng apparatus, H. M. D.odge . . . . . . . . . . . . . . . . . . . .  5�4.t;(l!l Fisbing reel. H. W. Martin . . . . . . . . . . . . . . . . . .  594.411. 5\14,412 Flash light composition, J. A .  Bostwick . . . . . . . . . . .  004 .. 1!14 Flooring-, A. Loewi.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5Q4.'i0l Flushing valve lock, C. H. Shepherd . . . . . . . . . . . . . . .  5H4.'(J!I 

�l�\�'a�: l fO[��e: : : : : : : : : : : : : : : : : : : : : : : : : : ' : : : : : : :  g1tl:�i� Fodder binder, J. P. Nug-ent . . . . . . . . . . . . . . . . . . . . . . . . .  594,4..�7 

FOI���h��� foi��d�u�t:ts J�w!�.i.�l.� . �l.�������: 594,586 

�g��i.n&. b?M�C��k�:��·:: : : : : · : : : : : : : :  : : : : : : : : : : : : : : gl:!::l4� Fuel blocks from petroleum, manufacture of. H . 
Hansen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  594,739 Fuel charginlo! apparatus, automatic, A. Kitson . . .  594,538 Furnace. See Blast furnace. Boiler furnace. PI urn ber's furnace. Smoke consuming furnace. Furnace valve, J. R. Speer . . . . . . . . . . . . . . . . . . . . . . . . . .  594,002 Gage. See Shingling gage. Garment. bifurcated union. W. A. O'Brien . . . . . . . .  594.64-7 Garment fitting device , J. Weir . . . . . . . . . . . . . . . . . . . . .  594,666 Gas and electric generator plant, combined, S. IL Sbort .. . . . . . .  , . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . .  . .  594, �'l5 Gas burner, fireplace or stove, W. G. Taylor . . . . . . 594,816 Gas burners. automatic lighting device for, H . Borchardt. . . . . . . . . . . . . .  " . . . . . . . . . . . . . .  '" . . . . . . . . . 594.376 Gas generating machine, F. A. Hutter . . . . . . . . . . . . .  594,742 Gas generator. acetylene. J. S. Ferguson . . . . . . . . .  594:,826 Gas lighters, means for holding platinum sponges in automatic, H. Borchardt .. . . . . . . . . . . . . . . . . . . . .  594 .. �77 Gas manufacturing apparatus. A. Kitson . . . . . . . . . .  594.540 Gas producer, A. Kitson .. . . . . . . . . . . . . . . . . . . . .  594,537, 5g4,5�9 Gas producer. Mitcbell & Harleman . .. . . . . . . . . . . . . .  594.433 Gas washin� apparatus. 0. F. Lei bert . . . . . . . . . . . . . .  594,480 Gate. See Tilting gate. Gazogene, A. Clouard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  594.400 Generative burner. compound, R. R. Stafford . . . .  594,574 Generator. See Steam generator. Glass bottles, manufacture of. M. Sohnchen . . . . . .  594,494 Glass presses, device for controlling and direct-Ing nir to, Thomas & Creighton . . . . . . . . . . . . . . . . .  594,445 Glove. E. Suit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  594,4W Gold or other precious metals from earth, etc., apparatus for extracting, B. S. Church . . . . . . . .  594,521 Grain cleaner, double grade. A. J. & H. W. Cle-

Gra\'!,��D:c:powe·li: : :  : : : : : :  : : : : : : : : :  : : : : : : :  : : : : :  : : : :  ��!:!�� G�irw�1!at1t'!t�i:.�'. ��.��.� .���. �.���.i���� .���� .� .. 594,fofl9 Grubbing implement. J. H. & W. J. Connell . . . . . .. 5tl4,4til Hammocks and tents, folding support for, Byxbe 
Ha�dl�eJ�f:gr�g:mitctiii;e: c: ii".·Bum·p : : : : : : : : : : : : g::��� 
Harrow, folding, T. C. �"'leming . . . . . . . . . . . . . . . . . . . . .  5Q4,837 Harvester and shucker, combined corn, J. E. Brown ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . .  5f14,823 Harvester, corn, C. E. Knudson . . . _ . . . . . . . . .  . ,  . . .  5!l4,802 Harvester. corn. Mahon & Gower . . . . . . . . . . . . . . . . . . 5H4.4U9 Harvester elf"vator. grain, J. MacphaiL . . . . . . . . . . .  594,6:l6 Harvestinll machine, corn .. '1\ D. McGrath . . . . . . . .  594,418 Hay rake. borse, W. Strait . . . . . . . . . . . . . . . . . . . . . . . . .  594,441 
�::re��stS:ed�t!�:15� 1'otw��:r ·tie·�ier: · · · · · · · · · · 594,543 
Heating and ventilatin� apparatus, E. O. Bur-rows . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  594,597 Hoe drill shoe, E. W. Griffiths . . . . . . . . . . . . . . . . . . . . .  594.;J28 Ho� nose cutter. R. S. Rust . . . . . . . . . . . . . . . . . . . . . . . .  594,8(19 HOlst, chain, J. W. Kincaid .. . . . . . . . . . . . . . . . . . . . . . . . .  5!l4.801 Hoisting and transportinlo! vehicle, J. W. Bodley 5!l4,722 Hoisting apparatus. '1'. Haddow . . . . . . . . . . . . . . . . . . . . 594,619 

(Continued on page 382) 
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