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The charge jor insertion under this head is One DoUaT a 
line for each insertion: about eioht words to a line. 
Advertisements must be received at pubHcation office 
as early as Thursday morning to appear in the JoUow
ing week's issue. 

}-larine Iron Works. Chicago. Catalogue free. 
}�or mining engines. J. S. Mundy, Newark, N. J 
l. U. S." Metal Polish. IndianapoLis. Samples free. 
Yankee Notions. Waterbury Button Co., Waterb'y. Ct. 
Machinery designed and· constructed. Gear cutting. 

The Garvin Machine CO.t Spring and Varick 8ts.: N. Y. 
FerracuteMachine Co .• Bridgeton. N. J .• U. S. A. Full 

line of Presses. Dies, and other Sbeet Metal Machinery. 
Photographs Recent Eclipse of Moon; four yiews 00 

ceuts. I..Iantern slides, two views for 00 cents. mailed. 
Dr. Wm. R. Brooks, Geneva. N. Y. 

IT Machinery for R.lt. contractors, mines, and quar
ries, for hois"t;,ing. pumping. crushing, excavating. etc., 
new or 2d-hand. Write for list. Willis Shaw. Chicago. 

The celebrated" Homsby-Akroyd " Patent Safety Oil 
�Ilgine is built by the De La Vergne Refrigerating Ma. 
chine Company. Fort of East 138th Street. New York. 

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

pr- Send for new and complete catalogue of Scientific 
and other Books for sale by MUnn &. Co., 361 Broadway. 
New York. Free on application. 

HINTS 'fU CORRESPONDEN'fS. 

Name8 and Addre88 must accompanv all letter. 
or no attention will be paid theret..,. Tills is for OUI 
informatiou and not for publication. 

lleh,rence8 to former articles or answers shonld 
give date of paper and page or uumber of questiou. 

Inquh'ies not answered in reasonahle time should 
De repeated: correspondent.; will bear iu mind thai 
some answers require not a little research, and. 
though we eudeavor to reply to all either by lettei 
or iu this department. each must take his turn. 

On yers wishmg to purchase any article not advertised 
in our columns will be furllIshed with addresses 01 houses manufacturing or carrying the same. 

Special \VriUen Infornmlion on matters oj 
personal rather thau general interest cannot he 
expected without rem.meration. 

of one cell. If by electric bell batterie. you mean dry 
cells, it will not be possible to run a fan for any length 
of time hy them. 

(7791) R. F. P. writes: In answer to 
query number 7758, I would say that he may flnd a de
scription with illustrations aud working drawings for the 
building of a telegraph sounder, as well as several otber 
electrical instruments, iu Trevert's "Experlmeutal Elec
trIcity," price 85 cents by mail. 

(7792) W. H. T. w rites: 1. I am about 
to construct a sectorless Wimshurst machine, and would 
like to know a few facts about the revolving glass disks, 
and ask a few questIOns. Two disks, which are 18 
inches in diameter and composed of double thicknesses 
of window glass, are pierced centrally with a 14 of au 
inch bole; would a fixed iron �pindle, 14 of an inch in 
diameter, be sufficient to s upport tbe weight of the glass 
diske? I intend to have the spiudle fixed and at least 12 
inches long. the glass disks attached to wooden bosses, 
which are also pierced ceutrally with a hole 14 of au 
inch in diameter. the pulleys for the rotation of tbe 
plates being also attached to bosses. Am I rigbt ? A. 
We shonld advise a much larger spindle than one'14 iuch 
in thickness upon which to run the plates of aWimshurst 
machine. So thiu a rod will vibrate and bend, and the 
parts wbich turn upon it will wear mnch faster than tbey 
will upon a larger bearing. You had better make the 
spinndle as tbick as � inch. 2. How large in diameter 
should the bosses be, so as to have enough surface for 
the cement tl) act, so as to occasion no dauger of the 
wooden boss aud tbe glass disk separating when re
volving at an ordinary speed ? A. The bosses may 
well be 3 iuches in diameter. 3. Would it be hest to 
give tbe glass disks aud also the glass support.. a coat of 
thin shellac? Would it  increase the efficiency ? A. A 
coat or more of shellac will preveut the wood from ab
sorbing moisture and so benefit it. 4. Would a m!lcbme 
of this size have suffiCient length of spark aud output 
to produce the X.rays in a suitable tube? A. A ma
chiue with IS-inch plates will euergize a small X -ray 
tube. 5. I have read from some papers-I can't remem
ber the name-that a fluorescent screen for X-ray work 
can be marie by coating a piece of cardboard with glue 
and then sprinkling white oxide of zinc on it Is tbat 
true ? A. No. The fluorescent screen should be made 
of calcium tungstate. 6. Is there any place where I can 
procure a vacuum tube similar to the ones used by Mr. 
D. McFarlaue Moore in his system of vacuum tube 
illumination ? A. Dealers in X-ray apparatus cau make 
long vacuum tube for you. You could not probably find 
tbese tubes in market. 7. I would like to know the volt
age (approximately) of a spark in air under normal at
mospheric conditious, 1 iuch in leugth; also, one of 8 
inches ? A.-

Volts. Sclentilic American Snpplements referreD 
to may be had at the office. Pnce 10 cent.; each. Spark betweeu poiuts, 1 iuch........ ..... 20.000 

Spark between points. 8 inches......... .. ....... 87,000 
should be distiuct]) Spark betweeu points, 14 inch spheres, 1 inch ' .. 22,000 

Boo k8 referred to promptly supplied on receipt 01 
price. 

IlIlnerall. sent for examinatiou 
marked or labeled. Spark betweeu points, 7.4 inch sphere., 8 inchtls .. 95.000 

Spark between points. � inch spheres, 1 inch . . . •  31,000 
(7787) R. E. W. asks: 1. Could a 110 Spark between points, � inch spheres. 8 incbes .. 95,000 

volt direct current be used in the Thompson-Tesla coil 
described in SUPPLEMENT, No.10 87. by puttiug on an an· 
tomatic circuit breaker operated by the magnet of the coil 
or would it be necessary to change the direct current into 
an alternating current f A. You can USe a 110 volt direct 
current to ruu an iuduction coil, but it should be con
trolled by a resistance box, so that only perhaps 30 to 60 
volts may be broken by the circuit breaker. 2. About 
how mauy amperes would it take to run the above coil 
proper. using a 110 volt dIrect circuit? A. The amperes 
will vary with tbe adjustmeut of the rheostat. Begin 
with the resistance all in and turn out resistance till the 
tube is properly energized. It may require four to ten 
amperes. An X-ray tube requires more current as the 
vacuum riSBS in it. 3. Why is the 2-inch iron pipe 
slotted ? A. To prevent tbe eddy currents which would 
cirCUlate around a tube heating it  uuduly. 4. In the 
secondary of the high tension transformer. about how 
many pounds of wire will be Iequired for each of the ten 
sections ? A. About four pounds per coil are required. 
5. Could the air gap in the high frequency coils be filled 
with auy substance such as paraffine or sealing wax? 
A. Yes. Paraffine oil is the best subs tance to be used. 
6. Would you mention one or two SUPPLEMENTS in 
which I could find articles ou an induction coil to be 
operated by a 1 10 volt direct current and giving a 3 or 4 
inch spark? A. We have no plans for such a coil. 
Bonney's "Induction Coils," pl'ice $1 by mail. will give 
you the information you need. 

(7788) C. H. writes: In mauy places 
nower is used to ruu mills in tbe daytime. Can power 
be put into the storage battery and used to belp out at 
night to hght the streets and dwellings? Can it be done 
from a direct current no volts, and what loss would tbis 
be in storing electric power, also the expeose of a bat
tery that could be used 5 hours. and wbat could be got 
from it. on the iucandescent lamp? A. The ScIENTIFIC 
AMERICAN has had a great many articles on this matter. 
It is easily posEible to charge a storage battery bv day 
when a mill is runuing and use the electricity from it in 
the night when the mill is sbut down. Each installa
tion of tbis sort differs from others, and we cannot give 
any instructions so that a man not an expert in electri
cal work could put the machinery and lamp" in place. 
Au eugineer should be employed to oversee the work 
and to determine what shall be done. He will give 
figures of cost which will differ in different places. The 
cost will be more than for oil or gas. 

(7789) H. P. J. asks: Could you g'ive a 
formula for something tbat will really prevent mildew in 
sails? A. Dissolve 1 pound zinc sulphate in 40 gallous 
water. and then add 1 pound sal soda. When dissolved, 
2 ounces tartaric acid are added. This holds the partially 
separated zinc carbonate without neutralizing the excess 
of alkali used. The canvas. etc.. should be soaked 
in thi!! solution for 24 bours, and then dried withont 
wringing. 

(7790) C. A. R. asks: Can an % horse 
p9wer electrIc fau be operated by electric bell batteries, 
aud how many batteries will it  reqnire? A. The number 
of cells required to run an eighth horse power electric fan 
depends upon the voltage for whlcb the motor was 
wouud. Tbis is marked on the motor somewhere. To 
find thennmber of cells, divide the voltage bytbe voltage 

Spark between poiuts, 1 iuch spheres, 1 inch .. . . 44.000 
Spark between points, 1 inch spheres, 8 inches . .. 99.000 
Spark between points, 2 inch spberes. 1 iucb •. • • . .  51,000 
These uumbers are giveu from actual measurements by 
Steinmitz, with an alteruator. 

(7793) A. F. J. asks: 1. Can I lift an 
irou weigbing roo pounds from a well SO feet deep with 
a magnet on an 'alternating current? A. You cannot 
make a lifting magnet with an alternating current. A 
direct ClIrrent must be employed. 2. Would an iron ball 
weighing 1,000 pounds eink to the bottom of the ocean 
say at a distanCe of 2 miles? A. A piece of iron of any 
size or weight will sink to the bottom of the ocean. no 
matter how deep it is, if it is put into the water. 

(7794) J. M. C. writes: Please describe 
an alternating current, i.  e., does an alternating cnrrent 
flow in OUe direction only, or does it liow alternately in 
one direction and then in the other ? A. Tbe latter. 
The word" alternating" implies that sort of motion. 

(7795) J. R. McC. writes: I started to 
make the induction coil desc;ibed in "Experimental 
Science," but cannot get any No. 36 copper wire. Could 
I obtaiu as good results by using No. 24, wbicb is th� fin
est I cau obtain bere? A. No; you may not use No. 24 
wire in place of No. 36 in au induction coil, and get any 
results worth having. With the larger wire you will 
have only r. as many turns in the coil as with the finer, 
and about a'� iuch spark, which is not worth making a 
coil for. 

(7796) A. A. A. asks: 1. How quick and 
how accurate. and wbat is the present means of d€termin_ 
ing ralJges of 5 or 6 miles between vessels at sea ? I might 
offer mmething to ascertain the distance (within a few 
feet) in less thau 15 seconds at distances of from J.2 to 10 
miles. A. Various forms of range-finders are in use. They 
usually depend upon tbe solution of a triaugle, where base 
is a base line of known length on the ship, and whoee base 
angles are the angles observed betweeu tbe line and the 
distant object. Tbe accuracy will depend upon the dis
tance of tbe object. being less the greater tbe distauce. 
2. Has aluminium ever been used in the place of silk for 
covering hydrogen gas balloons? Its weight being 2000 
times that of air, could it be used as a covering in a 
balloon of 8-foot diameter which would require alumin
ium of about l-lOU of au inch thickness, and wbat would 
the strength and impermeability be compared to silk? 
A. The weight would be about 27 pounds, and tbe alu
minium would be more impervious than the silk though 
not so strong. 

(7797) J. L. asks: 1. Can you let me 
know a scientific way for testing the vitality of wheat? 
A. Plant the seed to be tested in moist soil in a flower 
pot t.o the same depth as in the field. Keep the flower 
pot at a temperature uot exceeding soo·. Under these 
conditions the wheat will germinate if any vitality re
mains in it. 2. How deep wou Id I ba ve to go Into the 
earth to reach one degree hotter iu the surronndiug at
mospbere ? A. The deptb of the stratum of no change 
of temperature during the year varies with the latitude. 
At the eq uator it is ouly a foot or two below the surface, 
in middle latitudes it is about 60 feet, and in tbe Arctie 
regions it Is probably 100 feet below the surfltCe of the 
earth. At yonr place lioU will bave to go down probably 

70 feet to reach the place where the temperature is the Bung bole fitting. W. Homann ... .................. 64 0.286 

same all the year through. Below this level the tem- ���i�t"�����r:�'i�llli;'i�O��eer:::::::.:::::::::::: ll!8:lm 
perature rises as one descends at the rate of 1° for a de- Burner. See OJ! burner. 
scent of from 30 feet to 90 feet. This difference is due Butter plate and wrapper. combined. M. L. Horn-
to the material of the earth. If it be a good conductor of Bu�f:,�:W:ii'.'Le�8e:::::::::::.::::::::::·.:::::::::: �j�:��� 
heat the distance is greater tbau if it  be a poor conductor ������: ����\v�i,�:M���;::::::::::::::. :::::::::.: ll!&:� 
of heat. The average distauce js 53 feet to produce a (���{��t�J3rc�ek ��¥:wit��erwo·od:·.:·.:·.:::::·.:·",::: ll:8:� rise of 1°. Cable terminal. J. N. Byers .......................... 640.5.�2 

Cable terminal. W. CaUahan ........................ 640,533 
(7798) A. H. Y. asks: What ought it to 

cost for runuin/( 500 volt � horse power motor from elec
tric railway service line, motor running lOt hours a 

mouth with about 14 horse power resistance or load? 

Company charges 10 cents per 1,000 watt hours with 5 
per ceut for cash in limited time after first of month. A. 
We reply to your inquiry as towhatyou ought to pay for 
current for your motor that it is not apparent that you 
artl being overcharged. Motors often take more curreut 
thau they are snpposed to take. We have seen a motor 
using its fnll cnrreut as rated when it was ruuniug with 

no load. If yon put an ammeter in circuit. yon caU find 
what cnrrent yon use aud can tell what yonr bills ougltt 

to be. 

Calculatinl!' device. R. Naish ............... ........ 64U.584 Camera. photographic. Ii'. W. Livermore .......... 640,677 Can. See Oil can. 
Can fillinl!' macbine. W. Gebhardt .................. 640.375 
Can opener. H. O. Anton ............................. 640.255 Canal. pleasure. P. Boy ton .......................... 640.439 
Car body bolster. R. W. Oswald ..................... 640.691 Car body bolster. M. B. SChalIer ....... ............ 640.327 

8:� �b�I;n�: t-:;�i;;,'i!!i:d8:::::::::::::::::::::::: ll!8:�� 
Car. dumpinl!'. A. Torrey .... ... .................... 640.387 Car side bearing. S. P. Bush ............. ; ........... 64 0.267 
Car starter or mover, G. D. Howell .................. 640,227 Car wheel, holtless steel tired. W. W. Snow ....... 640,425 
Cars or locomotives. device for replacing derail-

ed. J. B. Newton............... .................. 640.311 Carbureter. E. D. Parrott ............... ............ 64 0.695 
Carriage. child's. J. K. Gerrich .. . " ... ....... ...... 640.193 
Carton or packing box. F. Danzenbaker ............ 640,451 Cartridge loading apparatus. G. E. Standish ....... 640.496 Cash rel(ister. F. W. & G. 8. Decker ....... ........ 640.181 
Caster. W. 1. Stilwell ........ .. ..................... 640.499 Cellulose by sulfite process. obtaining useful pro-

ducts from liquors resulting from manufac-
turing. C. D. Ekman........... ..... ........ ... 640.186 

gg:t�. m��i��gr:�57;nDch:i��he .................. 640,591 

(7799) M, B. T. writes: I have a primary 
coil 12 iUches long. 2 inches soft iron wire core, 2 layers 
No. 12 B. & S. wire 260 tnrns. Could I make about a 4 
or 5.iuch spark coil with ordinary magnetic interrupter, 8g���ec��tf�!I�� W��f;:'��e��.l� .�. �0.��1:::::::: �8:� 
and what wire wonld be best for the secondary. Could Chock. moormg and towing. D. E. F·ord ........ . .... 640,552 

I make it with No. 34 double cotton covered wire wound 8g��: l.:':: J,���!�s���g:l.1r.1i. ����;�::::::: �i%:�l� 
with proper insulatiug precantions. or would some finer Clamp. See lWpe clamp. 
wire be more ecouomical? A. We should advise large g:��. thra���:;-t' cias;,: .... · ............ · .... ... 640.roo 

dimenEions for a 5-inch indnction coil You should also Cleaner. See Flue or stovepipe cleaner. 
nse a finer wire thau No. 34fortbe secoudary. Use silk 8l��

i
��t're���1��t�g�w:·la;J�g:.���· .

. 
:: .

.
. ::·.::·:: �8:�� 

covered wire. You wonld better get Bouuey's Induction g��g�: ��fn���: �.);.��jI:,���:::::::::::.:.::::: l!t8:tt3 
Coils, price $1 by mail, and follow its directions with Coal bit. J. J. Morgan ................................. 64 0.48 1 
carp. Coa::lt �.�� .. t�����. �.���:. �?����.��'. �'.�: .��.r.�: 640,607 

(7800) S. H. L. asks: Is there any shade 
Coai���l!��b�i��R��E.e���.':�������.�������:.��:. 640.419 

of color that canuot be detected by the eye that can b e  
seen through colored glasses? flaid colors to be on 
colored paper. A. It is possible that such a colored glass 
might be found. though we have not seen any reference 
to any such diEcovery. There are nnmerous snbstances 
which can be put on paper v.hich will become visible 
when light of the proper color falls npon the paper. 
These are fluorescent substances. Yon will find the�e 

Cock and faucet. and means for diminishing waste 
therefrom. R. H. Staples ....................... . 640.497 

Coin freed apparatus. G. 1gersheimer .............. 640,202 Coin receiving-. sorting. and indicatIng machine. . E. Moriarity .................................... ' .. 6(0.6&1 
Coin receptacle. 1. B. Abrahams .................. 640.435 Combination chair. Y. W. Rogers ........... 640.322, 640.323 
Cooking utensil. W. A. Van Deusen ............... 640.605 Copy holder. O. R. Winslow ............ ..... ....... 640.347 
Corner head for plastered walls. W. F. Parker .... 640.409 

c
or

�i�l����t�� W'���
c
��r1r:r���.���.?�. ������.

r
.�. 640.410 Coupling. See Air brake couplin�. Car coup-

described in Wright·s Light, price $2.00, aud iu Wright's ling. Hose coupling. Pipe coupling. 
Optical Projection, price $2.\15. g::fe� :h���¥n�: ���:%i�wart:::::::::::::::::::::.:: ll!g:�U 
-----------------"'-'"---"'-"'-"'-"'--- g:� ::g:�:�g�: �:���fi�::l: �: -t .. ��;:�T:�d:::.: �g:�� 

TO INVENTORS. &il?;t?iy br�i����f. ���: r;��h e��:: .�'.�: .�������.� 8t8:�� 
An experience of IIfty years. and the preparation Cultivator. M. & A Sattley .......................... 640.325 

of more than one hundred thousand applications Cultivator. C. Tanner ................................ 640,239 
for patents at home and abroad. enable us to understand Cup. See Drinkmg- cup. 
the laws and practice on both continents. and to possess Curtain fixture. J. P. Kane ........ ................. 640.662 

�:�o
a
�:� 6����i�:t��i r:��?��faa�rtt:de8r�l�h

ae�� ���:t� �i�:ic':er�w� X: :a�.����::::::::::::::::: fi&:�i 
all foreign countries may be had on application. and per- Cut of, rain water. J. Boutin ........................ 640,266 

sons contemplating the securIng of patents. either at Cutter. See Band cutter. Cloth cutter. Hoof 
home or abroad. are invited to write to this Office for cutter. Paper cutter, Rotary cutter. 
prtces. which are low. in accordance with the times and Desk. writing, G. H. Rogers ......................... 640.226 

our extensive facilities for conducting the business, Die. Automatic adjustable die. Wire coi1ing 
Address MUNN & CO .• office SCIENTIFIC AMERICAN. die. 
361 Broadwav. New York. Die stock. C. Dilly .................................... 640.639 

... _ ... __ ..... ___ ......... ______ .. ____ .. _"'-"'-"'--"'--'"-"'--�. E��I::���k:�an;e�t��lIMfey::::::::::·::::·::·::: �f&�� 
Distance finder. R. L. Marsball. ..................... 640.679 

INDEX OF INVENTIONS Distillation of hydrocarbons. apparatus for con-tinuous fractional. H. A. Frasch ................ 640.292 

For which Letters Patent of the 
United States were Issued 

for the Week Ending 

JANUARY 2, 1900. 

AND EACH BEAR.ING THAT DATE. 

I See note at end of list about copies of these patents.1 

Adjustable limit I!'age. J. D. Cox. Jr ............. . .. 640.448 
Air brake coupling. automatic. G. J. Netter ....... 640.405 
Air drying apparatus. A. rr. Perkins ................ 640,318 
Air mOistener. W. B. S. Whaley .................... 640.340 
Air propener, A. DulIner. Jr............ .. ........ 640.184 
Airk�t;�tCz��b�:-,�i��: .���. ������. �:.s���:. ���.�. 640.320 
Alarm system. acoustic. C. Coleman ................ 640.273 
Amidobenzaldehyd. making. Homolka & Stock ... 640.564 
Anchor. foldinl!'. W. McBrIde ................. : ..... 640.36U 
Anilin compounds. making amldobenzyhden. 

Homolka & Stock ................... .............. 640,563 
Animal catching and holding implement. J. S. 

Holland ....... .................................... 640.199 
Ani mal trap. C. A. Wever ............................ 64 0.244 

1:��,j�������¥i�s��'N;les':���.���: .�: .�:.���.:::::: �8:�� 
Automatic adjustable die. F. H. Stabl. ............. 6(0.596 
Bag. See Paper bal(. 
Bag- or purse frame, B. vom Eigen ........... .... . .. 64-0,185 
nailer. W. Plotts ..... " .. ..... ..... ........... 640 .413. 64 0 .4 14 
Band cutter and feeder. W. Morley .... ............ 640,684 
Barr:��,!.ifI ��.

o
Ba�V!�.��:. ��.��.

r
.�:�� .:��. �.�.-. 640,524 

Batter mixer. R. R. Cross ............ .............. .. 640.3b'9 
Battery electrodes. fuses, etc.. connector for. W. 

Mills . . . ....... ............................... .. .. 640.479 
Battery element. electric. �'. R. Wiley .............. 640.727 
Bearing. antifriction. M. C. Merker ................ 64 0,397 
Hedstead brace and til(htener. E. Attaway ........ 640.250 
Beehive, Ii'. Danzenbaker ............................ 64U.636 
Bell. bicycle pedal. A. M. Southa,rd ............... . 640.712 
Bell fastener. J. M. Cavins .......................... 640.177 
Bevel, G. L. Griswold ................................ 640.194 Bicycle. E. E. Lee ........................ ... ......... 640.574 
Bicycle. R. A. Merrow ................................ 640.6I>U 
Bibycle brake. J. F. Moen ............................ 640.681 Bicycle crank shaft. C. Gorman .................... . 640.649 
Bicycle driving mechanism. J. W. Rogers ......... 64U,70 2 Bicycle handle bar. J. Tracy ...................... .. 640.241 Bicycle lOCk. C. II. Masten .................... . .. . .  640.297 Bicycle lock and wrench, combined, L.I. Powell 640.221 
Bicycle pump. pneumatic. J. Lister............... 640.676 
Bicycle rack. F. R. White ............................ 640.483 Bicycle saddle. J. C. Fleming ................. ...... 640.373 
Bicycle saddle post. J. B. L. McKenzie ............. 640.483 
Bicycle seat posts and handle bar posts. clamp-

ing device for. E. I.... J ... owe ....................... 640.30 4 
Bicycle support. J. Booth ............................ 640.614 
Bicycle support. A. E. Conti ......................... 640.681 
Bicycle support. W. H. Hart. Jr .......... 640.379to 640.384 Bicycle support. J. P. Hobart ....................... 640.468 
Bicycle support. V. A. Pernot ....................... 640.487 
Bicycle umbrella attachment. F. J. Converse ..... 640.446 Bicycle wheel. Berg & Nilsoll ........ ................ 640.174 
BIlliard cusbion. G. Kern. (reissue)................ 1 1.799 
Bit. See Bridle bit. Coal bit. Blackboard support. J. S. McClung ............ .... 640.687 
Boat. C. H. Sawyer ................................... 640.232 Boiler. See Steam boiler. Water tube boiler. Boiler. G. H. Drake .................. ................ 640.545 Boiler furnace. steam. G. E. Wilder .......... ...... 640.726 
Boiler gage. steam. J. T. Forl(ey .................... 640.189 Boiler stay bolt. steam. F. W. Johnstone .......... 640.661 
Bolster, R. W. Oswald ................................. 640.313 Bolt. See Boiler stay bolt. Bonnet. F. E. Thornton ........................ ...... 640.720 
Book packing and shIpping case. combined, H. P. Parmelee ...................... ................... 640.315 
Book stitching machine. F. P. Rosback ............ 640.417 Boot or shoe attachment. D. W. Perry ......... ... 640.317 
Bottle. non-refillable. V. Cruser ........ ............ 640.275 
Bottle. non-reOllable. E. Freese ............. ...... 64 0.46 1 Box. See Junction box. Match box. Paper 

box. Box machine. G. A. Barnes ... ...................... 640.171 
Box machine. W. H. Wussow . ..................... 640.249 
Bracket. See Lamp braCket. Shade bracket. Window bracket. 
Brake. See Car brake. Bridle bit. B. Allen. Jr ................................ 640.619 
Bucket and lid holder, H. B. Shaw ........... ... . . .. 1UO,331 

Door, vertically adjustable barn. lj'. Hering ....... 640.38b 
Downdraught kiln. H. A. Wheeler .................. 64 0.246 Drought equalizer. J. Rusk .......................... 640.592 
Drill. See Grain dril1. Rock drill. Drilling apparatus. bil(b speed. E. Watel. ......... 640. 481 Drillmg machine. C. Schmidt ......... ............... 640.70 8 
Drinking cuP. collapsiole, 8. M. Royer ............. 640,418 Drying and roasting furnace. vertical automatIc. 

J. Stoveken ............................ ........... 640.715 Drying kiln. �'. G. Perkins .... ....................... 640.319 
Dust cloth bolder. W. F. Hchrey ..... . .............. 640.70 7 
Dye. brown sulphur, O. Hansmann ..... ........... 640.559 Dye vat. H. lllgen .................................... 640.203 
Electric cable terminal. W. L. Candee .... 640.363 to 640.365 Electric currents. rate indicator for. J. Harris .... 640.466 
Electric discharges. apparatus for producing, M. Otto.. .... ... . .................................... 640,694 
Electric furnace. F. E. Hatcb ....................... 640.283 Electric heater, F. Baln ............................. . 
Electric meter device, C. D. Haskins .............. . Electric transformer. Packard & Wiswell ..... � ... . Electric wire molding or trough, H. Lee .......... . 
Electrical apparatus, COin controlled, J. Patter-

son .................... "" "" ................... ..... 640.316 Electrical distribution system, A. S. Hubbltrd .... 640,565 Electrical energy by a1ternatin� currents distri-
buting. M.l. Pupil; .......... : .................... 640.515 Electrical transmission by resonance circuits, M. 1. Pupin . . . ........ ""." ........................ ... 640.511\ 

Electrotype or stereotype block, E. L. Wilson .... 640.346 
Elevator. See Hydraulic elevator. 
Elevator accumulator, plunger. G. H. Reynolds .. 640,589 
Elevator speed regulator, hydraulic, W. W. Doo-little .... .... .... ............ ........................ €40.544 
Engine. See Explosive el1gine. Gas engine. 

Hotary engine. Stearn engine. 
Engine cy linder. gas. J. W. Lambert ........ 640.667. 6to.668 EUJ!.'ine igniter. gas, C. R. Alsop .................... 640,252 
Engine ignition device. gas .. G. W .  Lewis ... &JO,31J2, 640,395 Engines. dru m attachment for traction, A. I .. . 

Adams ....... ..................................... 640.351 Envelop. G. H. Rmldal l ....... .. . ................... 640.489 Explosive engine. G. W. I.ewis .............. 640.674. 640.675 Explosive engine, J. A Secor ....................... 640,711 
Extension table. Curl & McAnlis .................... 640.635 Fan, cradle motor, L. G Rogers et al. .............. 640,70 3 }'anllinj! mill. P. Poyneer ............................ 640,588 
Feab���s 'l��J�J�ob;.S:. �.���.����.� .:�� .. ��������2, 640.719 
Feed water heater. I •. C. Lanphear ................. 640.475 Feeder, bOIler compound. L. E. Jones .............. 640,300 
Feeder, steam boiler. '1\ G. Whitney ............... 640,434 
Feeding device. poultry. W. D. Smltb .............. 640.730 
Fence post. Spoore & Raub ................... ...... f-4O.235 Fence weaviIlj!' implement, C. A. Taylor ........... 64 0.240 
Fences. tool for attaching stays to wire, Johnson 

& Fry .. " ............................................ 640.307 
Fencing machine. wire. G. Schultz .................. 64 0.3 29 Fender. J. R. Reece .................................. 640.700 Fertilizer drier. J. F. Bussells ............ ........... 640.628 
�'ilter. C. F. Hoyt ...................................... 640.288 Filter. J. D. King ........... ....................... .. 64O.66iJ 
Filter. J. J. Mayer .... "'. " ............................. 640.579 Filter. C. F. Vogler ...... ........................... : .. 640.721 Filter. electric water. Teter & Heaney .............. 640.335 
Filter. water. A. G. Sbeak ........ ................... 64 0.421 Firearm, magazine. B. Burton ...................... 640,f,:&7 
lfire escape, F. H. Arnesen ................... ...... 640,437 
}fire escape ladder and water tower J. W. Fall .... 640.645 
Fish flbering machine. J. A. Stoddart ............ .. 640.4 29 Flue or stove pipe cleaner, A. A. Fradenburg ..... 640.190 
Fluid compressor. J. B. Sample ..................... 640,324 
Fly screen trap attachment. M. ]j. Moyer .......... 640,685 
Forceps, umbilllCal. E. V. Acheson ................. 640.517 Fruit gatherer. O. A .  Norlund ...................... 640.485 
Furnace. See Boiler furnace. Drying and roast· 

ing furnace. Electric furnace. 
Furnace. J. W. Rumpf ............................... 640.228 Fuse or cut out. electric, J .... W. Downes .... ... .... 640,371 
Gag-e. See Adjustable limit gage. Boiler �age. Water gage. Game apparatus. F. G. Slemmer .• . . . . . . . . . . . . . . . . . .. 640.423 
Game board. Minassian & Darlin� .............. ; ... 6400401 Garment clasp. E. D. Hinkley ....................... 640.t1b8 
Garment hanger. J. F. Brock ........................ &40.616 Gas analysis. apparatus for, G. E. Thomas ........ 640.601 Gas apparatus. Itcetylene. L. B. Bailey ............. 64 0.521 Gas apparatus, acetylene, A. F. Gaienne ........... 640.646 
Gas apparatus. acetylene. L . . I. Ruth ......... ...... 640.705 Gas. automatic pressure regulator and cut off for, 

'1'. H .. T. Leckband ............... ........ ......... 640.303 Gas burners. supporL for globes, etc., of, J. H. 
Hood ... . ....... ................... .... .......... 640.659 Gas en!<ine. ti. W. I,ewis ..... 640.393. 640.394, 640.672, 640.673 

Gas engine, rotary, J. Straszer.. . .................. 640,237 Gas generator. acetylene. E. Bournonville ........ 640,175 
Gas generator. acetylene, O. H. Hampton ......... 640,558 Gas generatcr. acetylene. 11"""'. J. Millington ......... 640,300 
Ga.s igniters, manufacturing. L. Friedeberger .... ti4O,� 

(Cantmuro. on page 80) 



30 J t itutifit !tttttitau. 
��!� �i�?�.�.r Mal�st�I�R��iC •. . � .. . ��.� .:��.�i.��.b.��-.��b.��� :�8:�� 
�::i��)'C;�sJJle li�:e6omprcssert' 'or '  ii'queii'ed� 'ii: ti40,fiBS 

6cn�.\il��o.cd�(;\;eN;,n·�: :L' \\r: jl·ci(ee· . . ::: .......... .-.
.
...

... .-... � :ct�!:�� Generator See (;as generator. Gig for woolen fabrics, l'nlsing, .J. Bailev . . . . . . . . . .  H40,520 Governor attachment fur electrica] a'pparatus, 
(;ovS�re:(�r', J�!;{o;������·!fl�: i:j�ejide·::. ',: .::: ............. : :�8::;�i 
g�!;� ��:n: � . . \v �'�l'f/l�r· . . .  .-::::::::. -. .  :::.-:.: ::. -. -.-. - ,: :�8:�t� (� I'�lIn separato�. Cr. C. Beeman . . . . • . . . . . . . . . . . . . . . . .  1140.21;] tJrllldmg mach me. A. B. Landis . . . . . . . . . . . . . . . . . . . . ti40,t.ifiB u l1urd for projecting Darts . •  J. A. Clercy . . . . . . . . . . . . 6·iO,5:{i Guns. running out spring for. Dawson & Buck-
IT al ����je�: . mlik·l·n�·: i "jac·obsi-;Ii· . . ' . .  '. '. ' . .. .. ' . .. .. .. '. '. ':. '. '. : :�8:ifl, Hame fastenet'. J. 8. Spurgeon . . . . . . . . . .  ' . '  . . . . . . . . .  640,2:W Haml1lOck and tent. combined portable. W. C. 
IT a I'�����le�·ee ' i;"I���e'l;t' b a,;g-'ei: . . . . . . . . . . . . . . . . . . . 640.334 

Harruw, W. M. Baker , . . . . . . . . . . . . . . . . . . . . . . . . �. (j·tO.�2:1 
U:���:·aJril�16�a�;usber.· S.· Errls·t.·:::::.·::::::.·:.'.: :�8:�n Harvester, corn, H. \r • •  l oseph . . . . . . . . . . . . . . . . . . . . . .  640.38fj lhtrvester. pea or bean. J. I ). G·t·ay . . . . . . . . . . . . . . . . •• ti40.X7H Harvester. self binder, Steward & Rand . . . . . . . . . . .  fi405ml Harvester, thresher. and bagger. combined 'r. ' 
Has�' i�lsi��:�·r,·.j : ·  i>a';y: : : : � � � : : : : : '. : :  : : :  : : � : : : : :  � : : :  :tl�:r�� 
ll:i'f�st�n:;: t.n���s�r�·on:: ·. '. : . ' .... ::: : : .. : :  � : : : : .... : :  �tm:��� 
�t��J�Sc\:���' �: �et�ls�Sri : : � � : : : : :  .. : : : : : : : : : : : : : : : :  � Ut8:�g Header and thresher. combined, J. G. I£vans . . . . . . 640,372 Heater. See ltJlectric heater. l1'eed water heater. Water heater. Hin�.e and check. combined spring, J. W. Currier 640.178 

U��i.cu���r i��cd;g ���k: ' '\.\y·hitfletree ·ho·ok: · · · · · , 640.257 

Hook for hooks and eyes. J. E. Pearson. ... fl40,6H7 Horseshoe. nailless. W. Kondakov . . . . . . . . . . . . . . . . . . 640 HO!J 
Ug��i��gg�fdi�g?��hhendersoii::::. :::::::::: �:g:��W HYdraul�c elevator. P. J. GIldea . .  , . . . . . . . . . . . . .. . . .  640.4ti:{ Hydrauitc motor. C. Hi]) . . . . . . . . . . . . . . . . . . . . . . . . . .  taO.284 

l�: ��::� i������: li.\�·. �it�\in::"":.::":::":::::::: :�:�y� Incandescent mantles. productlOn of, W. Saul· mann.. . . . . . . . . . . . . . . . . .  . . . . . . . . . . • . . • . . . . . . . . . . . f)40.321; 

I �����li.GB.D\\·�iI1W: .�;: 'Cori�OY:: : . : . .  : : : : : : : : : : : :  � �i�}i.� Ironing machine, E. Noren . . . . . . . . . . . . . . . . . .. . . . . . . .  640.312 1 Jack. See Lifting jack. . Jarclosure. .J. L. & E. A. De Steiger . . . . . . . . . . . . . . . .  G40.a32 Jars.. etc.. cover t"astenillg tor frUit. 1. P. Doo· 
JOiA't:

tl�ee ·1'·iiejoi�t· . . . . . . . . . . . , . . . . . . . . . , . ,  . . . . . . . . 640,182 

Junction box. T. J. Murpby . . . . . . . . . . . . . . . . . . . . . . . . 640.482 K�yboard, adjustable. U. fl'. Rankin .. . . . . . . . . . . . .. .  640.223 Kiln. See l)owlldrllullht kiln. Drying kiln. Knife. SeeChee�c knife. Lacing book. H. O. Whymar. . . . .. . . . . . :: . . . .  640.609. 640.724 Ladder and table. L. C. Bailey . . . . . . . . . . . . . . . . . . . . . . 640.354 Lad�er. combined step and extenl:lion. W. \V iI· 11:\ll1l:1on . . . . . . . . . . . . . . . . . . . . . . , . . . . . .  " . . . . . . . . . . .  , fi40.R11 Ladder. t"oid i ng, I.sda & Turner . . . . . . . . . . . . . . . . . . . .  ti40.211 

f::�� g������·H�i����O;br.: .J.����: : : : .' . : .. .': ..... . .. : �t8'��J Lump bUrners. I ig-ht extmgnishillg attachment ' 
La:'��·e?ec�ri��a��.01: ·Fe�ner� : : : : : · : : : : : ·. : : : : : : : : : :  f�g:�� Lamp. electric incandescent. }-t\ M. F'. Cazin . . . . .  G40,3fi6 Lamp tilling device for lamp burners, ('. \\'. Cot· 

OIUHNAltY ItA TES. 

Inside l"�lgC, each insertion� - 75 cents a line 
Bach Page. each insertion. - - $1.00 a Jine 

r:lrPor ,"ome das:�es of Ad'vertisements. Spec'i.al and 
a·ighe-r rate.. .. (tre· requited. The hbove are charges per agate line-about eillht word8 per line. 'l'his notice shows the width of the iine. 
�i���se��� �1 :�':lt�a%�erat�����aavi�f,� [i�� �;aZe��l�;;': ment. as the letter press. Advertisement.s mu�t b!? recelv�d at Publication Office as early as Thurstlay rnOI'IlIIlg to appear in t.he fl l i olYinl:! week's is�ue. 

foot power 
Screw ... 

... cutting 
Automatic 
Cross feed 

9 and { {-inch Swing. Ne'w and Original Features 
Send for Cataloglte R. 

Seneca Falls"Mfg. COmpilny. 
6 9 5  Wat,rSt., Scneca Fall�.N. y. 

TO C ET A H EA D  in the business world you must have a thorough knowledg-e of your work. You study at home during leiE!ure hours, and we guarantee. to fit you for a responsible. high salaried position through the best cour8e in the world of 
E D U C AT I O N  B Y  M A I L  i n  Electrical. Mechanical. Steam. M in Engineermg: Metallurgy. Art. Architecture. Practical Newspaper Work • .blnglish Branches. Stenogr,-why. Machine Design and- Me· chanical DraWing. Low price; easv terms. Sent free to those 'who eli

roll now. a complete drawing lfUt fit· 
worth $11.10. or other premiunis Mention subjects interested in when writing to 

The United I'ormpondellce �rhonJ,. 

trel l .  . . . . . . . .  " .' . . . . . . . . . .  ' . . . . . . . . . . . . . . . . . . . . . . . .  1>10.",,7 

t�:(;g.����';;d��'g::;i�eE:'W�·d;�;;g��� .BothweIL  '���-.1'i;� ASH L E Y  PAT E N T  N I P P L E  H O L D E R S  Lnmp shade holder. electric. Russel1 & SerreIL . .  ti40A93 bold nipples for cutting either rtght o r  left hand threads. Lamp shade holder. incandescent electric, E. A .  I They ho ldthe sleeve hom turlllng and take the strain "Russel l .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " , . . . . . . . . . .  f�40A�I� off �th the sleeve and shank thread. Made of best 
l .. ast. ,Yo H. Butterick . . . . . . . . . . . . . . . .  " . . . . . . . . . . . . . . 64.rUW l qral1ty cas� titef'l .  car:ef�I.1Y fitted. Long or sbort nip� 
t��g�: �· �eR�':f:;��: : : : : � : �·. ::: · · · : : : : : : : : : : : . . .  ·. : :  �18:��� gfel�g-�llttw�\�hte���lc6���lJlfoi�� Ashley Holders are 
Lavatory trap. B. O. �·i1den .. . . . . . . . . . . . . . . . . . . . . . . . .  li40.4BO WALWORTH M A N UFACTU R I N G  CO. 

t:ri�'g:� ����h!�gn���:��.ek?�l�'n�t.��.��.: � : : :: : : : m�:�i� 1 28 TO 1 36 FEDERA L ST. , BOSTON . MASS. 

Leathcr working machine. O. Stegmeyer . . . . . . . . . .  n�O.;)97 Lens grinding machine. bifocal. 'V. II. Gaither . .  1;4n.HH Lifting jack. vehicle. 0. \V. Hud�on . . . .  . . . .  640.2(0 L�ghtnin� ar.rester. J. M. Metcalf .. . , . . .  fi40A78 
1 .. lmb. artltlclllJ. H.. E. Daniels . . . . . . . . . . . . . . . . . . . . . . .  1)40.540 Liquids. apparatus for removing saccharin or other impnrit les from all kinds of. J. T. Ben. 
Lit�oeiiiipb'iC' coitti�g's 'oi; rnetaiiic' plat·es� p'roduc: 6lO.528 

mg. J. Wezel. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  640.245 Load controlling device. J. Ryan.. . . . . . .  . 640230 Lock. See Bicycle lOCK. . 
Lock and latch. combined. T. A. L. Moore . . . , . . . .  640.217 I�og turner. steam. E. E. Thomas . . . . . . . . . . .  640.503, G40.504 

�:���: ��l:���;I� ��r��l��p: : : : : : � :  : : : : : : : :  : : : : : : : :  �1g:+rl I�ooms. weft. parter for automatic weft replenish-In.Jor, H. J.  HalTi man. . . . . . . . . . . . . . .  . . . . . . . . . . . .  640.1)56 Lubr�cator, E. H. Lunken . . . . . . . . . . . . . . . . . . . . . . . . . .  640.b76 

h���li�.tg�·ld�·�·. �\\��:�n::  � :  : : : �  � : :  '.: : �'. '. : � '. : : � : �  ��8:�&� 
�:i g� �:�ii:::'t"�'r �o:r���t�·:.· A: �i'i-�·V;lgl·liii". : : : : g!n:�� Match hox. T. A. Bell . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fi40,:W2 Mattres.s fiJling apparatl1�, B. L Block . . . . . . . . . . . . tHO,li23 Measurmg machine. cloth, E. P. 'Villiam� . . . . . . . .  640.247 l\Ietal bars. p lates. sheets. etc .. compositIOn for pIcking. Robinson & Sutherland . . . . . . . , . . . . .  H40.4Bl )-l i lkinJl apparatu s, Klein & Swartz . . . . . . . . . . . . . . . .  G40.206 
i\l i l l. See Fannilurmil1. Sawmill. 

B A R N ES' 
New Friction Disk Drill. 

F O R  LI G H T  W O R K. 
Has these Great A duantages: The speed can be instantly changed from 0 to 1600 

���beu=�\!� �� s:�f:��:�ts�q�l�:r:t��l� smallest or largest drills within its range-a won· dt'rful econf'my in time and great saving in drill 
breakage. Send for catalogue. 

W. F. & J NO. B A R N ES CO.,  
l �Hm Ruby St., n.nf':l{ford. Ill.  

THAT ARE G O O D--NOT " CH EAP T H I N G S . "  The difference in cost is l ittle. We J;ruarantee our apparatus and guarantpe our Pllstomers against loss by patent suits. OUi' guaran· tef' and instruments are both good. 
WESTERN T E L E P H O N E  CONSTRUCTION C O . 

2 5 0· 2 5 4  South C l inton SI.. Ch icago. 
Largest �fanufacturers of Telephones 
exclusively in the United States. 

�lining macbine, A. Bailey . . . . . . . . . . . . . . . . . .  640.621 .  640,622 H IGH GRADE �I ixer. See Batter mixer. :.\loi!'<tentllg' and affixing stamp�. machine for . .  J. W�R��G MACHINERY Gra dy . . .. . .  . . . . . . . .  . . . . . . . . . . . . .  : . . . . . . . . .  , . . . . . .  640,G50 :\Iop holder attachment for scrubbing" pails, .-\. �. Itiddell.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  640.701 

�:�i:.�.� P8�efi;dfa���c�6io�: ' 'Vl�i�e ·nl()tc;r . . . . .  640,710 

:\l()wer or harvester cutter. 'r. H. Pollocl;:, . . . . . . . .  640.587 Nail �oldillg device. W. R. Bargar . . . . . . . . . . . . . . . . . .  fi40.Hi!1 Nnplnn .holder. �-'. Dassori. . . . . . . . . . . . . . . . .  , . . . . . . . . .  H40.180 

����lll.r�;�i��v.r� .. �aJ?snoc;:.: : : : :  � : � :  . . .  : : : : : : : : : : : :  ��8:��� Negotiable instrument blank. M. J. Stein .. . . . . . .. . .  640.498 

��l llgg�.�r:tr��!tn�t��i.·.��: : : : : : ·� : : : : : : : :· : : : : : : : : : : :  �1g:!! 
��i l���: tj.Jd,r�u�l\�O�n: : .' : : : : .' .' :  : : : : :  : : : :: . : : : : ." :  : : :  �t8,tf::g Oil and water separat.or and pUrifier, Skinner & 
Oil �����r: 'C: ·A·.·Ha·riimei: .. � : : : : : : : : : : . : : : : : : : : : : : : :  �1g:��� Oil can. non·explosive. J. H. Spang-ler . . . . . . . . . . . . .  640.4\)5 Oil press mat. R. �'. Werk .. . . . . . . . . . . . . . . . . . . . . . . . . . .  640.H08 Oiler for steam engines. automatic. L. Skinner . . .  640.422 Oxygen. ajJpa.ratu� for making. F'. Brown . . . . . . . . .  640.5:n 

�:a�a�:'el�����s �aJ.�· �����f�g: pad: · · · · · · · · · · · · · · 640,200 

Paddle.wbeel, H. �1. Williams . . . . . . . . . . . . . . . . . . . . .  6!0.o44 Pall. mmnow. W. R. Yeagla . . . . . . . . . . . . . . . . . . . . . . . . .  640.512 Paper baR. L. D. Benner . . . . . . . . . . . . . . . .  , . . . . . . . . . . . .  ti40,178 
�:g�� �Sft'e�:la�kjO;�o�e.�·. ��.��'.'. : : : : : : : : : : ' : : :  �gJ1� 
�:��� ��rddi�� ::::ggl�:: �'. JK.C���:·.;: ... ... : ... 64(

i.570: �18:�� Paper foldmg macbine. � .. Wullf . . . . . . . . . . . . . . . . .  640.248 Paper holder and pencil, combined. I!'. "\\o�. Don. 
papn��:.. 'temporiiry' 'c,;ver" iind" binde'r . {'or: ' E: 640,54;; 

Marsky . .  . .  . . . . .  . . .  .. . . . . .  . . .  . . .  . .  . .  . .  . . . . . .  . . . . . . .  640,57·8 Par.in� and coring machine, W. H. Boutell (re-
par\����� ' and ' furring" for ' buil·ciing·s.· · .:netal: · 'b: 11.798 

pav�����·sof·t·ene·r.· sh'eet: ' Giiiett' & 'Doe'ri� : : : : : : :  �:8:!�� Pelt refinmg machme. K. Mischke . . . . . . . .  , . . . . . . . .  640.581 Penholder, M. W. Barber . . . . . . . . . . . . . . . . . . . . . . . . . . .  , 640.612 Permanent way. A. Haarmann . . . .  " . . . . . . . . . . . . . .  f140.654 

J;���g�����. a�·t�l.���lI: 'Battaii;i:, '.': ...... : ....... �4.�,��. �:�� 
Pm. See Safety pin. . 
::m�' co�ep1t���x:c�.Plf:Wlett . . . . . . . . . . . . . . . . . . . . . . .  640,Hl7 Pipe coupling. friction. S. H.. Dresser . . . . . . . . . . . . . .  640.183 

r.:���er����o�a��c ����eJ: ii: Jarrnir;".: : : : : : :  .. .. .. .. : �!�:ro� 
l ; l!��l���. ���a��id�r �r ��';:i.tJ: ·C: 'n'evers: : : :  � : : : :  �t8:!1.� Plnttmg Implement. L. M. Carmical. .  . . . . . . . , . . . . . .  640.270 Plow. Parlin & Heylman . . . . . . . . . . . . . . . . . . . . . . . . . . . .  640.411 

l,'I��.f�n?s1�·e �·d�bl�o�����i.' M:: 0: Bec·kn·er.' : : : : :  �i8:�M Pneumatic transfer tube system. S. F. Jones .. . . . .  (j.{0.386 Polishing bob, Rigg & Hm.·t . . . . . . . . . . . . . . . . . . . . . . . . .  640.500-Post. See 1i:ence post. Powder. making smokeless. Maxim & Schupp· haus... . . . .. .. . . . . .  .. . .. .. .. .. . .. . . .  . . . . . . . . . . . . . .  6jO.213 Power. see Motive power. Precif)u� metals. electrolytic apparatus. for ex· tractm�. 'rRtro &. Delius . . . . . . . . . . . . . . .  , . .  , . .  , . .  H40.'i'17 Pr�ci?u s met.aIN, ex�ractinJl. 1'atro & Del ius . . . . .  640 ,71� 

����.;U�:·���i��:tnR: ·forb·ln .':: :.:::.'::.': :.�40.633: �j�:�� Prin ' ing- nUlchine. ticket. E. C. & F. L. Jones . . . . .  640.568 Fropell"r. sbip, S. Von IZva'say . . . . . . . . . . . . . . . . . . . .  640.310 PI Opulslon. boat. P. E. Doege. . . . . . . . . . . . . . . . .  640,513 
Pu he... See Staple puller. Pump, W. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  640.399 ,'ump, oeutrlfullal. G. A. Wilberforce" "  . . . .  " " .  640.34& 

Single Machines or Coma 
plete Equipments for 

Any Class of Work. 
Your Cor·respondence is Solicited. 

iT IJJustrated Matter and Prices on application. 
J .  A. FAY &. C O .  

1 0 - 30 J o h n  S t  . .  C I N C I N NAT I .  O H I O  

TOOL M A K E R'S  E N G I N E  
10 in. swing. Is made for those who require very accurate work. All parts arelltted in the most careful manner to insure accura� cy in turning. borinlZ, facing. etc. 
t�h�i3:�rs f�T"� g���A�gu;��l� to 96 per centimeter. Tools furnished include chucks. collets. cutters for turning, threading, cutting-off, knurltng, reamtn�, etc. AskfrYr S. C. I. Catalogue. 
THE PRAll & W H I TNEY CO ., Hartford, Conn.,  U .  
Sp�clal macbln�ry, DIu an" tools. 

Sub. Pr�ss . Di�s For Punching and Forming Sheet 

~ 
Metal. A SPECIAL'r¥. 0 

C E O. M .  C R I S W O L D ,  0 @ New Works. Griswold Building, ��� 
33-35-3')' Uniou St., 0 \j: 

NEW HAVEN, CONN. ;!S 
The AcmeWatchman 'sTime Detector 

�!!��ke� 
by Iy 

Pump cylinder witb relief valve. L. W. Noyes . . . .  640.406 

�:it�g: �����.J��{·I�hfIP�'it.��:�� : : : : : :  : : : : : :  : : : : � : :  �:t� Pump. rotary. H. D. B. Williams . . . .  , . .  , . . . . . . . . . . .  ti40.X4;; Punl lJill.ll system. U. Wright .. . . . . . . . . . . . . . . . . . . . . .  , ti40.;-;49 

::��;I�: rS: ��rr�r: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  �t�:��g Puzzle or game. D. R, Cutler . . . .  : . . . . . . . . . . . . . . . . . . .  f;40.370 Pyrutechnic device. H. Weitfenbach . . . . . . . . . . . . . . .  640 a�m H.ack. :-<ee Bicycle rack. Display rack. ' 
Hailway appliances. means t"or controlling and 
Rai��"�)��;·(,�:i��.l�r�\v· .. Be;�jle·t·t.: : � : : : : : : : : : : : : : : : :  :�8:�? Railway sw.itch. A. B. Burchard . . . . . . . . . . . . . . . . . . . .  ti40,617 

��n::� s:�\��hm����t�W;n�· �iCb'!���ikl : "  W: · ·s: U40.400 

n:�rf���ttu�·�e�����: :G:.: ��:��o:n: : : : : : : : : : : : : : : :  �J:i& H.eeJ . See Clothes line reel. Reflector. F. B. Palmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  640,585 Ket,ector for electric or other hg-hts • .  J. C. Flem· 
Rei��eratitlg iril�ch£ne;g·�s 'ptln;p; 'N': S'elfe " " " : "  .... ��8:�t 
U:i�:::�rii��' �ar�·v���I�i(;r: �M'cAsse'v ' '&: 'l{'ic'h� 64(1,210 
Re1�����ator' t.ra·p: "fi: N: p�·rkeT· . ..... :: ..... ·· . ... :. ·:: . ..

.. . : ... :;1n:� Re!;;nster. See Cash register. Hegistering and recording apparatus. J. Dalli-ITiOre .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . fi40,276 Regist.ering machine. automatic. A. F. Bardwel l .  ti40,:355 Hetnrt for sterilizing or cooking goods. F. W. 
H.iV��I\�h�;;icl;iil·f�: :i:if Cass'ict'y: : : : : : : : : : : : : : : : : : : :  :&:�� Hoaster. See Culinary roaster. Rock drill. Wbitcomb & Millbolland .. . . . . . . . . . . . . .  640.341 Holler. See Shade roller. 
ng��rcr::�lpfedd�·:·il��;�r�bar.d . : : : : : : : : : : : : : : : . : : :  :Its:�� 
U���;�� ���1��.1�.]H.p�rl��:: : : : · : : : : : : : : : : : � :  : : : : : : : �8:�� l{otary engine. A .  B. Ca.nning . .  , . . . . . . . . . . . . . . . .  , "  640.2tl9 �aie. ma.rine buoy. 'I' .. G .. Hall.. . . . . . . . . . . . . . . . . . . . . .  f>40.282 
S:8�tla.�!�il� r. 1;'. 1ft: M��!{]e�tl'ey : : : : : : : : : : : : : : : : :  � : .  ��:� Sash pohsinng machine. N. J. Matthiesen . . . . . . . . .  640.�)6 

�:�ge:.II;�i�110�· �r�o�vl�;t;evoYvi'ng: '  G.' it: '�ic� fi40,457 

Cbesney ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1>40.402 SaWI!II11 car nageR, unt.omatic offsetting for, E. E. 
Saw�NI�ldriubie·�lc·ii·n� baJ;ci: ��: S·. Fa;;: : : : : : : : : : : :  :tl8:�� Sawmil l yielding gUide. band, E. E. 'rhomas . . . . . .  640,502 

nWI?llIs .. saw carrying wheel for band. F. S. 
Saw�:;hi : ·U: ·Kist[;;'�: : . : : : : : : : : : : : :  : : : : : : : : . .  : : : : : :  ��8:m 
��:;e vbefar;:;rco�'p�i.i��c:�[:g�riient·. ·M: X. \\rit3e.' : �18jl� Rcreen. See Head screen.· Sellt, �'. W. Hunter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  640.201 �eat and table. comblIled. H. I. Gannet.t . . . . . . . . . . .  640.647 Separator. See Cream separator. Grain separa-tor. Oil and water l:Ieparator. 
���rdaii�8j�s���.i�ei·n�o��r�: N: 'Ro(;k: : : :  : : : . : : : : : :  �:8:¥6� Shade adjusting and holding mechanism. H. H. Forsytb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  640.291 Sga�e bracket. adjustable. C. H. Gaskins . . . . . . . . . .  640.648 
�h:r�e�i\!�r m!-c�inT:.a���p�nc.·i:ai]e: : : : : : : : : : : : : :  �18:ggt Sheet feeding mechanism, automatic, Scott & �·eel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  640,709 ��e1f, Bwin�ipg-. A. E. Mil ler . . . . . . . . . . . . . . . . . . . . . . . .  640.580 
c Ign. G. W. 'I allman ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  li(0.:l'3 �lgnal transmItter, mu ltiple. IJ. Dawson . . . .  , . "  . . .  640,278 

��!t�r. �aSri(n�g�(lc,ist Be'ed: 'M: C: ",,iiiB: : : : : ·. : : : .  ��8:� Spacmg instrUment. J. D. Lyon .. . . . . . . . . . . . . . . . . . . .  640.678 Spinning machine, D. C. Sui. . . . . . . . . . . . . . . . . . . .  " . . .  640,711i Spinning- or twtsting machine. V. Belanl!e r .. . . . . . .  640,525 

�gg�;sf�r:g��·l �u�.s���e; .. ne· for' 'iBste'ni�g: :E: 640,231 

Elnfeldt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  640.548 Spooling machine spool I ifter. yarn, l+�. Lacey . . . .  640.474 Square, try. J. M. Vanctevort .. . . . . . . . .  " . . . . . .  " . . . .  640.510 

�t��N';1�%b�n�e�V�·face: -W: 1:': 6ressier: . : : : :  g!8:�� Staple puller. D. B. Date . . . . . . . . . . . . . . . . . . . . . . . . . . .  640.452 Steam boIl.er, J.�E. Thornycroft, . . . . . . . . . . . . . . . . . . . H40.!;05 

���:g; :��i�:: .¥ .. :.eS'��·nson·. : � : : '. � � '. �'. :� : :  . .  : � � '. � � :  �g:�� Steam engine, compound, E. McConville . . . .  , . . . . .  640.218 Steam engine. compound. C. Reeves . . . . . . . . . . . . . . .  640 224 Steam into cool and wet vapor. device for con- ' 
v �rting hot and dry. R. Duffie. " .  " . . . . . . . . . .  , H40.,547 Steering Jlear, steam. rt'urner & :Miller . . . . . . . . . . . . .  640.242 Stereopticons. etc .. attachment for. H. W. }I'orce 640.188 Stool, foot. H. W. Bolens . . . . . . . . . . . . . . . . . . . . . . � . . . 640.265 Stopper. See Bung stopper. 

��g��. d�a�g�i�.�:���nent: ·A.·6: Ne·ls·on·.·.·.·.·.·.·.·.·.·. ��R��1 Stove g-as burner, K G, Germer . . . . . . . . . . . . . . .  , . . . . .  fi40.4b'2 �t()ve. h eating. Keep & Robinson . . . . . . . . . . . . . . . . . . t)40.t1fi3 

�t�:��ti'e';���Tfatsi�:�8�F;�ei]le'�:.: : : : : : : : : : :  � : :  . . .  ' ��8'�J� �witch. See Railway swit.ch. . , . . . . 
Switcb point, reinforced. H. G. Kelley. . . . . .  . . . . .  640 :388 Switch rod. adjustable. H. G. Elfborg ... , . . . . . . . . . : 640:45�j 

�'';:�i:.l . ��i�'x1'et�sV�)�e[:bie� ' ' ' '  . . . . . . . . .  � . . .  . .  640,55ti 

'rable cloth fastener. C. Zimmlinghaus . . . . . .  , . ,  . .  640.2;"i) 

:f:I��b��eag�ll{i�'st�'u�e�r,ecn01�· �perilt'ed' p'u b'lic; 6i0.a67 

Tel��1��1��:�t�a��lt��U;�para·tus 'and c'ircuits' 640.443 

S. G. McMeen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : 640.404 Telephone exchange system. T. F. Ahern . . . . . . . . .  640,fi18 

�',:�h��il��'!gb\sg�·E·:A: lit;sderL : : : : : : :  : : � : :  � : : : :  �18:��� 'l'bermostat. R, P. & J. D. Osgood . . . . . . . . . . . . . . . . . .  H40.40i 

',h��esg�2'R�ft��i;�i.e�. A. Miller . . . . . . . . . . . . . . . . . . . .  640,400 

:f:::; �u�il;��fl����: 'jac·Obs: : : : : : : : : :  : : : : : : . :  : : : : : : :  �g:� T�le jomt, ogee. J .  White . . . . . . . . . . . . . . . . . . . . . . . . . .  640, 511 'rlre. non·punctum ble wheel, A. M. FerlZusoIl . . . . 640.4tiO 'l'ires. manufacturing India rubber. �-'alconllet & 
TOb����d'l!�1' 'stemii;i[;g" mach'i[;;': " A:ilis'oi; ' it 640.644 

Buek . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1)40.168 

i:gg���g �f��ri1n:·mO:J�f��: Ailis()n '&' 'Siiek: � : : : :  �!g:��f 
i:;;�ibcg���.a���1liRal?C��t!P�;ies: : : : : : : : : : : : : : : : :l!g:��� 'rowel holder. A. Baumgarten . . . . . . . . . . . . . . . . . . . . . .  fi40,357 Toy bank. D. C. Cook . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  {)40.f12ti '{'raction wheel, Farr & Nyberg . ,  . . . . . . . . . . . . . . . . . . .  tj40.5fJO Trap . . See Animal trap. Lavatory trap. Re· fngerator trap. 
:g�ll�;: �: ;:: J!��:;I;::: : : : : : : : : : : : : : : : : : : : : : : : : : . : : :  �!g:� 
:r.���ke;�l�f�:��.O{v.�s�aIf!.I�����: : : : : : : : : : : : : : : : : :  �18:�� 
i��g�: �a:x�� g���b�i;'c: .��. 'Ueb'el'acker: : : : : :  �t8:?Jj¥ 
���s:s ��dcy9i����.v��iiufacture· o't ' metai: E: ·C� 640,454 

& V. E. Smitb . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . .  640.424 Tubing- wire or other metal strIps. device for. L. P. Dixon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  640.640 Type bar. W. P. Quentell .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  640.H99 '1'ype setting macbine. F. B. Converse. Jr .. . . . . . . . .  640.274 Typewriter, F. Lambert. .. . . . . . . . . . . . .  , . . . . . . . . . . . . . .  640.208 Typewl'iting machine. �...,. F. Anderson . . . . . . . . . . . . .  640.254 

�t:�g�:�lim: ::;:gg;:::: �ut�r!�rc�lj: 'i): Agui·lar.'.' g:8:1� Typewrltmg machme type protector. 1H. 14'. Urn· 
TJmsJ;:8� b�ilder: 've'blcie: j."ii:Doe,:,:: : : : : : : : : : : : :  �!8:� Umon. )1. F .  Stadtmuller . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1040.595 

��\��� 'k: :o�:el��:'�: : : : : : :  � : : : : : : : : : . : :  : : : : : : : : . : : : :  g:g:�� Valve. balanced. Lunken & Ritter .. . . . . . . . . . . . . . . . .  640.577 

�:l�:.�����u�: t:b�:I�rice: : : : : : : : : : : : : : : : : : : : : : : : :  �:g:��� Vat. See Dye vat. 
���rJ�b}�ai::;�rtb��\���·m':!r;::sd:;;;a s�p����fii:· 640,725 

C. L. Merkel . . . . .  . . . .  . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  : 640.29n Vehicle running gear. E. Engelmann . . . . . . . . . . . . . .  640.641 

��g:gl� ���yd r���t�n�'c��:��¥i': E.' Warre�·. : : : : : : ,, :  �!8:§!� Vehicle wbeel. I. W. Gre!!g . . . . . . . . . . . . . . . . . . . . . . . . . .  640.602 

ve�:I�ai�';;���.�.i.S.�i.��. �:�:. ,��.r . .  ����. �.r.��.�l.l.��: 640,522 

�:��i���i CS��k I��:��'e��t�r ���t:enti'lator: " ' "  t)40,573 

VulcanizR.ble plates. lining . .  1. A. Daly . . . . . . . . . . . . .  640.]79 \Val l ,  wall plate. or slab. '1\ & L. Kupper . . . . . . . . . .  640,47R 'Valls and ceilings of buildings. etc .. metal1ic plate. G. Russell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  640,593 Walls and roofs of cast mortar. producing hoI· low. A .  Bremer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . .  640.17fi Walls, cons�ruction of. H. W. Bell . . . . . . . . . . . . . . . . .  fi40.52fl Walls, formmg concrete. C. Guy .. . . . . . . . . . . . . . . . . . .. 640.fi.ia Warming pad. r.. Cbeney . . . . . . . . . . . . . . . . . . . . . . . . . . . .  640.534 Washer. See Dish washer. 
�:����a�:rq�\�eOI�c.Ari����ti:: · � : � : :  : : : : : : : : : : : : : .  ��8:��� 
�m�� :��: )(: £�a��ti',:a",,: : : : : : : : : : : : · : : : :  : '. : : : : : : : : �!8:M§ 
�:i:� rl���etioife�i.I(5.k��J�I;�rsC.� : : : : : : : : : : : .' .' : : : : :  �t8:��� Weatber strip. J. L. Knil'bt . . . . . . . . . . . . . . . . . . . . . . . .  640 472' 
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Is tbe "<I"CIltod mind wbich plans 
nnd dln:cts Lue work of others. 
You cnn rise to a higher position interrupting yourwork 

bom�. You can get 
A Technical 

Education 
BY M A IL. 

Wehave prepared sllccessful Meehanl(>sl 
°
trt::fd::s\��':! DE�uf��:�nA�hi: 

tect�, Surveyors, (;f.emiMts, Corres. 
pondenh, Stenographer811nd Book .. 

keeper",. Write for circular. )fention 
the profesw.ion you wish to enter. 

The Int{'rnaUonal Cnrrespondent:e Sehool_, 
Box 942 Scranton, PH.. 

L I FE' I NS 

I 
NO BETTER WAY OF SAVING 
�xists than through good life in

I sura nee. A few years and you 

have it ; if you die, your wife gets 

it. We send full information by mail, FREE. 

'PHILXn£L�H1A"'fP£� 

�� N I C K E L  
�£ AND 

g� Electro- Plat ing 
:;; " ApDaratu8 aDd  ilIateriai. 
g� THE 

�-: Hanson & VanWinkle 
0 '"  Co., 
...g Newarli. " . .  1 .  
�� 1 36  Liberty St., N. Y. 
� o  30 & 32 S .  Canal St 
_________________ ChicaJ;ro. 

Manufactory l£.stablished 1 7 ti l .  LEAD PENCILS, COLORfr.D PENCILH. l:l],A.TE PENCILS, WRITING SLATES. S'['ElllL PEN:;. GOl_D PENS •. INKS. PENf'IL CASES IN SITJ\'ER AND IN 
GOLD, STA'l'IONFRR' RUBBER GOODS. RULERS. COLORS AND ABTIS�'S' MA�'ERIALS. 
78 Reade Street. N ew York, N .  Y. 

Manufactory Established 1'761. 

The Yankee D R I LL G R I N DER for grindin� both 'J'wist and Flat Drills Grmds all sIzed. dri�ls from � to 2� in. Can be set f9r any size III a few seconds. Gives any deSIred clearance. ]'ul ly  guaranteed. 
' · Can't Grind Wrong." Catalog free. 

G. T. EAMES COM PANY, 
250 Asylum Ave., Kalamazoo, Micb. 

A H O U S E HOLD PROBLEM SOLVED 

The 

BEST 

is a 

by covering Furnace and Heater Pipes with 
AMBLER ASBESTOS 

AIR C E LL COVER I N G  . Estimates and samples can be had for the asking. 
Ambler Asbestos A i r  Cell Co . •  

2 3 D e y Street, N e w  York. 

Revolver. Gatalogue trw a Stamp. 
SMITH & WESSON, 14 fi'tockbridge St. 

Springfield, Mass. 
1 5 9  New Montgomery St., San FranCisco, Cal, 
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Ualuablt BOOkS. 
It � � 

EXPERIMENT AL SCIENCE. 
By GEORGI'; M. HOPKINS. 

'('HIS is a book full of interest and value tor Teachers, S t ud e nts, and others who desire to impart or obtain a practical knowledge of Physics. 1 his splendid work gives young and old something worthy of thougl1t. l t has influenced thousa.nds of men in the choice of a career. It will give anyone, young or old, information that will enable him to comprehend the great improvements of the day. It furnishes suggestions for hom's of instructive recreation. 20th edition. Revised and enlarged. 914 pages. 820 ilIus Elegautly bound in cloth. PI'ice, by mail, postpaid, 54.00 ; Half Morocco, 5i}.00. 
� 

Liquid Air and the 
Liquefaction of Gases. 

This book contains the full theory of the subject. It 
gives the entire history of the Liquefaction of Gases 
from the earliest time to the present, and contains an 
illustrated description of all the experiments that have 
excited the wonder of audiences aU over the country. 
It is a logical explanation and appUcation of the princi
ples of l iquefaction, a history of the theory. discovery 
and manufacture of liquid air. A book that renders 
simple one of the most perplexing chemical problems 
of the century. Startlin:z developments illustrated by 
actual experiments. It is not only a work of sC'ientific 
interest and authority, but is intended for the general 
reader. being written in a popular style-easily under
stoon by everyone. 

By Prof. '1'. O'CONOR SLOANE. 365 Pages. With 
many Illustrations, Price 52.i}0. 

� 
A Complete Electrical Library. 

By PROF'. T. O'CONOR SLOANE. 
An inexpensive library of the best hooks on Electricity. Put up in a n e a t  f o l d i n g  box, a8 shown in cut. Wor the student. the amateur. the workshop. the el�ctrical eng in e e r ,  schools and colleges. Comprising five books, as follows : 

Arithmetic (If Eiectricity 
138 paj!es, . . . $1.00 

EI������ '�·o.y �l�k�ng,ltB 
How to Become a Suc-

�i�st�1 .Elec�r � ci�n$l� 
Standard Electri3al Dictionary, 682 pages. $3.CO Five volumes, 1,30) 1!age., Electricity 'jmpHOcd.158 

and fiver 45U .lluHtratwns. pages, . . . . .  '1.00 

A valuable and 'tndispensable addition to eVe?·11 libra�·y. 
Our Great Special Offer.-We will send prepaid the above five volumes, handsomely bound in blue cloth, 

:��tg��e[r1ltteen{��t�T�ig,C!�SfbdeiS��rii!fOj£�if.I�(�d 
Price of $5.00 for the complete set. 'l1he regular price of the five volumes is $7.00. 

� 
T H E  SC I E N TI F I C  A M E R I C A N  

Cyclopedia of Receipts, 
Notes and Queries. 

Edited by ALBERl' A. HOPKINS. 
12,500 Receipts. 708 Paj!es. 

This s p I e  nd  i d  work contains a c a r e fu l  compilation of tbe most u s e fu  I Receipts 
fJ��h�e�betefi:�� Queries of correspondenst as published in the SCIEN�rIFIC AMERICAN during the past fifty years ; t og e t h e r  with many va luab l e  and important ad ditions. 0 v e 'r 12,000 selected Receipts are here collected ; nearly every branch of the useful arts being represented. It is by far the most �comprehensive volume of the kind ever placed before the public. 

Price 5i) in cloth ; 56 in sheep; 56.i}0 in half mo
rocco ; postpaid. � 

Gasr Gasoliner and 
Oil Vapor Engines. 

The O n ly American Book on the Subject. 
A book designed for tue general information of everyone interested in this new and popular motive power and its adaptation to the Jllcreasing demand for a cheap and e�sny managed motor requiring no licensed eneineer. rrhe book treats of tbe theory and practice of Gas. Gasoline, and OIl Engines. as designed and manu fa c tu r ed  in the I::nited States. Tt al�o c o n t a i n s  chapters 0 n Horseless Vebicles. Electric Lighting, Marine Propulsion. etc. 

By GARDNER D. l{rscox, M.E. 270 Handsome Engrav
ings. Large Octavo. 365 Pages. Price $2.:iO. 

IlF Pull descriptive circulars of above books will be mailpil 
free upon appNcation. 

M U N N  & C O . , P u bl i s h ers. 
361 B R OADW AY, NEW YORK. 

Weather strip, W. B.  Mahan . . . . . . . . . . . . . . . . . . . . . . . .  640,296 Web drying machine, W. B. Barlow . . . . . . . . . . . . . . . .  640.170 \Veighing machine, automatic, W. }i'. �3.�2f;. 640,ti2fj 
Whee1. See Bicycle whee1. Car wheel. Crank wheel: Paddle wheel. 'l'ractlOn wheel. Vehicle wheel. Wheel, W. K. Huagland . . . . . . . . . . . . . . .. , . . . . . . . . . . . .  640,IiIR Whiffletree hook, �'. W. Key . . . . . . . . . . . . . . . . . . . . . . .  6tO.tit;' Wll1dow. E. Schmidt. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  640.:cla� Window bracket. H. M. Johnson . . . . . . . . . . . . . . . . . . ti40.5fi7 Winding machiue attachment. J .  P. Cronin . . . . . . .  1)40.450 Wire cOiling die, C . . J. Lane. . . . _ . . . . . . . . _ . . . . . . . . .  640.6iO W ire stretcher. Z. A. Curtis . . . . . . . . . . . .. . . . . . . . . . . .  640.539 Woodworking machine. A C. fJload " . . . . . . . . . . . .  640,:t72 Worm wheel cutting apparatus, it. H. Pfauter . . .  640.728 \Vrench, J. L. Hraun. . . . . . . . . . . . . . . . . . . . . . .  . . . . . .  1540.530 Wrench , ,I . J. �·"hrney . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . 640.6':1 Wrench, H. 1';. K.)cb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  640.3U8 
\V rench, C. E. Williams .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  tHO,610 \Vringer. See Clothes wringer. Wringer, W. '1'. Bradley . . . . . . . . . . . . . . . . . . . . . . . . . . . .  640,4.41 

DES IGNS. 
Banner, A . .1. Bork . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32.055 Bustle and hip form, F. B. Granger . . . . . . . . . . . . . . . . . .  32,077 Cock. gas. A. J. WIegand . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32.UtiO Corner stone fur burying lots. E. C. Hodges . . . . . . . .  32.073 Cultivatur tooth attachment. G. W. Ream . . . . . . . . .  32.0!i6 Curtain carrier block. \V. IJ. Isbi1ls . . . . . . . . . . . . . . . . .  32.059 

�bS&I.a��t3{1\�e:us����.���: : : .. : : : : : : : : : : : : : : : : : : : :  : : : :  ��:&�� Eyeglass guard. �'. Kreuter . . . . . . . . . . . . . . . . . . . . . . . . . .  32,05ti Fence stay, P. F. Clark i l i  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32.068 Handle lug, D. Leonard . . . .  , . . . . . . . . . . . . . . . . . . .  32,071, :12.072 Hook, cbeck, C. ),1. Johnson .. . . . . . . . . . . . . . . . . . . . . . . . .  32.061 

��l����eb�·, ��· I��et�w: .' .' . : : : .' : : .'  � : : :  : : � :  ::: : : : : : : : : ��::: Paper, wall, H. Wearne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32,076 H.azor blade. A. Graef. . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  :1Z.057 Scale base plate, O. O. Ozias . . . . . . . . . . . . . . . . . . . . . . . . . .  82.0iO 'l'eapot. A. '1\ .Jackson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32.058 

�1��e�l�i�t. tlHedS�rst��I��·. �'. �.� �.��: : : : : :  : : : :  : :  : :  : :  ��:�� Tug fastener, D. McKlllllon . . . . . . . . . . . . . . . . . . . . . . . . . .  32,(ltl2 Window, prism, G. K. Cummings . . . . . . . . . . . . . . . . . . .  32,074 

TRADE MARKS. 
Adhesive composltions, American Curled Hair Company.. . . . .  . . . . . . . . . . . .  . . . . . . . . . . . . . 34.000 Ale. Bass' pale. L. H. Smith . . . . . . . . .  ' . . . . . . . . . . . . . . . . .  33.963 AntiseptiC. prophylactic. didinfectant, and par-a�it.icide. S. L. Nidelet . . . . . . . . . . . . . . . . . . . . . . . . . . .  33,987 Allt����g�gN:iia����������.l��: .C����.i� . .  �����.�: .�� 33,tn8 Asbestos and silica for use in building and decoration, compounds of, British UraUte Com-pany . . . . . . . . . .. . .. . . . . . . . . . . . . . . . . . . . . . . . . .  34,007. 34.008 BakJi!�e!.rrS�t\���al �l��uft8��J�0�����: . .  ��f3��i�1. 33.!)74 Beer, porter. and malt extract, bottled. Indianapo-lis Brewing Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33,963 Bicycle sundries, certain named, Pope Manufac-turing Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34.012 Blood purifier or tunic. Churchi1l Drug Company . .  33,� Bottles, W. H. Hamilton Company . . . . . . . . . . . . . . . . . .  34.010 Bricks. certain named fire, S .  D. Horton . . . . . . . . . . . .  34.QfJfi Canned goods. \\'ight & Weslosky Company . . . . . . .  Sa,975 Custmgs. metal. A. O. Fox . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34.000 Cement. Balfour. Guthrie & Company . . . . . . . . . . . . . .  34.002 China clay and china stone, A. C. A. Lechenich . . .  34,005 Cigars and stogies. George B. Sprague Cigar Com-pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' .. . .. . .. . 33.961 eotree. H aworth & Dewhurst . . . . . . . . . . . . . . . . . . . . . . . .  33,966 Coffee. excepting condensed coffee, American 
c01���ii�l?�Wggama'Ji: tii{vis" .&. c,;ulpiiJ1Y· . .. �� .. 9.

j)
.
4: ta:3gg FO'.Jd cumpo'und, certain named, C. F. Beach . . . . . . :m.H70 Food ingredient, J. S. Bergheim . . . . . . . . . . . . . . . . . . . . .  Hit�l: I Food preparations, certain named. J. H. Kellogg .. :1B.\Ii2 Foods. certain named cooked. Haworth & Dew-hurst . .  . .  . .  . .  . .  . . . .  . .  . .  . . . . . . . . . . . .  . . . . . .  . . . .  . . . .  . .  3X,967 Gas burners. 12" }obes. and mantles, Kern Incandes-cent Gas Light C{)mpany . . . . . , . . . . . . . . . . . . . . . . . . .  34,()(rd: Hair, certain named medicines for the, E. J. J�iebetrut . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :;".981 Hair dye. J. F. Schwarz lose Sohne . . . . . . . . . . . . . . . . . .  3:i,984 Hair tunics. G. (;oldman . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . .  33.982 Hair tonics, A. F. Richardson . . . . . . . . . . . . . . . . . . . . . . . .  33,983 11lummating purposes. certain named articles used for. \Velsbach Incandescent. Gas Light Company. .  . .  . .  . .  . .  . .  . . .  . .  . . . . .  . . .  . . .  . .  . .  . .  . . .  . . . . . .  34,004 Jewelry certain llamed articles of. \V. & S. Black-inton. . . . . . .  . . . . .  . . . . . .  . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  33,957 Laundry supphes. certain named. Heller. Blan & Jay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33,977 11edicinal preparation for certam named diseases, 

L. Wolf. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  . . . . . . .  33,989 Medicines for a certain named disease. Sherin & Baker . . . . . . . . . . . . .  " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33.900 Medicines for certain named diseases, Grape Cap-sule Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33,988 Musical instruments, certain named. D. Gottdnier 
& IV icbt. . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33.!J,;8 Nipples. nursing. Meinecke & Company . . . . . . . . . . . .  33.985 Oat fiake8. roJ]ed wheat, and rice. Haworth & Dewhurst . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33,9!m Pyroxylin coml!0unds and substances coated with same. certam. Celluloid Company . . . . . . . . . . . . . . .  34,001 Remedial preparations, certain. Armour Packing 

Re��:fl�:nlar' ·R· ·certiiin · named' Cilseas·e: ·Lai}(Xci 33.991 

Company. . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . . . .  . .  . . . . . . . . . . . . . . .  33,974 RemedIes for certain named diseases. G. \V. Hil-ton . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33,973 Remedies for certain named purposes, }t. Emer-son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33,995 Remedy for certain named diseases, O. J. & J. A. Bryan . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  33,992 Salve for certain named diseases. J. J. Buswell.. . .  aa,g9IJ Skates and hockey sticks, Starr Manufacturing Company.. . .  . . . . . . .  . . . .  . . . . . . . . . . . . . . . . . . . . . . .  .. 34.011 

�f:J��'H�;���r�s���1i�w���l� B������t·. : : : : : : :  ��:�� 'l'ablets. digestive. Be}1 &. Company . . . . . . . . . . . . . . . . .  33,996 'rui�.tlii��D::�sf!:gr��.t.i�.J��: .�����.i�� . ���.��: 33.979 l.·oilet preparatiuns, certain named. E. Wert-heimer & Cie . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33,980 Toni 0<. liquid nerve, Boericke & Runyon Company. . . .  . . .  . .  . .  . .  . .  . .  . .  . .  .. . .  .. . .  .. .. . .  .. . .  .. . .  .. . . .  33,997 Underwear and hosiery, Cartwright & Warners. 
3:1,>!59, 33.960 

vehd�:;;�bfl�t'?��:;�:��� g�ox��eT�C:'�.�����:. �'.��: 34,013 

LABELS. 
•. Burdsal," for a medicine, O. K.  Theobald . . . . . . . . .  7,274 ,. Carvel," for whisky, Bokel Gwynn McKenney Company: . . . . . . . .  . .  . . . . . . . . . . . . . . . . . .  . . . . . . . .  . . . .  . . .  7,278 " Dr. H.ussell's Old Dutch Medicated Gin." for bottled gin. Dr. Russell Medicine Company . . . . .  7.279 .. Dotein Bruthers l1�amily Soap." for soap. I�'idan-que, Nieto & Company . . . . . . . . . . . . . . . . . . . . . 7,233 to 7,286 .. From Bean to Cup," for cocoa and chocolate, Huyler's . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7.280 .. Healio Soap." for soap. W .  R. Goodsell . . . . . . 7.287. 7.288 .. Idlewild." for canned goods, Whiteman & Pat-terson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7,282 
•. J. H. Keller's O. G. Soap." for soap. J. H. Kel-ler's Soap "rorks .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 7,289 .. Michale Louis Quick Herb Cure." for a medicine, M. I,ouis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7.275 .. Michale Louis Quick Pain Kiner." for Uniment. M. IJouis.. . . . . . . . . . . . . . . .  . . . . . . .  ' . . . . . . . . . . . . . . . . .  7.276 " Monte Carlo Solitaire." for a puzzle. Solitaire Cumpany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7,273 .. OrIental Almond Cream." for a lotion. Graham Chemical Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7,277 " The 'l'rue American." for axes. 'v. H. Mann .. . . . .  7,212 . . \Vinola," for canlled goods. Whiteman & Patter-son . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7,281 

PRINTS. 
" Standard VR rni�11 Works." for varnishes, Standard Varnish Works. , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  193 

A printed copy of the specification and drawing' of any patent in the foregoine list. or any patent in print iRSl.led. since 186.'1. wtn be furnished from tbis office for 
10 cents. jn ordering please state the name and number of the patent desired, aml remit to Munn & Co., 36] Broadway. New York. Special rates wtn be given where a large number of copies are desired at one time. 

Canadian patents may now be obtained by the in· ventors for any of the inventions named in the fore I!oing liRt. provioed they are simple. at a cost of $40 each. if complicated the cost will be a little more. For fuU instructions address Munn & eo., 361 Broadway, New York. otber forelllU patents ma7 alao he Obtained. 

I F  YOU S HOOT A R I F L E  Pistolo r Shotgnn, you'll mnkc n Bnn'8l 
J.\.Ye by sendinl:' three 2c. stamps for 
�Jft��!ll 'l��f�·i��tk j{�n{��I��ecf:g5� 
A'rms, PowdMS, ,s-1llJt and R'uUetl-l. Menuun 8CIBN'l'U·JC A,M I:t:ltlCAN. Address 

M l1 li. CO., NEW HAVEN, CONN., U. S. A. 

Do you want :1; $ $ $ ?  'Ve want Agents everywhert> 
The Whubor Collar all(1 Cliff CoDiPaIlY, Whubor, (;01111. 

M ERITO R IOUS INVENTIONS 

31  

WA N T E D . 
W AN�L' some one to invest $350 in four invention� that will pay. Address, H. C., BOX 173, New York, 
'�oung IU,an who has a kn(}Wle�e of mechanical engi-
�eoe�t��: ��!���n:������:�.t. Ad�r��;a2: �gi 7����le; 

MA .... H I NIST with 1 5  years experience lngasengiue U and automobile construction, in this 
����:i:r:��e��r�3ci�i:8�ek���W,n:�i������w ¥�r�: 

TURB I NES IIlr e Ud fOr C ir.C Tl III.I' "  1 ." 
JAS. L E FFE:L & C O. · p r i n ll'fie lfl. 01110 , U. S. A .  

----------- --- ----

MODELS & E XP E R I M E NTAL W O R K .  Inventions develuped. Special Machinery. 
E. V. Baillard, 106 I.ibel'ty St •• New York. 

�� TYPE W H EE L S .  MODE LS s... [XPERIMENTAL WORK.S,MALLI'AACHINERY NOVELTIES .. E.TC. NEW ': D  .sTENCIL WDRKS 100 NASSAU ST N'Y. 

financed or patents sold outright. Capital furnished 
���Z:�3�n�nl�1.i��l�aftd fr�cet�r�e�;�c�r���k JtOo��:��� FOR S T ERE 0 P TIC 0 N S A N 0 S LID E S 
bond� sold. We transact an business on commission Moving'Picture Machines and Films, write Willia,us, strictly. No advance fees. PETER WHITNEY, 100 Brown & Earle, !l2O Chestnut �t., Philadelphia, Pa. Broadway, �ew York. 

THE OBER LATHES 0 
For Turning Axe, Adze, Pick. Sledge, Hatchet, Hammer, Auger, }i'He, Knife alld Chisel Handlcs,Whiffietrees, Yokes, Spokes, Porch Spindles, Stair Balusters. Table and Chair Legs and other irregular work. 

Dr Senator Circular A. 
The Ober Mfg. Co., 1 0 Be l l  St.,  Chagrin Fal l s .  0.,  U.S.A. 

Kneading and Mixing Machines 
Over 6200 in use. Over 300 varieties in 1,):) ditferent industries. Patented in an countries. 

W E R N E R  & 
P F L E I D E R E R  

Improved Fishing Reel. 
Combine.1 Reel and Pole. 

Win not throw rod outot balance. Bob
bin easily removed for dryin2: and chang
'ng line. A novelty of merit and will sell 
at SIght. The United States and Cana
dian Patents for sale at reasonable price. 
Address A. W. HAZEI.RIGG, 

1236 East Ohio St., Indianapolis, Ind. 

DO N ' T  L E A V E  YO U R  K E Y S  

"" � '.' 
-'

. "" -.�- ) 
: ' .  I 

We are making and selling the best Art 'rool in use. A pplies color by jet of ail', enabUng the artist to do better work and save time for the architect and the draftsman. Circulars free. Address, 
FOR AIR B R U S H  MFG.  CO. , 

ART WORK. RO�r,,���\�I�tITe�: A. 

50 Y E A R S '  
E X P E R I E N C E  

Q�6�i�n:s����f�f gusrk�t��l�i? ?r��c�Ylt�?�le�:� 
invention is prubably patentable. Cummunica· tions strictly confidential. Handbook Oll' Patents sent free. Oldest agency for securing- patents. Patents taken through i\lUllll &: Co. receive 
special notice. without charge. in the Sci�ntific Jlm�rican. 
A handsomely illustrated weeli!y. Largest circulatIOn of any scientific journal. 'rerIlls, $3 a year ; four months, $1. Sold by aJ] newsdealers. 
MUNN & C O . 36 1 BrOadWay, N ew York 

Branch Office. 625 �' St .  Washington, D. C . 

incubator on a 

s m a l l  s c a l e. 

Fifty e g g  c a
pacity. Heat, moisture and ventilation 
automatically and perfectly' controlled. 

Price on Iy $7. 
Send for tbe Wooden Hen Book ; 

mailed free, togetber wltb a book about tbe 
EXCELSIOR I N C UBATOR. to those wbo 
name tbls paper. 

aeo. H. STAHL. Illinois. 

Invent ions P ract ical ly  Deve loped .  
Fine Machinery, Pattern and Model MakinII'. D'Amour & Littledale Machine Co.,  1 3 0 Worth St., N.Y.  

I N V E N T I O N S  P E R F E CT E D. 
Accurate Model and Tool Work. Write for Circular. 

PARSELL & WEED, 129-131  West 3 1 st St.,  New York. 

PATENT rl':;hre��'I��nt��l:r�,�e �lj�� 1a��� for Sale. Address, T. J. PA'l10N, Limestone, N. Y. 

1 8  H .  P. fI�:o�i�3tt��g���lrf�' �1ltl����.fiJrJ: ing, etc., price $275. WILSON BROS., Easton, PenTl. 

F O R  S A L  E ���enJ:U�r6:it;2. tC�Z�;;�1 
�����;�� T.al��eA�������K���y bk ���, DIf:l!Lo*�lsJ�. 

FOR S'ALE-���:���:e,(�hi�Ytt�iJ�t ��e� tt�t:�� tire front of a building in two mlnutes. The best thing ever II l ventad. Price $5,OOO i ll lm caab .. balance favorable terms. Cbns. P. Bennett. � lora.do Spring'B, Colo. 

F S I Steam Engine bUllt by the Walts 
O r a e Campbell Company, of Newark, N. J. Engine con-sists of two hori-

coupled to one shaft. ':itht��r�i��e��i��tii�rJ��:���: crank. pin. The cyUnders are 28 in. bore, 60 in. stroke. Belt wheel is 26 ft. dia. by 114 in. face. Gross weight is about 2'.J5,OOO lbs. Can be seen in operation now ; 
r�O�&�ltl�����Jl��u&:.�ev d.

n
B����:"'Jm!�k, �.pr $ 3 D S Sendus yoUTad_ 

a ay ure andwewilishow,YoQ 
howto make $3aday , 
absolutely sure; we 

furnish the work and teach yOll free ; you work in 
the locality where you live. Send us your address and we will 
explain the business fully; remember we guarantee a clear proo 
fit of 1t3 for every day·s work, absolutely sure, write r.tonce. 

ltoUL IIUNUF "CTt:RING CO .. Box I L IIE'fROIT. IIIICH. 

�alcium �arbia� 
F O R  E X P O R T. 

E. A. N E R E S H E I M E R ,  

35 N assau St. , N ew York C ity. 

�� A�:��?���:l fo���.�a�[S
. 

A new burlier for STEREOPTICONS. Highest C. P. possihle. 
State Line Talc C o . ,  Chattanooga. T e n n .  

D. L.. . H OLDEN 
S 133& BtACH'St ,  PHILADt'LPHIA PA. 

REGEAlro. ICE MACH INES 
S E. E  'f'IRsT PA E. SC.li.NTlflC. AMERICAN SEPT. 2 .  1 3 9 �  � 3 1 0  First Premiums 

tIft;VJrUrr(,'it.t�a�!nJte�{ft�J;,�r",;.� 
in any climate. Send for catalogue. 

PRAIRIE STA..'fE INCUIU'l'OU. (;0. Homer l'ity,Pa. 

PO U L T RY EAc���'p�1ust�:���. ��g�fli� trial, 10 cents. Sample Jilree,. d4-page practical poultry book free to yearly subscri bers. Book alone, 10 cts. Catalogue ot poultry books free. 
POULTRY ADVOCATE, Syracuse, N. Y .  

TER-e�ting and valuable table showing the number of patel.t.s 
£���t��e��l��e f���Ot'tse s�:Ji��in�P��w�hl�h Jfe��:��� 
3t. 18!l4. Contained in S.CIENTIFIC AMERICAN SU pPLEMENT, No. 1 OO·'!. Price 10 cents. '1'0 be had at this office and frow an newsdealers. 
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