
J tituti!it �tUtritan. MARCH 9, 1901 
an hour in still water, what would be the 
speed pel' hour, using same amount of power, 
going with the current. current running four 
miles per hour', A. The boat will have its own 
speed added to the velocity of the current, and 
will make 8 miles per hour. as measured on the 
shore. and in the contrary direction can only 
hold her position against the current. 

(8079) F. S, R. asks 1, Is the simple 
motor described in your issues of December 8 
and 15 to be run with one or more dry bat
teries? A. The diagram of the electrical con
ne�,tion shows fOUl' cells, two series of two 
cells each. used to run the motor. Dry bat-

a general way, of the most practical and 
economical way to establish a telephone line 
of short length? I wish to construct two 
lines, on� about one-quarter mile, the other 
about two and one-quarter miles. in length. 
I have never had any experience in this line, 
an. will be pleased to have all the particulars. 
A. You will need line wire of galvanized iron. 
if the line is in open country; or insulated, 1f 
the line is in a town where other lines are run 
along the streets. Transmitters, receivers, 
calls. and lightning arresters. batteries. insula-
tors. etc., will complete the outfit. The list of 
these, with prices and quantities. will be fur
nished by the dealers to whom you may write 
for rates. \Ve can furnish you Poole's "Prac
tical 'Telephone Handbook," price $1.50 by 
mail, which will give you instructions upon 
many points concerning the installation of the 
apparatus. 

5,000 volts, and the current will flow down Balance sheet or book for banks, W_ W. 
with more violence as the pressure in volts is Barrett . ............................... 6GH,!JOO 
made gl'eater. We recommend Thompson's ����

g
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� 

liliH,7:W 
"Elementary Lessons in Electricity," $1.40; Hou\velillg ............................ 668,7t:n 

Slingo & Brooker's "Electrical Engineering," �����t �����inl�
. 
d���� ·j."c."P����k��::::: ��:��� $3.50. Basket, R. B. Fuller .. ..... .... ...... .. .. . 668,732 

Bathing apparatus, electric, O. Schneider ... 668,661 
(8092) F. P. S. asks: Can you inform Batteries with charging circuits, apparatus 

me why a buzzing sound is heard a t a simple �.
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electro-magnet which is connected with a Batteries \vith charging lines, apparatus for 
small, shunt-wound dynamo driven by a water- Batt���

ne
�ti�;gi��
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;;�te�, 

H
�e�����;y," 'M:: 668,76-1 

wheel, when the dynamo is running. A. The Waddell ............ ...... ............. 668,667 

dynamo is probably furnishing an alternating Batt
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current, and the sound heard is the musical Bicycle, A. S. Dickinson . . . . . . . . . . . . . • . . . . .  668,87:� 
note corresponding to the number of altern a- �\�����' 1��se

L�h;;r
i
I"B: 'i;;i;;i::::::::::: ��:+� tions per second of that current. Binder, temporary, C. K. Rosenberg .. ...... 668,t-J04 

(8093) W. B. writes: I am in want of �t��ie:,
ur
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���d�h��:::::::: �::: ���:::15 

exact information as to what extent lightning- ��fl;,/���;��fatfgl�:" pi!'ve�r�:: T: 'II: 'j���� im�:U�g 
rods prevent buildings from being damaged by Book, manifold order, F. L. Smith ........ . , 668,SO() 
lightning. I want reliable information, other Book rack. J. Roseboom .. :: .......... _ . . .. (iGH,iHD 

teries will not answer. 2. I have used No. 27 
sheet iron, 8 feet in armature and 32 feet in 
field magnet; does this affect its running', 
A. The difference is that you have used a thin
ner sheet iron . and will not have so mud 1 
weight of iron in the field and armature; hence 
you will have less magnetism and less power. 
'rhel'e is no reason why tllP motol' should not 
run with lighter fields. It will not run so 

. Boot or shoe, L . •  L Casgla
I
ll ........ ... . .. 66D,022 

(8087) W. E. P. asks: Can you inform than from mterested parties who have rods I Boot or shoe spring tread device, G. E. 
me how many convolutions there should be in fOl� �ale. A. ':"e have frequently expressed OUL' Bonl��Y��:�tt·i;l·g· '�;l;(i '\�-�ii 'p�p�; 't 'ri��i�g 

.
��� Gm),O():� 

the primary and the secondary of an induction opllllOn that hghtning-rods are a great protec- chille, A. Allen ......... ............... 668,n4:i 

heavy a fe:L 3, lIow does the current revolve coil designed to prodnce a quarter-inch jump 
the armature', A. If the current is sent spark, using a cell which gives about 6 am
through in one <lir('ction, the armature turns peres at H volts'? Also sizes of wire suitable 
in one <lirpction; if in the other, the direction I for primary and secondary coils, A. The pri
of the rotation is changed, If the direction of mary of most induction coils is wound with 
rotation is not as yon wish it, ('hangp the two layers of wire. F'ol' a quaI'U-'l'-in('h spark 
wires which lead into the armature so as to use No, 24 cotton-covered coppel' wire, �'or 
reverse the current in the armature, leaving secondary use about 8-ounce No, 36 silk-covered 
the field unchanged, The same can be accom- copper wire, Full data, drawings and instruc
plished by changing the direction of the cur- tions for making all parts of coils from J-inch 
rent through the fields, spark to 6-inch spark are to be found in Bon-

tion to buildings, both in preventing lightning Boring ,dl:ill� J. �itH.('hlll:tll}1
. ')" " _ . . • . • • • •  668,�7 

from strikIng and in conducting the discharge ���
t
1�o��;f��

ll�11�1/.���'1\1(1,�
l
('H.\\13.lin;��������:: ���:��� 

to the earth when it occurs SCIEN'l'IFIC Box('s, packng(18. bU'}'l'ls, etc., machine for 
A:\IERICA� SPPPLE�IE�T, No. 998, pl'ice ten Brak

s
(�
a
��)��.a(f

l
:lH PI:��SU��f: �;:gl��::�'::::,h ".i." G: 668,681 

(8080) p, A, S, asks: 1. By what pro- ney's "Induction Coils," price $1 by maiL 

cents, contains a very valuable paper on the Mc Carthy ............................ . 
subject, from the pen of Prof. McAdie, of the I �!:::� �·;�i)�::r:J.I.��LB�:al�\\\��:;�l�,::::::::::::::: 
Weather Bureau. His word ought to be con Broom, S. J. gdmiston ................... . 
side red as final. ������

, 
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(8094) J. T. V. writes: 1. In reading ����aPl
t, 
c�:�!t, (;J�. Al.

er
�;)�t: : : : : : : : : : : ::: ::: 

"Experimental Science," on page 350 I find Butter cutter, W. A. JIalh'l lh{'('k ... , ..... . 
the author makes the following state men t: ��

l�{��t,
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�)�·:.:�:::::::::: 

"In the search for perpetual motion, vain Cable fixture tip, E. T. Burro\ves ......... . 

668,880 
668,624 
668,75:1 
nG,s,u:)1 
UeiX, HH:� 
668,8H 
668,8�9 
668,88:1 
668,D8S 
668,721 
668,748 
668,810 
668,6:\7 
668,917 cess may clam shells be softened so that they (8088) M, N, asks: 1. Are lightning

may be flattened without breaking? A, Clam rods a protection, or not, to a building, pro
shells cannot be softened so they can be flat· vided, of course, they are properly put on', 
ten ed, 2, How can celluloid be made plastic A, Lightning-rods are a protection to a build
so that it may be flattelled', A. Celluloid call ing when properly put on, They protect the 
be softened and moulded by pressing under building in two ways: L If the building is 
heated oil, 3, ,,'hy does the dissol ving of struck, the rods furnish a means of conducting 
,:\"114 CI in water (as in making batteries) pro- the l'ledricily to the earth without damaging 
dnee a lowering of the tempe l 'a t lire', A, The the building, 2, They act as a path for elec
simple solutiun uf any substance in water is _ tricity from the earth up into the cloud to 
ul'l'ompanied by a cooling of the water, This I neutralize its electricity before the lightning 
can be shown with common salt or sugar, It, strikes, This may prevent the lightning from 
is very evident with ammonic chloride, and i striking the building at aiL 'I'his is probably 
still more so with ice, It ought not to seem I often the case, For this service the rod gets 
strange that this should be so, since heat is no credit. 2, If they are not a protection, how 
the means of dissolving the solid in all these did Franklin's discovery benefit mankind? A, 
('ases. \Vhen no chemiral action accompanies :F'ranklin's great discovery was not the inven
the mixing of a snustance with water, the solu- tion of lightning rods, It was that lightning 
tion of it in water is always accompanied by and electricity from the machine arc identical, 
an absurption of heat, a cooling of the water, one and the same thing, IIe invented the 
�odium sulphate dissolved in hydrochloric acid lightning-rod after he found out what light
causes a fall of temperature far greater than ning is, 

efforts have been made to discover a substance 8!fi�e��,
tt���e:'·c.

G��V��;.���:::::::: �::::: 
which could be interposed between the magnet Campra, multiplying photographic, J. F. 
and its armature and removed without the I Standiford ........... : ................. 668,888 

expense of power,
' 

and which would intercept I g��: 
E
Se�I'S�f;�\��U���l'�������

. 
'c'��"""" 

11,g92 

the lines of force, so as to allow the armature Car coupling, C. A. Dy�n ................. 669,044 

b I I d Car, dump, T. R. Mel'mght. .............. 668,927 to e a tern ate y rawn forward and released, I Car drafting rigging, railway, W. H. �.finer 668,6::15 
but no such substance has ever been discov-' Car fender, A. G. Carlson ................. 66R,g77 

d" 0 4"1 th ' h t i Car seat bead rest, T. B. Bpach .......... 668,7B5 ere . n page 0 ere IS s own a magne o· [' Cal' side bearing, Snsf'mihl & TOlTPY ....... 668,6D7 
electric machine, deriving its power from a Cars, gravity rocker sille bearing for rail-
series of magnets. Inferring from the passag� . Carb��

y
�n�' g�p���������:: '\\�.' '13:' i);'�'�l;il�g:: ��g:g6i 

quoted that a permanent magnet continues to I Uartridgp case loading machilH', J. P. de 
attract its armature indefinitely, will you I . .  Braam .............. : ................. 668,006 

CeIlIng structure, B. �Ial1J:l('h ............. 668,922 
kindly explain the effect the revolving arma- I Centrifugal separator, P. H. Adams, 
ture 

.
has on

. 
the magnets of this 

.
magneto- Chair uellmvs, roc king, C. U. Kri�:�' 1�� . �� ���: ��� 

electrIC machine, that renders them Incapable Chairs, sanitar.v hpad n'st for barbers' or 
of ilnparting motion, as I understand it does ot�:H>r, H. rvrarshall; . . . . . .• . . . . . . . . . . . . 668,005 

in time? A. 'rhe statement quoted from "Ex- 8���k�
n
;oc�

a
��\Y7'D�·�h��ty

H
&W��g;1�'�':::::: ���:TI6 

perimental Science" is quite true. There is Chucks, tool for extracting bushings of drill, 
no substance which can intercept lines of mag- ciga�Oli�ht;;·, �'h��fc�

le
c·.· �-\.' 'I�;'{'I;ill'l�('lt:::: ���',��A 

netic force which is not also attracted by the Cigar rolling table and wrapper cutter, I. 
magnetic field. The magneto-electric machine CigarL��;'��l�::: ��'tti�g: ���hi��:' i:' D: 'L�

� 66S,D21 

derives its power from the fact that a coil of croix .......................... ........ 608,!l5D 
the melting of ice can cause, (8089) A. H. asks: Please inform me 

if any of the SCIE"Tn'Ic A'IlOltICANS contain 
instructions for making a storage battery that 
will register 15 volts or more. Please mention 
numbers. A. Hpp SCIEN'I'IFIC AUBIUCAN Sup
PMJMENT. No. 11llu, price ten cents. You will 
require 8 cells to obtain 15 volts of pressure. 
One cell can give but 2 volts. To obtain 15 

wire revolving in a field of force, so as to in- gt:�is,
f�;o�

e���1�g��
g
��SM�Fe��n����1��:: ���:��� elude a varying number of lines of force as it Clock, alarm, O. BarteL ................... 668,!)H8 (8081) F. T. P. asks: 1. What is the Cloth cutting or like machine, England & 

temperature of lil!tlid air'? A. 312 deg. F. 
below zero. 2. !low and by what kind of an 
instrument is it fOllnd', A. It is measured by 
a platinum thermometer. This depends upon 
the fact tha t the electrical resistance of pure 
metals is proportional to their temperature 

revolves, will have an electric current gener
ated in it proportionate to the force required 
to revolve it; that is, proportionate to the 
number of lines of force which it cuts. This 

Roberts .................. ... ...... .... 668,H::2 
Clutch, J. Carlson .......... .. .. .... . . ..... 668,67[, 
Cock, gage, Miller & Hart .......... ...... 668, D07 
Collar and cuff dampening apparatus, F. H. 

Harriman . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 669,Oa2 
power is not lost by its exercise, but can be Collars, etc., machine for folding, C. H. 
used indefinitely to produce an electric current. Comb����f�� 'l��k', '  C,·.· B.' H�ilki��::::::::::: ���:8�g 

above absolute zero, and would have no resist
ance at absolute zero. See ::cn:N'l'IFIC AMERI· 

CAN for April 2 and April :!:l 11)!)K. price ten 
cents each. 3. Where could I find a good 
article upon the subject of liquid air', A. We 
can send yon ten good articles on the subject 
for ten cents each. Also a good book, Sloane's 
"Liquid Air," price $2.50 by mail. 

volts, join 8 cells in series. 2. Does the temperature affect the passage of Compass, ship's, R Bruns ................ 668,972 
the electric current through steel or copper g�������\��l ��b�k�\e:�, 

B
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(8090) 0. H. H. asks: Does ice melt wire? A. Yes; every conductor has its resist- Concentrating apparatus, A. K. Cross ...... 668,043 
faster in a cool,_ damp cellar or in a warm, dry ance changed by a change of temperature. Car- 8�����i���oiro� :O�-��:a��t���: '��;ch'a'�i�� 669,038 

room'? Have had different opinions on the bon has less resistance when hot than when for separation of, Blake & Morscher .. 668,792 
same, and would like to know the correct one. cold. l\letals have more resistance hot than Conduit joint mold box or form, Therien & 
A. The melting of a substance is proportional cold. The change of resistance for one degree coole�

r
;�;

r
&;tti�d' ��i';�: ·�t�·.: 'j," T: "A�h�:: 

to the difference of temperature between that is called the temperature co-efficient. 3. Will Copper matte, desulfurizing, G. C. Carson .. 
substance and the place where it is. There is you also please advise the number of shots' g���e,

c�:
t��'B�de�: .. \:-.i�'��'��'�):)�.'.'.'.'.'.':::::: (8082) H. 0. P. writes: Please inform no connection between the melting of ice and it is calculated can be fired from the new, Creamery apparatus, ,J. Payne ............ .. 

me as to what an alUIn cell and bromide cell the moisture of the place where it is; or, I6-inch Eun described in a recent issue of the' Crucible and crucible furnace, A. Reynolds . 
are, which are mentioned in your book, "Ex- Crusher, W. H. Lingo ................... . 

rather, the place where ice is kept will soon I SCIENTIFIC AMFJRICAN'I A. The life of the Cultivator, W. L. BealL ............. 
" 

.. . 
perimental Science," under subject of heat, be saturated with moisture, since ice evapo- 16-inch gun depends upon the intensity of the g������ ��I�r:'A?O����l;::::::::::::::::: page 189. twentieth edition. of what made and rates at all temperatures without becoming explosives. As to the number of shots that Curtain pole, J. P. Muehlebach ........... . 

668,862 
668,867 
668,952 
668,724 
668,966 
669,014 
668,80;] 
()f)S,()f)1 
669,059 
66R,794 
668,817 
668,923 

where they can be bought? A. An alum cell liquid. Ice will, for these reasons. melt better can be fired before the gnn gives out it prob- Curtain pole and pole support, combined, H. 
is a glass cell filled with alum water. The in a warm place than in a cool place. ably cannot bear more than 100 shot� at long i Cutt�� h����\-i.· c: 'i-i�si��:::::::::::::::::: ��:?�� 
glass cell is shown on page tJ1!) of "Experi- D ]' p t · t II d St t 
mental Science." A similar cell filled with (8091) A. L, L. writes: My two boys 

range. I e 'l
er

�e�kK:[J'. ��: . ���� .. 
c
��. �� .. � .' .... ���. 668,808 

car'bon bl'Sulphide in Whl'ch l'odine is dl'ssolved are anxious to understand electrical testing (8095) H. E. MeC. asks: Will you please I Demagnetizer, O. S. Walker ........ .. .. ,., 669,051 
. .  . Dental press for compressing dental flasks, 

till the solution is opaque to light is an iodine and electrical-testing instruments. They say mform me If I may solder the WIres to COIll- J. P. Gomes ....................... .... 669,031 

cell such as is used to show the transmission commence at first principles, as it puzzles mutator segments? A. Armature wires are, gi�k�;�
ct

!.�� 
a
ia'l�

ia��tin;i, NPufn
h
aO:

s�n
'H��: 

668,762 

of heat without light. It is not a bromide cell, them to understand voltage. They can master llsually soldered to the commutator bars. I man ........................ ... ........ 668,659 

as you term it, but an iodine cell which is used amperage and resistance, but voltage and po· (8096) E L M a�k I ould like to 
i Door hanger, F. A. Engelbright .  .... ... ... 668,986 

for the pmpose. They can be bought from! tential difference seem to puzzle them. Woultl inquire if t�e �urn
'
ace
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dealers in physical apparatus, or made from you kindly advise as to what book 01' books can be used for melting lead, Babbitt and such Dou
��;d ��:��:,

le
R�JlR�lr��l�ig��� .. ��.

r
���� 668,739 

two plates of glass and some thick rubber.: they had better procure', A. Your boys may metals and kept at a steady heat? A. An Dredge, L. A. D"sy .............. .. . .. . ... 668,629 
itubber tubing filled with fine sand may be I think of this: A man pumps water from a Dyeing machin", J. Steenberghe .... ,." ... 668,694 

used for the sides and bottom of the cell. FOUl' trough up to another twenty feet above the electrical furnace cannot be used for melting Ear'
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.' metals at a low tem]}erature. Its heat is so .. .. .. 668,929 
screw clamps are required to hold the glasses first. �'rom the upper trough the water flows intense that the metals would be burned. Easel, desk, L. L. Ingraham ............... 669,009 

together, : down into the trough from which it was raised �f���ri�
r'ac��m��:��;�

e
p: '�"'�' iiib'b�: �::::::: ���:g�Z 

(8083) A. R. H. writes: I have eol-' through a pipe. turning a wheel on the way. 
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lel'ted a lot of bells of the form used for elec- : If this little example in water power is under- Electri c motor controlling device, A. G. 
tric bells. I want to make a set of musical I �tood, it will be possible for the boys to apply ments would you advise me to use-two five- Carlson .................. , ... , 668,978, 

bells. and have all ' C Id I t c lIt to the action of a battery or dynamo ( urrent. ohm, Ol- two twenty-ohm, instruments; or Electric switch, C . .T. Doran .............. . 
sizes. ou you e m i 'I'h ' FJ1pctric switch, .J. & J. Jones Jr .......... . 

know through your column Ol- by letter how I 
e battpry or dynamo pushes the dIfference would it be just as good to use one of each. gjpctric switch, ,J. II. Spangler ........... . 

668,979 
668,809 
668,798 
668,662 
668,887 

I could tune them', Thev are not ven- far or . of potential up on its pins side to a level and why? A. Almost any sounder will work Electric switch, P. II. F. Spies ........... . 

much out of tnne as th�y are, but i do not h�gher than on its minus side. Then from the 300 yards. "'I' do not know any reason for Ekl.t
e
r
,
�c traction system, Thompson & Walk-

668,781 

know how to alter the pitch of the note one , ll l�l lPr level the electricity . flo,:s down again, preferring one of these to the other. I Elpctri;,�i' '���hi;';;' �tt��h.:r;�';t:' �t�tic', ' 'ii 
"ay or the other. A. To raise the pitch. tUl'll : dOlll� work on the way-hghhng a lamp. 01' I Elert:i�',;'t('�;'i)a��ti�,;' ' �i' '��';du�t�;�' 'ir�;'; 669,052 

the edge off in a lathe cautiously until the I turnln� a motor,
. 

'flIP c�rrent of 
.
water can do 

X OF INVENTION EI 
�lOII-C()ll(lt�(:tOl"s. Bla�e &

G
M�sct\ir .: .... ��:Z�6 

desired pitch is reached. To lower the pitCh work In proportIOn to ItS quantity. So can INDE S �l:�a���
ag

S�eIC,,�:Ff'�� l�f�' el�vat�r. 
arIng .. 

llUllH� the edge thinner, relnovin� metal fro� the current of electricity. This is measured EI('vutor 1'1pciric attachmf'nt, D. B. Fleck. 668,987 

the inner or outer side at and neal' tlIP edge and called amperes. 'I'll!' water is pl'eventeLl For which Letters Patent of the Emb�m;;:;:�'. l
l�':, .. �e�

n 
_ _  �

i
.
l
�:�� .. 

f
��: _ _  �' .. �: 66R,R79 . from doing work in proportion to the friction Bnginp, H. :\la('Laur�r ... ................... 6B8,822 

(8084) E. N. C. writes as to an in- along the pipe and the difficulty in turning the United States were Issued I']np;in,' l1l1Jrieator support. G. U. Merrill .... 668,857 

C'xpensive battery for lighting one or two in- wheel. So the current of electricity is pre- for the Week Ending 
Eng

j:J�o���:
rs

�,
g
H��N���:��: .�

t
.
e
.��:. ���. �:� 66R,n�R 

candes"ent lights. A, Yon will find the plun!{e vented from doing its work b;v tlH' difficulty Engine vaporizpr, f'xplosive, R. P. Hansen .. 668,77� 

biehrumate battery described in SnpPLIDnJ"T, it has in forcing its way along the wire. This FEBRUARY 26, 1901, Engi��\;:tn
o
.
rI�i��. 

de
.
vic�:. :�

p:��t
v
.
e
.' .. �' .. �: 668,953 

:'\0, 792, price ten cents. as convenient as any is resistance, and is measured in ohms. 'rhe Enginf's. cylindt.'r with liquid packing for ex-
primal'y battery for lighting one 01' two small water gets power in proportion to the height AND E A C H BE A R IN G T HAT D A T E. Pri��!�;r ... �� .. :�::� ��� .. ������:���' ... �: 668,706 
electric lamps. ! to which it is pumped. So the electricity has Engines, ineandpRcf'nt ig-nitPl' for gas, C.  

power t o  d o  work i n  proportion t o  the height [See note at endofllst about coplesofthese patents.j .J. Macomber ..... - . _ .  - 668,8:)9 
(8085) J. T. asks: Has the problem of to which it is raised. This is its difference of ���!���

in
;e:i�\'��,

at
¥��v�ler9�

v(>k." ii." iii�h� 
668,983 

seeing to a distance by means of electricity potential. or, as it is sometimes called, its Account case, merch ant's short, H. H. Chap- ardson ................................. 668,�!)!) 
p\-er been solyed? If so. can you give me any I electromotive force. 01' /"olta.rJ('. These names man .. .......... ...................... 6fl�,727 ������;�)�l i�lIg��I���r,

C. E.g V\!la�':;�s�ith::::: � ���:��ri 
infol'lnatioll i

,
n re�al'd t� the 

.
Iate�t. w.ork

" 
that II may later be distinguished from each othpl'. Advprtisf'mf'nt pillar, C. Casanova ......... 668.749 FastellPr fCNling- mechanism, P. R. Glass .. 06S.f1Hl 

h been a I h d th dne t -, A Advprtising df'vi(,f', .T. 1,'. �larshal1 .  ........ 668,6Rfl Fastening mpt 1111c L A Casgrain 669,020; as ccomv IS e In IS (' IOn . . but a t first a (listinction is hardly necessary. AdvPl'tising dpvi('p, Wf'Rtermann & Darling . 668, 72:1 Fastt'Iiing�, ma�hin� f�r i�serting m'et�iiic: '['he sending of portraits or other pictures by I Elpctl'oll1oti\'p force is also thought of as pre.'i- Alarm Inechanisll1, T. n, Bowles ........... 668,62� L. A. Casgrain ........................ 669,024 
I " t  h b d f I .\Illal�all"'t"r. "'. II. Hick' ............. , .. 66R,64:1 r t . h' f k' d' t e ectrici Y as een one or sevel'a years. \ ,1.j.H}'e. 'fhis is like the pl'essnre the water Amalgamator, .'ll'ctric, L. II. Barricks ...... fl6fl,Ofi8 1

as 
i���

n
��:t:��l��:. ]E� A�

r 
c�:g;�fn .

a
.� .. 

l
.���

r
. � 660,02� "�e do not kno.w any success i.n. the direction I WOU

.
ld have in a

. 
pipe up which it it-; being .\lIdlOl',.J. II. Shaw ....................... fl6fl.016 Ii'astpnings, making Ilwtallic, L. A. Cas-

of seeing to a dIstance by electnclty. pl::-o�ed. The hi"her the -'?e. the g. rea tel' the Arcb ske wback, W. B. Hughes .. .... -- .... 668,7n7 grain . . .. _ _  . .  _ _  . . . . . . . . . . . . .  _ _  ....... 668,026 
¥ _ Automobile, J. Brf'ak ..................... , 668,769 Fencf' machinp. slat and wire, W. F. 

(8086) F. D. P. asks: Can yoil inform I pressure at the bottom. l::,,, a dynamo may pru- Backwat"r floor and stable drain, J. F. Cot- Seargeant ............. ..... ...... . . . . . 668,935 
me through your information department, In duce a pressure of 50 volts, or 100 volts, or Bag, "E: 'j): 'Bean:::::::::::::::_::::::::::: �;�6¥ (Continued on page 157) 
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Send for Catalogue B. 
SENECA FALLS MFa. CO. 

695 Water Street, Seneca Falls, N. Y., U. S. A. 

�I: f\lGI NE.&FOOT) MACHINE. SHOP OUTF"ITS. '" TOOLS ANO SUPPLlE!I,pi':,'tl"' ATHEs.)[BASlIAN lA1Hl cOI2?lm;:�';i,�ci 

Tells About Tools 
A perfect encyclopedia of tools in use 
in every trade and profession with 
prices and discounts of same. 

Montgomery & Co.'s 
Tool Catalogue. 

510 pages, well printed. Copiou,!;ly 

illustrated. A valuable book of refer
ence for everybody interested in 

tools or machinery. Mailed for 25 cents, sent to 
MONTGOMERY & CO., 1 05 Fulton St., New York City. 

There is never any question 
about the quality of a 

B. F. BA�NES 
UPRICH1' DRILL. 
The tool here illustrated is our 2()..inch 
Dri ll, and we guarantee it to drill up to 

�tiJi�J�ds::& aa�d
d ��g�r �rr:�: iW� 

buHd larger sizes and will be glad to 
fiend full data on our entire line to 
interested people. 
n. F. nARN ES CO., Rockford, Ill. 

CUYER'S PATENT 

DESULPHURIZING FURNACE. 
Latest, Cheapest and Best. 
Takes tbe place of Heap 

or Stan Ro asting. 

Saves time and money. 

Write for particulars. 

Casilla 514 LIMA, PERU, S. A. 

STEEL BOllS 
for flattening wire for all purposes 

P"'" Send jor circulars. 
BLAKE & JOHNSON, 

P. o. B o x  7 ,  WATERBURY, CONN. 

BARNES' 
NEW FRICTIO N  DISK DRILL 

FOR LIGHT WORK. 
1188 These Great Advantage8: 

The speed can be instantly changed from 0 t 0 1600 without 
stoppmg or shiftmg belts. Power applIed can be graduated to drive, with equal safety, the smallest· or largest drills 

within its range-a wonderful economy in time and gr(at 
saving In drill breakage. �_ Send for catalogue. 

W. F. & JNO. nARNES CO., 

The AUTOSP.t1J.'-I.lIo. ........ , ..... TIuJ completion of the 

Throw away your bat
teries and use them no 
more. The A utosparker 
saves its cost many times 
over during the life of 
your engine. A ddress / ./ _ 
MOTSINGER DEVICE .'/ / 
M'F'G CO., / / 
Pendleton, Ind., U. S. A • . ' 

or any gas engine or 
motor carriage manufacturer. 

Rockford, TIl. 

IMP
N
R��ED Microscope for Projection. 

New metal 
track plate 
wi t h  keys 
to u n l o c k  
s t a n d a r d  
and change 
instantly -
com b ining 
also polariscope a n d  
stamoscope. New series of projec-

\\�8, ��1Cb 
flat fleld. well 1ighted and clear deflnition. New sub
sta�e condenser on a new system. ILlustrated circular, 
cata.logue, etc., free. QUEI:;N & CO., 1010 Chestnut St., Philadelphia, Pa. 

IT SIMPLIFIES DIFFICULT WORK 
There are many uniqu� features in 
ou r Hand and Power Pipe Threading and Cutting Machine It b:ts our Standard Adjus table Quick 
Opening and Closing Die Head with 
convenient" cam" movement. Five Chasers. set by graduation to any size 
needed. Can be released from '{'hread
ing whIle in moHon, opened to permit 
pipe bein!'! cut a nd closed instantly 
and po�itively. Send for Catalogue. 

THE MERRELL MANUFAC
TURING C O., ;lOt Curtiss St., Toledo, Ohio 

NEW YANKEE 
DRILL G R I NDER. 

Requires only O N E  adjustment to grind any 
size drill within range of the machine. 

SIM PLEST. FASTEST AND BEST. 
Gage Jaws and Calipers done away with. 
Saves time, breakage and wear of Drills. 

WIJ.MAHTII & M ORMAN CO .. 
153 Canal St .• Grand Rapids, Mich., U.S.A. 

Gas Engint< 
IGNITER 
�'!'1fl�t,;t T��nTo��tg�

i
:n:���:, 

Latest and most improved model., 
iT Send jor Circular. 

Carlisle & Finch Co .. 233 E. Clifton Av., Cincinnati, O. 

Fence stays, tool for applying wire, J. W. 
Tracey.. . . .. . .. . . . . . . . . . . . .. . . .. . . .. .. 668,964 

�:��:r;ew�o�.
diJ�i��k .

'����'
. :�'. :' .. �':'�::�::: ��:��3 

Fender, W. J. Connell ..................... 668,850 
Fibrous materials, apparatus for removing 

impurities from, C. Delerue ............ 668,907 
File case or cabinet, J. R. Burton . . . . . . • . •  668,848 
File, letter, C. Aberle ...................... 668,616 
l{'ilter, C. E. Torrance . . . . . . . . . . . . . . . . • . . .  668,782 I 
Filter press, J. F. Pogue . . . . . . . . . . . . . . . . . • .  668,802 
Fish hook, F. H. Pardon .................. 668,658 
Fisb trap, S. J. Knigbt .................... 668,854 
Fishing tackle, T. Fennelly ................ 668,832 
Flax separator, D. E'rance .................. 668,851 
Flower holder, S. Weiller .................. 668,897 
It'lower holder and insect trap, combined, 

J. Herfert. .......................... . 
Plushing device, G. M . •  Jenkins . . . . . . . . . . . •  
Flushing tank, I. P. Clarke ............... . 
li'lushing tank, automatic, J. W. Stevens .. 
Folding machine, R. C. Seymour ......... . 
Follmver, split, A. H. Baker ............. . 
Forging die for axes, hatchets, etc., E. 

668,775 
668,990 
668,709 
669,037 
668,719 
668,844 

P. Alexander .......................... 668,704 
Forging machine, C. H. Veeder . . . . . . . . . . • . .  668,665 
Fruit picker, T. H. Kruse ................. 668,715 

�����E�;t1�gJ���:���:: .�: .�'. ����:.::::::: ��:�� 
Furnaces, apparatus for fppding liquid and 

solid pulverized fuel into, Vetillard & 
Scherding, Jr .......................... 668,787 

Game board, "Y. M. Post. . ... , ............ 668,930 
Ciarbage crematory, J. L. White ........... 669,054 
Garment hanger, S. S. Brooks............. 668,673 
Garment hanger, L. Yonteff .. . . . . .. . . . . . . 668,898 
Garment stretcher, Bishop & Dawson ...... 668,620 
Gas burner, incandescent, Cervenka & Bernt 668,676 
Gas evaporating apparatus. automatic regu-

lator for liquefied, E. T. Winkler . . . . . . •  668,789 
Gas for motive power, utilizing carbonic 

acid, J. C. Henderson . . ... . . .. . . ... . . .  668,682 
Gas generator, acetylene, C. W. Beck, (re-

issue) ............................... . 
Gas lighting burner, incandescent, G. Delin . 
Gasket, packing, A. B. Pratt ............. . 
Gear cutting machine, bevel, T. Coventr y .  
Gear, power transmitting and reversing, 

11, 891 
668,628 
669,047 
668,772 

O. S. Frencb .......................... 668,914 
Generator. See Gas generator. Steam gen-

erator. 

gl!�� ����i�\..
m�t�l¥:g .�: .�: .��!:::::::::: ��:��� 

Glassware grinding apparatus, F. Woodru ff .  668,7£)0 
Gold and silver from their ores, apparatus 

for electrolytically extracting and de-
positing, A. M. Rouse .................. 668,842 

Governor, C. E. Dawson ................... 668,955 
Grain binder bundle carrier, E. Pridmore ... 668,741 
Grain scourer, C. S. Rider ................ 668,860 
Grain separator, J. L. Owens .............. 669.01:1 
Grinding mill, T. Cascaden, Jr ............. 669,060 
Guns, apparatus for transferring projectiles 

from the side to the bore of, Dawson & 
Horne ................................ 668,984 

Hammer, magazine tack, G. E. Haszinger . . 668,8a6 
Hammer, power, R. E. Kidder . . . . . . . . . . • . .  668,799 
Harrow tooth and holder therefor, M. J. 

Todd ................................. 668,937 
Harvester cord knotter, self binding, T. L. 

Wardrop .............................. . 
Harvester, cotton, D. D. Miles ........... . 
Hat pouncing machine, H. H. Turner ...... . 
Hat shaping machine, N. E. Kahn ........ . 
Heater, F. P. Ziegler .................... . 
Heating apparatus, J. Levrechon ......... . 
IIinge, D. W. Tower ....................... . 
Hitching device, N. L. Dallard ............ . 
Hot air power or pumping engine, C. G. 

668,930 
669,04', 
668,785 
1169,0l0 
668,726 
668,8.'56 
669,018 
668,871 

Cronwall .............................. 668,626 
Hulling and polishing machine, F. M. Smith. 668,8'--1-3 
Ice cutting machine, Butler & Hammond . .  668,771 
Incandescent lights, apparatus for burning 

vapors for producing, F. M. S. Roy . . . .  668,9�4 
Insect trap, F. Hahn ...................... 668,640 
Insulating and fireproof sheeting, G. Kelly . 668,68,-1 
Jar gripper, fruit, A. Werner .............. 668,71)0 
Joint, If I. H. E. Siegmund . . . . . . . . . . . . . . . . . •  668,720 
Knit cap and making same, fiat, N. E. Kahn 669,011 
Knitted fabric, J. Bradley ................. 668,793 
Knitting machine, G. H. Gilbert ..... ;. . • . . •  668,833 
Knitting seamless stockings ,vith lacework 

effect by machinery, H. Brown . . . . . . . . .  668,6'74 
Lacing device, N. P. Bolin ................ 668,9:J:8 
Lamp, alternating current series arc, M. 

H. Baker......................... . . ... 668,868 
Lamp burner, F. T. Williams ............. 668,725 
Lamp circuits, automatic circuit closer for 

arc, G. R. Davison..................... 668,905 
Lamp, electric arc, ?o.1. H. Baker ... 669,055, 669,057 
Lamp, electric arc, G. Rasmus ............ 669,015 
Lamp, electric arc, P. H. F. Spies .......... 668,886 
Lamp, incandescent electric, C. A. Chase . . .  668,904 
Lamp, inclosed arc, M. H. Baker. . . . . . . . . . .  669,0513 
Lamp protector, electriC, E. Eckl. ......... 668,6:}) 
Lamplighting apparatus, time, J. H. Towan 668,783 
Lantern, D. R. Peck ......... " . . . . . . . . • . . .  668J 750 
La tch, R. Franken ......................... 669,008 
Lathe, Sellers & Lewis . . . . . . . . . . . . . . . . . . . .  668,718 
Lathe, wood turning, A. D. Waymouth . . . . • .  668,698 
Lifting jack, J. F. Norman ................. 668,716 
Limb, artificial, A. Gault .................. 668,63<i 
Line chalker and plumb bob, combined, F. 

J. Napier ............................. 668,9!l8 
Liquid heater or cooler, G. J. L. Henry ..... 668,87'3 
Liquids, receptacle for containing and ad-

ministering volatile, C. L. Gebauer ..... 668,815 
Lock and latch, E. T. Zack ............... 668:i64 
Locomotive tenders, tandem spring draft-

rigging for, W. H. Miner .............. 668,656 
Loom for weaving tufted pile fabrics, J. I. 

Collins ............................... . 
Lubricator, E'. W. Edwards ............... . 
Lubricator, C. Slater ..................... . 
Match safe and cigar cutter, combination, 

O. & F. E. Anderson .................. . 
Mattress clamp, H. L. Romaine . . . . . . . • . . . .  
Meat pounder, M. Peters .................. . 
Mechanical movement, J. E. Hallett ....... . 
Metal, implement for use with molten, A. 

668,679 
668,814 
669,0.l7 

668,61') 
668,81,.1 
668,710 
668,95.'3 

I..I. Haasis ............................. 668,638 
Metal, machine for making expanded, H. 

E. "'bite . . . . . . ..... . .. . . . . . ... ... .. .  . 
Metal, making expanded, H. E. "Yhite .. . .  . 
Metal structure, expanded, C. B. White ... . 
Metallic leaf, device for applying, W. H. 

668,669 
668,(71) 
668,668 

Coe .................................... 668,849 
Mill for granulating corn, corncous, etc., C. 

R. Spencer ............................. 669,048 
Mitering machine, J. L. Tyler ............. 668,786 
�lop wringer, J. E. young ................. 668,703 
�lotion, means for transmitting rotary, J. 

H. Pendleton ........................ . 
�lotor, J. F. W. Koetter .................. . 
Motor grouping system, F. H. Shepard .... . 
Mower, lawn, F. Holdshoe ................ . 
Mower, lawn, L. E. Shogren .............. . 
Mowing machine, P. E. Kuhn ............. . 
Musical instrument, self-playing stringed, 

.B'. Schneider ......................... . 
Nailing machine, J. Bird ................. . 
Nut lock, O. O'Sullivan ................... . 
Nut wrench, vehicle, G. E. Spurr . . . . . . . . . •  
Ordnance of large caliber, automatic, C. 

669,036 
668,855 
668,962 
668,877 
668,758 
668,M9 

668,885 
668,846 
663,7:18 
668,623 

von Hanneken ......................... 668,835 
Ore concentrating apparatus, A. A. Francis. 668, i352 
Ore concpntrator, C. A. Christensen ........ 668,u50 
Ore separator, W. A. Redoing ............. 668,742 
Ores, magnetically sepRrating, G. H. War-

ing ................................... 668,941 
Packing vessel, "T. C. Rudd ............... 66B,mn 

Paper pail making machine, E. C. Wes-
tervelt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • •  668,943 Paper registering instrument, T. C. Dexter. 66D,061 

Paper weight and chart case, J. H. Carver . 668,R70 
Pen, fountain, W. W. Stewart .  .... 668,759 6fl�,760 
Perambulator, W. E. Crandall ............. 6t38,728 
Photochromoscopic apparatus, F. E. Ives ... 668.f)SB 
Photographic shutter, L. J. Vogt . .......... 668,fJfl5 
Photography, smoke collecting device for 

use in instantaneous, A. Weiss ......... 600.699 
Picrates, making, A. C. Girard ............. 660,030 
Pile fabric, double, P. Ruthardt . .......... 668,6D2 
Pipe mender, beer, W. J. Hayes ........... 669,083 Pipe wrench, A. F. Jackson ............... 668,6.15 
Pipes, device for preventing leaks in steam 

J. Birnbaum .......................... 668,847 
Placquet closure, E. B. Hess .............. 668,918 
Planter and fertilizer distributer, seed, P. F. 

Randolpb ..................... 668,912, 
Planter marker, E. Anderson ............. . 
Plo,,', It'. 1..1. Sieg . . . . . . . . . . . . . .  < • • • • • • • • • • •  

Plumber's trap, E. Riley . . . . . • . . . • . . . . • . • •  

(Continued on page 158) 

668,913 
669,005 
668,9�6 
668;176 

T H E  MIETZ & WEISS KEROSENE 

GASOLINE 

MOTOR 

and GAS Engine 
bur ns KE R O SE N E  
cheaper and safer than gaso· 
line. Automatic, simple, re� 
liable No electric battery 
orftame used. Perfect:i'egu ... . 

Belted or directly 
to dynamo for elec

chargine: stor
a n d  all 

CASTINGS 
For MAR.INE, VEHICLE and 

BICYCLE MOTOR.S, 
with Working Drawings. 

LOWELL MODEL CO., 22 Wiggin St., Lowell, Mass. 

POWER-MINIMUM COST. 
If you use a pump for 

��elr�af�'u 
ariii?sb:!��Cr9s 

mash, tanner'8 liquor, 
cottollseed oil or fluids. 
hot or cold, thick or thin 

TIBlR
wROWR�etpt8MP which does the most work at. 

the least expense. SimPlY 
constructed. Can be run at 

any desired speed. Perfect
ly durable. All parts are interchangeable. Needs no 
skilled workman. Detects guaranteed. Catalogue free. 
TABER P UMP CO., 32 Wells St., Buffalo, N.Y., U. S. A. 

THE JOHNSON ROTARY PUMP. 
Simple of construction, positive 

157 

��t�g��
n
E���r�?yq��e;p

i
regP{� ED.ISON pumping soap, oil, sugar. lard, 

�l���·r:tc��� s;�i��: ��rtl �� 
l .. arge 8izes f01' irrigation. 

:Made as a belt or steam pumPl or com� 
bination. or operated by electrIC motor �i;;11 or gasoline engine. Manufactured by 4 
DA VU'·J OIINSON CO., !Station V, ClIICA(,,,o, ILL. 

James 1[. Robley, Agent. 95 Liberty St., N. Y. City. 

NICKEL .AND 
Electro·Pla ting 

Apparatus and Material 
THE 
& VanWinkle 
Co., 

Newark. N • .J. 
136 Liberty St., N. Y. 

30 & 32 S. Canal St 
Chica�o. 

GASOLINE ENGINES 
f made by Witte are all 

rIght. They are simple, 
safe. durable, and guar
anteed for 5 ye ars. Just 
write for Catalogue A, 
and see. 

W I TTE IRON WORKS CO. 
519 West 5th Street, 

Kans as City, Mo. 

LIGHT POWER 
WHY NOT BUILD 

AN .NCINE? 
We have sets of Castings for Sta

tionary and Marine Engines up to 2 

�lIJ�����il����' sr�l��e��'i��f 
models and fine castings, and we sell 
them rough or finished. Our engines 
are used for driving Lathes? Circular ��1i�b1��nW�!1:,

ss:tc.
Ce�\�f b:r:: 

log-ue shows our line including Boil-
��t���!it;ea��e�c.P'lJ�f.s:�����:: 

SIPP ELECTRIC & MACH I N E  CO., PATERSON, N. J. 

The" Wolverine" Three 
Cylinder Gasoline Ma
rine Engine. 
The only reversing and self
starting gasoline engine on 
the market. Lightest engine 
for the power built. Practi
cally no vibration. Absolute
ly safe. Single, double and 
triple marine and stationary 
motors from 'U' to 30 H. P. 
WOLvERINe 

MOTOR WORKS, 
Grand Rapids, Mich. 

DYKES AUTO TOOL 
SET No. 10. 

BUILD YOUR OWN 
AUTOMOBILE. 

Send .for neW Cat. Supplement. 

ST. LOUIS AUTOMOBILE 
AND SUPPL Y CO., 

2222 St. Cbarles St., St.Louis. Mo. 
First Auto. Supply Co. in America. 

'l!. !���!ll!U. FREE 
Gold, 811 ver, Nickel and Hetal PlatIna. 

At home or traveling, uliiDg and selling 
Prof. Gray'. MaehlneA. Plate. 
Watches, Je1t'�lry, Tableware, BiCYCles, 
all metal good.. NO EXPERIENCE. 
Heavy plate. Modern metbod •• No toys. 
We do plating. make outfitl, an aizes. 
Complete, all tooh, lathe., materialll, 

Royal, Dew dipping proceRII. quick 

p
a
�:��a:

a
V�(;�I���: 

GERE GASOLINE ENGINES 'F"'T=j=FfUTtl!1J ct:BIN'��OPE�tB6oATS :iF: tNGINf CASTING:;, eOAT t'RAMe:6 "5 __ 6[O.H.6tRt YA'"l'UN(HWk�. NEW CAT FOR 4 STAMPS GRANQRAPIDS.MI(HIGAN. 

FOR GOOD MUSIC 
Buy Edison Records. Dealers everywhere have them. Ask for the RED HAND kind. 

GENlliNE EDISON P lIONOGRAPII8 From $10. to $]00. CataloJ;rlles everywhere, all dealers. 

� Trade � a C'd;"'an.. Mark. 
Co.,135 Fifth Av., New York 

Send 3c. jor catalog of 
Monarch Marine 

Gasoline Engines. 
!'( to 45 H. P. $200 up. 
Grand Ra VMs G-B8 
Engine & Yacht Co., 

G-randRal'ids, Iich 

The Pipe of the Century. 
.. .  T H E... "MALLINCKRODT" PATENT 

NICOTINE ABSORBENT AND VENTILATED SMOKING 
PIPE IS THE ONLY PIPE FIT FOR A 

GENTLEMAN'S USE. 
You may appreCiate the exquisite flavor and taf:lte 

of a good smoking tobacco, but you can never have that 
enjo yment -,,�tb a dirty, foul-smelling pipe, thorou�hly 
sAturated wHh poisonous nicotine juices, so bitter and 

���g�:�tfi � �:ced\��;:heie
htt �8j:;fc�c;;:r�%irig? :�r;t ab� 

sorbed before l'ea Chinf the mouth, and assuring a cool, 

ii��r�d;i��!blro�� �·
o Moge

eJt�e���e��n
r�1�:t�� 

Size
S��� ���slhu8�;:leaogi��1��d.i3.1f�� �?lhepriCes. 

THE HARVEY & WATTS CO., 
387 Broadway, N. Y. Station E. Philadelphia. 

�� •••••••••••• �A ••••• A.� ••• : 
3 The American E � . 3 Automobile E 
� l 
3 t 
� . 
4 • = t 
� t � . = t = � 
� . 
� . 
� � = Is the leading publication of its kind in America. � ART E S I A N � It is a high.cla .. illustrated monthly and is a reco, d � ... and review of motor locomotion throughout the ..... 

We lls, Oil and Gas Wells drilled � world. • 
rJ�Ye

a
e"t:t'W�i.�';f��.'ir'::� � 15 cents per copy; $1.50 per year. • 

tUre and furnish everything re-
= 

Foreign subscriptions, $2.00. � ���� �r���te 
ali�r�'llg��� � Sold by the AMERICAN NEWS CO., and all its • 

and Mounted Steam Drilling ... branches. ... Macbines for 100 to 1200 feet. � NAT L U LlS G • Write us stating ex actly wbat � IONA P B HIN CO., = 
is required and send for illus- = 
trated catalogue. Address 14' West 24th St., NEW YORK CITY. 

AND SUP PLY CO, .. YOr.K. U, S. A 'f��"�����"��"���������""l 

© 1901 SCIENTIFIC AMERICAN, INC. 



J c ieutific �mtricau. 

tell the time, but time 
never tells upon them. 
They become heirlooms. 
-accurate in the ir old 
age. Full Ruby J ewcled. 

rrilltf'd ('lippin�s, dr'vict' for pn·st.·rving and protecting, .... \... "Nlt·rlin . . . . . . . . . . . . . . . . . . 668,65-1 Printing' maehilH', 'Y. XpllU'khavt�r . . . . . . . . . .  H6H,H07 
Pl'lnl ing: l)l'('S8 hinakd, H i l l  & Hay . . . . . . . .  (jt.i�,!)]n l'ril:tiug IH'('8S palH'r stif l i ng- attuehm" llt, .T. l<�. l<�romlll . •  , , . . . • . . . . . . . . . . . .  WiXj�l l ;-1 
PI'ojPctilt', F. AI{'ssi . , ' ,  . . . . . . . . . .  , . . . . .  OtJ'{,Ol S  Propagating pot, I L  Birll . . . . . . . . . . . . . . . . . .  06,"'\,7ti7 PropE'lh�r, screw, R. 'Ypstphalpn . . . . . . . . . . .  Litl�,7(Jl 
Pulp digt�stf'r:;;, pte . . val v.:' for wood, ,J. II .  Bakpr et a l . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  668,946 Pump, \V. L. Rose . . . . . . . . . . . . . . . . . . . . . . , .  60S,');:;:; Racf' horsl's, chpcking .sYStPIll for dptt'l'lllin-ing the form value of, l-I. :\1. Bn·(·ll . . . . 669,021 Railway hrakp hanger, '1'. ,Yo !-;a lin g , . . . . . .  1�f)�,:�;uCt Railwa�', t.'lt�ctric, (.j. n. Davis . . .  6t)..S, 7 1 0  to 6i..l"j, 7J2 Railwa�' rail Sl1lJPOl·t, singlt� rail, l<�. B. Bphr . . . . . . . . . . . . .  , . . . . . . . .  , . . . , . .  . Railwa�y rails, t'h->ctri<� boud for, I I .  1 ' .  BrO" '11 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Railway safptJ· switch, .J. lIarringtoll . , . ,  Railway Signaling al}paratus, \Y. HulllP . . . . R:'lilway til', lllPtallie, (;a{ld & MartYll, 

OH8,7DG, 
Hum, llyul'un lk, 11. V. Blake . . . . . . . . .  , . , . . Itll:t.ol', �afpt.\·, j<'" It. & n. I\:alllpft' . . . . . . . .  . RplaJ', S. G. BroWli . . . . . . . . .  , . . RolIN' s(�rppn, )1. F. l-Iutehisoll . . . . . .  , .  Rolling mill housing, E. L. �[d;an' . . Rotar�y pngiIw, C. C. J"n�t'll , .  ' . . . . , "  Rotar�y f'ngine, J . .fJ. Ppck, ,, 1' ,  . . . . .  , . . . , . .  Rotary g-HS Pllg-hlP, \Y. H, �:\.ldri(·h . . . . . . .  . Rotary Illotor, C. \\�. �('wton . . .  , . . . . . .  , . . . 
!total',v stpam engine, J . . r, Fn'\'hIlHL . . . . . . . Rotarj' steaIll engine, .\. T. 'Vt�l(·h , . . . . . . •  Ruh�r, lJlackhoard, ,Y o H. }1'letcher, . . . . . . .  . Ruling llliH'billP, IHtPPl', R, V\�ilmalls , . ,  . . . . . !-;ales receipts, ete., systpm for ('olltr(Jllin:r and recording, F . •  T. Hoffman . . . . . . . . . .  � Satcht�l or grip, cabiIwt, .J. H, BPI,.,\' . ,  . .  , . .  . Saw buck, S. TolE's ,  . .  . !-;aw spt, E. ChaiIH',r . .  . Saw �\\,llI.!P, .M. Chainpy , . . . . . . . . . . . . . . . . . .  . !-;caffold, portable and adjustalllt'. ('. !-;, I 'row Scalt� t�lf'ctric attachmt'nt, raihnQ', ::\1. H. Repd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Scoop, J\.1. Covel . . . . . . . . . . . . . . . .  . 

668,90:1 
<i{i"-l,h41 
I;()�, � : U  
)68,796 
(�I��,t)Z? OtiS,I . ., ... 
IjOS,t;ttJ 
IjHH,"lJ5 
ti1j� ,G88 
i;i..i:" ,'_'7H 
uGH,OOO 
I:I�"I.()J 7 
eop fl:-i!j 
(Jn�:6:13 
tlGh,nl2 
60;';,:)[,7 
m)�.';J44 
nnS,714 
668,845 
(k1�,"25 
(jtj.'- .f'77 
fl68, �!8 
()1,�,(J.n 
668,689 

!-;f'{'ondary batten', L. v,'. ColhnR . . . . . . . . . .  . 
(:��'�?i� 1}\,,"\,i)'J,) 
6GS.f122 
669,064 

"naturt'S m.*ratltS " ���::·';;il}I�C�;aliN� ��ill:.a���;:k;. ; : : : : : : . : : :  , I !-;et�dpr and cultivator tooth, J. t-\, & T. B. 
By the late Prof. Elisha Gray. LL.D., the famous �" I'tl\�:�Y(';;llI;:I;i'l;':: ' f;);·�.: . i,;,,;i, ' . ii . .

. i<J: . '1�1: 6G8,717 

electrician and scientist. A book of familial' talks on wards . . . , , , , . , . > .  , .  , .  660,028 
science that has received the anProval of lhe greatest Sewing machinp fan attaehmpnt A, C, 
lights of the age. l.n 3 v�.,11]mes ,-L Ear:th, Air, Wat8r. Meier . . . . . . . . . . . . . . . . .  , . . . . . . 

' 
. . . . . .  , . .  668,840 II: �nergy, Heat. � ... lght, SOu!ld, �Xplo�lve�. I�I. .Elec- Sewing machine fl'('uill��; llH'chllllislIl \Y , .J . 

tl�l!Kh���ar'��i�tl:�d f-:-s�f�::����ci����i��Ot��d;��!� " !-;tp\n�l't . . . . . . . , . . . " ': ' 
cloth, 60c. net. per vol. At an booksellers or from �h!ldt' adJl�stmf'llt; 1: .  II .  h .. naplI: · , · · · · · · ·  (:;UH,ilUH 

HHS,�WO 
ti-ll,s, .... ,t .;) 
668,8G5 FOROS, hOWARO & H U R L BERT, Publishers, New York. �Rif,,�lh�Wi:g s��::;:'';: i;r,Bi,.\\�·\Wfti·I;I� : : : :  

Using Natural Gas, 
( 'oal Gas. Producer 
Gas. and Gasoline di ... 
rect from the tank. 1 to .j() H. P., actual. 
The Springfield 

Gas Engine Co. 
21 W. Wasllington St. 

Springfield, O. 

!-;hippillg and stol'agl' ('all, {'omhinpd, )1.  CoV{�1 . . . . . . . . . . .  , . .  . !-;hirt waist, �l. E. .John�oll . . . . . .  " , ;';huttlf', H. C. Fowlpr . . . .  , . . . . . . . . . .  , . . . . . Signalin�r allllaratus, splp{'tivp, .f. �\. Bar-I l't'tt . . . . . . . . . .  , . .  , . . .  , . .  , . . . . . . . . . . . . .  . ' Xizpr, p('u tt'ifngaL P. II .  �\.dall1s . . . . . . . . . . .  . .....l{ iviu!-= machirlP, (;.. I hmris . . . . . . .  . ! �lag', trt�ating furnaC'P. S. \Y. Vaughpll . . . . . 1 �littillg amI winding WHdlilH'J C. Kot�gt'l. . .  . 

668,981 
66S,()S:1 
168,6HO 

668,967 
668,745 
nH,�,S1:{ 
HHH,OlH 
668,70·1 

1 :--loft i ���: kpJ�l�II�:i t ii In ��;�:�� . .  1.1�·i.l�(:�, . . .  o.l�t.U.
i�l,i �l�: 668,671 Xolp f'dg(� trimming' maehinf', F. M. Furht'l' . .  668,750 Rolt.· If'vt�ling m.at'hiIH'. n. H. Gifford . . . . . . . . 668, 6::5 

�jlool, I" . B. Bue<lingl'n . . . . . . . . . . . .  668,973, 6G8,!JH 

TH"Z" OB"Z"R LATHES XP1'HY tulw for Hf'hulizt'l's, ,,-r. & J. BOf'kt�l . .  tHiB.O�O 
.Iii. .Iii !-;praYN', J. L. I.-:ll.n�<ll't . . . . . . . . . . . . . . . . . . . .  H6,I.\,n�6 

For TurnIng Axe, Adze, Pick :-;prai�·,��lg. ,mHt'h�1.1:': .�i.I�(�, . :1: . � .�I .. . ��� .��'��:'� nl).,"" Bf)l Sledge, Hatchet, Hammer$ Au !':lpraying IWI('hiIW. vine and plant, J. & II. 
ger, IfiJe. Knife al.ld Chisel Han. l-I. Bru kplf'r . . . . . . . . . . . . . .  . 6HS,!l50 
dles,Whiffietrees. Yokes. Spokes. , Spring. !-;('(> Yt�hiclp spring. 
Porch Spindles. Stair Baluster8. !-;tamps to woodt�n pal'kagf's, apparatus for 
Table and Chair Legs and otber atlixing', 'V. T. ::\Iathf'ws . .  , . . . . . . . . . . . .  B68,9!)() 

Patentea. 
IrregUla����Mor Circular A. �lr:!:;::I

l
t;��:���

t
l;·;':;�I;o�::�:i.�';?:'��;.�"i i.: �,;�(� : : :  ��Ht� 

The Ober Mfg.Co., 1 0  Bell St., Chagrin Falls, 0 ., U.S.A. StNllll genf'}'ator, 0. D. Orvis. . . . . . . .  668,755 
.. ---____ � � _  !-;tPaIIl pipt� exbanst ht.·ad, C. A. & <;, A .  

H I G HEST EFFICIE NCY 
attained in the 

STOVER 
GASOLINE 

ENGINE 
The best is always cheap

est. Write jor prices. 

Young " , . " . , . . . . . . . . . . . . . . . .  . . . .  t i t i.'o\,866 Steam ,<,pant!ol·. J. J. HOJlP,'s . . . . . .  H68,81R I-It('am trap, F. L. Bickpl. . . . . . . . . . . . . . . . . . . \l68,766 !-;tf'am trap, C. II. \Vhitak(>l' . . . . . . . . . . . . . . .  H69,05;J I-Iteam trap titting, H. G. Brooke . . . . . . . . . . .  !l69,OS:] Btonp flag fntIfH', R. r. Schlf'gpl . . . . . . . . . . .  G68,757 Stool, folding camp, L. G. Wade . . . . . . . . . . .  668,826 !-;toragt· apllaratns, Pif'z & Beaumont. . . . . . .  6()8,960 StOVf'. hputing- and cooking, A. Bf'yer . . . . . . .  HtiS.nO',! !-;ugar, prt.·cipitating, C. !-;teffen . . . . . . . . . . . .  668,778 Surgical instrumf'nt, G. Ermold . . . . . . . . . . . .  668,91 1 Surgical instrumPllt, J. S. :Uauly . . . . . . . . . . .  669,0:14 
STOVER ENGINE WORKS, f R EEPORT, ILL. Suspenders, J. Rothschild . . . . . . . . . . . . . . . . . . 66S.861 Telautograpll, G. S. 'rifi'any . . . . . .  H68,889 to 668,894 

Telephones, 
Telantograph transmission, G .  S. TiffaIQ' . . . 668,895 TelephOlw signnling d" Yi('('. 'Y. O. l\1t�iss� 

��ti!�ti�8r 19t�1t ���. In��{i�m
u�uE:; 

prices. catalogue, etc., with testimonials 
and references. Estimates cheerfully 
furnisht::d. Agents wanted. 

npl' . . • . • . . . . . . . . • . • . . • . . . . . . • • • • . . . . . .  TelephOlw transmittpl', D. I-I. ""Yilson . . . . . .  . Thill ('fHIPling, L. G. :\la;n·r . . . . . . . . . .  . 'rbreshing H11H'hilH' sit.·ve, II. Loyd . . . . . . . .  . Tit'. St">C Railway tip. Tin bOXt�s for food products, manufactnring', HaakeI' & :\inllins . . . . . .  , . , . . . Tire, pneumatic, P. S. Griffith . . . . . . . . . . . .  , 
T H E  S I MPLEX INTERIOR 'rire, rubller bic)'de, St. John & Wait . . . . .  . 
TELEPHONE CO., Tire, vehicll', Mahana & Pompe . . . . . . . . . . .  . 

4 3 1  Main St., Cincinnati, Ohio. i����uI�. �t�r���o��:������, 
. . �� .� .. .  ��1��1�� : :  : : 

CREAT POWER-SMALL COST. l' i�� ��n�i�� �l���: �: �: i.:�l\��·l.
l
: : : : : : :  [ Toy housp, .J. L. Baker . . . . . . . . . . . . . . . .  . 

� ����tes�';l��l�X�:l���;:�'aJ'cte;�' C!�{;fl��dt:rJ: ' S. Tillf'�' . . . . . . . . . . . . . . . . , . . . . . . . . . . .  . 

668,653 
668,702 
068,087 
tl68,n7 

668,834 
668,73;) 
669,04D 
668,994 
668,823 
668,829 
668, 976 
669,029 
668,827 
t)(iH,OaO 
669,004 

You t:a'I�' A«ord to Guess 
results in the poultry business. If you fail to .raise the �hick.s, you simply have nO bust· The way to be absolutely sure about gettIng- the ChlCks 18 to emp�oy a()yph�rM Inc:>uhatching. We guarantee them to last 10 years and to outnatch any Incubator . way to know about it is to read our 224: pag-e (8xll in,) book, "Pl"ofttuble 

" Has250 illustrations and coverR the entire subject. We·send it for 10 
134: mailed free. Address nearffit office. 

U lJ D4JLU." CO. Boston, Mass" , Wayland, N. Y., (l'::ltcago, m. 

���J����g�.�, 1 1���!l 
$10 for eaeh family III the United l-'tates, was dis
'nursed by the mines and mining industries of our 
{'ollJltry during the past year (HIOO), and of those 
Receivin g  thelSe Enorul0us Dividends 

Over 2 ,000 were Paid by Us 
b�ing stockh9lders in the several dividend-paying 
llllJles of wlneh we are tbe sole 11seal agents, and which we have financed during the year, the 

Highest Being 35% lowest 12% on  tile amount invested i n  the stocks, and a mudl 
larger ratio of profit on their eash 1I larket value at 
the present time should any one desire to selL. 
is�;;:s ���ilNl�;;::;:{\ �����!�l�i'!�r::i)���! 
BOOKLET ABOUT OURS��L VES, ex
l)laining in detail our successful plan of 
sc{nlring for our custolllers the larg-e 
In'oftt!'; of legitirna te lnin i nginve�tInents 
with theriskof loss l)racti{�allyohviatprl, 
also COM BINATION ORDER BLANK 
which divides the i nvestInent aluong 
dividend l)ayer.- �nd first issues, insuring 
largean<i reg-ular incoDle, will be of in
terest to in vestors desiring Inore than 
usual rpturns for surplus funds, Inailed 
free with eXI)lanatory letter on request. 

DOUGLAS, LACEY & CO., 
BANKERS AND BROKERS, 

66 BROADWAY 8t. 17 NEW ST., NEW YORK. 
rfit�;�����ie!t��1i2:��f11���t 

Jt�ll1Ilg BRANCHES � PHILA nE1.pHI A :  The Betz Building, 
l���I£�t�� : 

(lil�e ��g�itl;U��Wlf{ng. 

.Rednced to the most 
Efficient, !'lafest, Simple 
and Economical Use. 

We guarantee our machines per
fectly automatic in action, to extract all the gas from the carbid�. and absolutely no over production 
or 1088 of gas. Approved by the va
rious BoaTds of Fire Un;ierwriters. Standard sizes 10 to 150 lights. Ex
clusive terri tory given to responsi
ble agen fS. Correspond with 

NIAGARA FALLS ACETYLENE GAS MACH I N E  CU . •  
Niagara Falls. N. Y .  and Canada. 

THE A U TO-CAR B U R ETTOR 
made upon a new principle furnishes a reli
able explosive mixture. Easy ignition and 

iJ:e�t��y 
e:�r:\�)fga�Pne�it� �����t�: 

Especially adapted to automobile and cycle 
motors. Our cu�tolUers say it is the best 
Carburettor in the market. We make all'lO 
the Regist;er Valve for controlline- the 
flow of gasoline or other fluids. Write us 
for pl'ices and booklet on Carburettors. 

Gasoline and Rteam En&rines and Automo
biles built to order and repaired. 

The Avery & Jenness CO.,30 W.Washington St.,Chicago 

WAS OONSTRUCTED E S PE CIALLY 
BY ORDER OF THE 

R A I L "W" A Y , T O  P H O T O G R A P H  THE ALTON LIMITED. 
SEND A 2c. STAMP TO GEO. J. C HARLTON, 

G. P. A., O. & A. RAILWAY, OHIOAGO, ILL., 
AND REOEIVE AN ILLUSTRATED PAM
PHLET WITH FULL A O O OUNT OF THE 
FIRST EXPOSURE MADE WITH THE EX
T RAORDINARY MAOHINE. 

Th� maximum of strf:ugth, d1lra 
bility and safety, with the ' 
lllum d cost that describes 
lIo1jotJng En�lnes for lation (Ill (iaso\iiw. Distillate Or Crude ;)iL Trolley catcher, rowf'rs & Snydf'r . . . . . . . . .  . Truck, car, J. F. McElro�· . . . . . . . . . . .  . 668,9:n Onr ���: gg� Specialty: ery part of the engine 
interchangeable. �onn 
saves Its cost in fuel 
alont'. Both frktion and 
geared hoist, 6 to 150b.p, 
For quarrIes, mines,and 
dM'k�, "�ebel" {; af6 & GU!'Ioline Enu;lne Co., 

Truck, car, G. Ruoy . . . . . . . . . . . . . . . . . . . . . .  . Trunk and wardrobf', combination, r. .T. 
�'atsnH . . . . . . . . . . . . . . . .  , Tube. !-;t">f' Spray tubf'. Turning crank pins and eccentrics, machilH' for, C. Vogf'l . . . .  - . . . . . . . . . . . . . . . . . .  , . .  T�·pewriting mac him', J. Felbel .  . . . (Hi�·,. T:Hl, 

668, 864 
Knock

Down 

PrairIe S;';;;bator c:o.. Homer (Jtty. P .. 

MODELS & EX PERIMENTAL W OR K .  
Inventions developed. Special Machinery. 

rrypewriting machine, C. Gabrielson . . . . . . .  . T�'pf'writing machine, B. C. StickIlf'�' . . . . . .  . Urinal, W. H. Dewar . . . . . . . . . . . . . . . . . . . .  , 

66S,86.1 
offil,7:l1 
66g,71:l 
66il, H3 
66',872 
Bfl.�,R81 
668,048 

Im'I7 JEWELED 
E. V. BAI L LARO, Fox Bldg . •  Franklin Square, New York. Valve, J. O'Meara . . . . . . . . . . . . . . . . . . . .  , . Val Vf'. automatic, 'V. D. Klipff'l . . . . . . . . . .  , Yalvf' gf'ar for stf'am boilers, intN'lockin�, 
For the Celebrated Smith Improved Automatic ; "al;> �;�r,c��,;:�, �;lg'I��: '0: 'j��k��� : : : : : : '  ���:m 

FIBRE CLEANING I Valvx o�. c�;rk��i'gt�� . .  by . ���1 . tlo�t, . .':tc.: 
MACHINE .Beks� of} Vehlde brak .. , C. R. Bolter . . . . . . . . . . . . .  . 

. . •  Its I n (  \�phld(�, motor road, C. E. Hadlf'Y . . . .  . 
AGRICULTURAL IMPLE· Ychwje starter, bra 1",. and power "torlll� 

66S, 652 
668,949 
66R,6:l9 
668,685 In eXIstence. I Vphif'lt· sprlllg', P. Lwr . . . . . . . . . . . .  , . .  

MENTS and SPECIAL . . deVIce, W. A. Bradle:\' . . .  . . . . .  668,768 

MACHI NERY 
I '  chIcle step, II. C. WIlson . . . . . . . . . . . . . . . .  668,788 

ApPLY TO 
• ! �rst:r���rYar;���m�·nt"Tfo;'t����." driil� ' :T� ' J: 668,722 

THE SPANG��1f.....l'lFG. CO., YORK. PA • •  YOlt�i�v;��t�;l;,"H: ' d�' ii�f� 'd� 'L��is�iI : :  : 
Acetylene Gas Burners. . �:�ft'po�ta��. E�W�dS(i�I��i�iId : : : : : : : : : : : :  

668,695 
668,838 
668,985 
66H,041 
Gti,�,n71 

adjusted, patent regulator,stem wmdund 
1:>tem set, genume 

NATIONAL SPECIAL 
movement. Ladies' or Gent.s Size, W ARRA.NTED 20 YEA.RS. 14K. 

Gold riate huntlngcase,elegantly 
en?raved, Flt for a kmg, Nv better 
watch made, M'Wit be l>ecn to bc 

Spertal offer for next 
, nur full name and 
,we will send thls 

pnvllege toeX' satIsfactory pay & express charges. 
and bf'autiful cham & 

free "WIth every watch. at Once as thl� may pnt aPI'ear again. NAT'L MFG, & IMPORTING CO. 
��A Jl"J1rh�r" St" n 420 .. ChluJlo. IU. 

Schwarz Perfection Lava Burner. 
Vlarphousc f'lpvator. portablf', E. Brown . . . .  Waste materials, utilization of, Bell & 

W b 1 � 6 
wat��b���I�t, · �d·j��t�i)i�: ·.,\: \ .. '.T,;l;;,�i(;I; : : :  ��:�tI . � ao¢ an nqul·ry for our 004$ \Vatf'T' cloSf't flushlllg apparatus, R. J. Gat-ling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ()6f05)',):� 
�Vat��r�lo.S.(�t . .  

fl
.
l���i

.
n

.� .��:������' . .  :'�' . .  I.� . ?S� 66R, nnfl ! Water clORl't valvp, n T. Ke!lney . . . . . . . . : .  668,8�7 1 very often and if we only knew your address we could turn over to you inquiries 'Yater cloSt�t ventllatlllg' dt�Vlce, A. Droull- , J 

Wat�:�,r�h�ei ' t;I;'bil;�: (�. ' St���: : : : : : : : : : : : : :  ���:�� by the hundred that come pouring into our office daily. 'Yatf'r whf't�ls, regulating device for impact, 
P R n g p � C T I  V 1= BOAT B UYERS \Yei0;in�a��Cbil;� . . ·li(jl;id .. . C .. .  .i. · H�d����� : ���:��� 

By constructing your vVell drilling· tools, ropE' sockf't for, G. F. 
"mt from It set of my Bell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  668,828 

Rtad tbt H Business and Ptrsonal Want" eolumns. 
"Ooat Building Ma- 'Vhf't�l. Sf'f' \Vtl 1 t'l' "'hE'(>l. t"rial� m�re thaI: one, \Yiw(,l constrnction, C. C. DoIli.ou . . . . . . . . .  66R,flO' There you will find inquiries numbered. 
half the boat factory's ':\;hppls, f'te., fastf'ning for, J. O·1INtra. . . . . . 668,f'.82 

Read them carefully every week, and if 

��c� e���o:;;iZ�f��1��t �:r;(l�lhi��t �a'irh��r!·. :l:. ������ : : : : : : :  ��:�;� you can furnish the goods required) write us at once, GIVING THE NUMBER OF 
500 fer cent. J.Jaunches. � Windmill, Df'mpstf'r & Kline . . . . . . . . . . . . . . .  669.,9,1 2 

T E IN R 
. 

d '11 . .
. .  h h . �"l �nd R�w·b o a t s , :  Windmil1 long stroke !,earing, G. A. Cl1lvN. 668,729 H QUI Y every hme) an we WI put you In commun lcatlOn WIt t e parttes 

asohb����t���
: 1 Window platform, portablE', H M. Craw-

FRED MEDART l ford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ��q.OO� 
• \Vire stretcher, E. J. Berry . . . . . . . . . . . . . . . . 66H,970 

0Mli DeKalb Street. St. LoUis, M,o. (Cont\nued on flIl{je l�9J 

desiring the information. You may get an order or many orders by simply read-

ing our BUSINESS AND PERSONAL WANT COLUMNS every week. 

© 1901 SCIENTIFIC AMERICAN, INC. 



Write 
for free 

o;�Ploo�{ 
S A L A R I E D  

POS ITIONS 
for L E A R N ERS 

It tells how you can 
support yourself while 

learning your chosen pro
fession. 250,000 students and 

graduates in Mechanical, 
Civil, Electrical Engineering; Architecture; Dra\ving ; Designing; Book-keeping, etc. 

International Correspondence Schools. 
Box 942 Scranton, Pa. 

ELECTRICAL E N G I N E E R I N G  
TA UGHT B Y  M A I L .  

Write for our Free Illustrated Book. 
" CAN I BECOME AN ELEC� 

TRICAL ENGINEE R ? "  
,",Ye tt"ach Electrical Engineering, Electl"lc Lighting, 

li:le(:�ric Rallways, Mecllanical Engineering, Steam Engi
tleerlng, :\Iechanical Drawing, at your homp. by mati. 
�:i�ii:be'I!ltIc���)E�(%i � .. :¥�

o
IN

n
�Ti�rcTE, 

Dept. A, 240-242 W. 28d lSt., New York. 

PSYCH RATISM 
The New Discovery of the Age. 

THE VERNON ACADEMY 
will tell you all about it 

F R E'E O F  C H A R C E  
The new discover y of Prof. Albert Vernon, the mar

vel of the Centur y .  A thousandfold more powerful tban HYPNO'.l'ISlU. A knowledge ot the wonderful re
sources of this SClence will unfold to you the secrets of 
success and make clear and plain all that has seemed so 
mysteritJus and that has been attributed to Elupernatural 
agency or by pnotism dUling past ages. You may have 
�:g��

e
::�ai�����;��::

e
t�OO��

a
a1

e �gg: b\ir
h
ri[�t�� day. It is absolutely FREE. Address 

VERNON ACADEMY OF MEN fAL SCIENCES, 
2203 East Ave nue, Rochester, N .  Y. 

The Truslees ol lhe American School 01 CoPrespond. 
encc wiIl llwud 1I limitcd number 01 free Schdllr� 
ships in Mcelmnielll, Ecctrical, Marine, Stationary;, 
lind Locomotive l!DtineeriDt, ineludin& 1I. complete' 
course in Meelumical Drllwinl\. Application blllllKi 
on reques� ::$ - ¥ 
American School o"Correspondcnee, Boston, Mass. (tIIarIwte .... c..a.. .... .. �IU.J Mcatlon thls DIIpct. 

$ 1 ,000 A YEAR FOR LIFE. 
SIX  P ER CENT. GUARANTEED. 

A thorough investigation will convince you that $12.50 
f,tn��i;� ';'�u

e
:l� jg� :�x 

a���� t�c��e �f$\�OOQ1�� 
life. It will convince you that the enterprise is not a 
speculation, but a solid, conservative investment. The 
plantation. 6.000 acres, is being planted to rubber and 
sugar. The Compan y's Financial Strength-'l'he Mexi
can Coffee and Rubber Growers' ASSOCIation manages 
the plantation for 25 years. The mercantile �encies 
say toot it bas a capital of $5.000,!lOO ... assets $4,OOO,DOO, and 
owns steamboats. Each Member unl y One Vote - ImM 
possible to Freeze Out-T)le plan is the perfection of 
%bYf:e�1���ow�

b
l��yPtu1I��

e 
g��s1�:\i�Pe' t�

r
�J1:�d 

and acts as a depository for the purchasers' money. 
Pointers on Profits-Sir Thomas Lipton says : " For sure, 
large and permanent r€turns, nothing equalS a well
managed tropical plantation." Russen Sage sa ys a'-rub
ber plantation is better than a bank. Write for 'litera
ture, mentioningtbis paper. MON'l'EZUMA PLA:-;TA
TION, 11(11 Asbland BlOCk, Cbicago. 

THE �EW BRISTOL COU�T.;U 

ltegiRters an accurate acco unt of work done on print-
��te¥

r
:����afi�

a
�a�\���'. tb�n

hi�tp �;��o&� :ri� 
repeats automatically .  Simple, accurate, durable. Spe
cial coullters to order. � Send for circular. 

C. J. BOOT, Bristol. Conn .. U. S. A .  

REBUILT MACHINERY 
and SUPPLIES at Bargain Prices Larg
est Machiner y Depot on earth. We huy 

buildings and plants ; among 
others we bougbt the World'. 
Fair, the Omaba Exposition, the 
Chicago Post Office, and other 
structures. We rebuild machin
ery of all kinds, and sell with 
�;g�

in
���

r
�;:�es f!�l� 

UP ; Steam PUIDfs from $1') UP, 
etc. We carr y  complete stock 0 Gf'neral ��u-.p
tHeSN sucb as BELTING, SHAFTI"SH, 
Ji\.E"" �J'N l8kl'lf,1.S'H�.li

O
� W ARE ... V ALVEt'j & FITTINGS, PLUlUHING MATERIAL, etc. 

Will E'end frel', our 250-page Catalog No.3:!3 
Constantly buying entire stocks 
at Sberiffs' and Receivers' sales. 

Chicago House wrecking Co .. 
W. 36th & Iron Sts., Chicago, III.  

The Deadly Faucet ! 
From it comes the germ-laden 

water carrying with it all the ele
ments of disease, but if you use 

The Berkefeld Filter 
thewatel" will be thoroughly purified in 

�::f:\
n
���h�\�\

e 
;lt

l
��s

e
���:;l:lo� 

of snlid mtltter. F.asy to clean. Yields a 
BERKEFEt.I'ia�H

f
E�

r
�o.�

t
�
r 
��.f..':.'m�

trr�w York. 

WI'UDPf'r, shipping, H. Baskerville . •  ,: . • • . • •  668,705 
Wl'uVVillg' circulal's, lleWSIJ�llWrS, books, etc., 

lJUlehillt' for, C. L. Crosby . . . . . . . . . . . . . .  6GH,027 
Wrp1lch. St.'P Nut wrellch. Pive \\'1'I'I1('h. 
Zinc amalgam 111utps, lllHIlUfH(·turing, I�yan-

son & Shinll . . . . . . . . . . . . . . . • • . • . . . . . . . .  66D,007 

DESIGNS. 
Badge, etc., 1. Matsumuto . . . . . . . . . . . . . . . .  . 
Bath tub, sitz, F. A. 'yells . . . . . . . . . 34,144, 
Bin cover, J. AIg'ots . . . . . . . . . . . . . . . . . . . . . .  . 
Bucklf', bdt, C. Yehring . . . . . . . . . . . . . . . . . . . 
Caster yoke blank, R P. Kenyon . . . . . . . . . . . 
Chair bottom , S. Kurek . . . . . . . . . . . . . . . . . . .  . 
Chisel , firme-l" , J. Bwau . . . . . . . . . . . . . . . . . . .  . 
Cuttf'l' head, A. E. Edwards . . . . . . . . . . . . . .  . 
I)ish, (;. v·ogt . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Dish, covt'l'pd, G. Vogt . . . . . . . . . . . . . . . . . . . .  . 
Eye Pl'otf'ctOI', O. C. Earl . . . . . . . . . . . . . . . . .  . 
GarIlPt machine ar�h, J. K. Proctor . . . . .  , . .  
lI ingp , II. '1'. Bush . . . . . . . . . . . . . . . . . . . . . . .  . 
Hot ail· furnacp , J. H. Laux et al . . . . . . . . . .  . 
Last, tlarning, B. C. Shiells . . . . . . . . . .  , . . . .  . 
Lock ('ase, L. H. \Valp8 . . . . . . . . . . . . . . . . . . .  . 
Mant{'l, C. B. Atkin . . . . . . . . . . . . . . . . . . . . . .  . 
�Ialltpl, jjrf'plact\ C. B. Atkin . . . . . . . . . . . . .  . 
Necktie band holder, Z. Guzik . . . . . . . . . . . .  . 
Package tie hutton, J. Bennol' . . . . . . . . . . . . . 
Se ed case, Drohen & Hackf'tt . . . . . . . . . . . . . .  . 
Sink, siphon jet slop, S. D. Baker . . . . . . . . . 
Stove or rang£" lid, J. C. Bartlett . . . . . . . . . .  . 
Stove or rangf> lid crosspiE'ce, J. C. Bartlett. 
Watch charm, 'V. S. llickleJ' . . . . . . . . . . . . .  . 
Wheel hanger, ,,'agon, L. A. Erickson . . . . .  . 
Whip stock, \V. 1\1. \Veygant .  . . . . . . . . . . . .  . 
,,'rPIH'h, bic;VclE', E. Mercier . . . . . . . . . . . . . .  . 
"Trench member, v;..T. S. Ward . . . . . . . . . . . . .  . 

TRADE MARKS. 
�\.]p, beer and porter, Frank Jones Brewing 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Apparel, certain named wearing, H. Car-

hurtt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Athletic goods, certain named, "Tright & 

Ditson . . . . . . . . . . . . . . . . . . . . . . . . . .  � . . . .  . 
Boots, Bradley & Metcalf Co . . . . . . . . . . . . . .  . 
Boots, shoes, and leather for same, Rice & 

Hutchins . . . . .. . . . . . . . . . . . . . . . .  ;j5,956, 
Butter and Ch('PRP, C. Smith . . . . . . . . . . . . . .  . 
Cards, playing, United States Playing Card 

Compan�' . . . . . . . . . . . . . . . . . . . .  :{3,!l-t7 to 
Chemical solVents for gums and oils, Com-

monw ealth :\iannfacturing Company . . .  . 
Cigars, G G Taft Co . . . . . . . . . . . . . . . . . . . . .  . 
Clothing and furnishing good8, c('rtain 

named, 'Vhen Clothing Company . . . . . .  . 
Clothing, mpn's and boys', S. W. Peck . . . .  . 
(�offep, T. R. Tinlby . . . . . . . . . . . . . . . . . . . . . .  . 
}1"ilter, C. E. Lpfpbvrp . . . . . . . . . . . . . . . . . . . .  . 
}1"lour, whE'at, Seville Packing Company . . . .  . 

}1"lour, wheat, Wm. Lindeke Roller �rifi;�:� 
Food, stoek, J. E. Robinson . . . . . . . . . . . . . . .  . 
GarmPllts, holdpr for certain named, Royal 

Wardrobp (�o . .  , . . . . . . . . . . . . . . . . . . . . . .  . 
Hair tonic, Young & Garvey . . . . . . . . . . . . . .  . 
Heating apparatus, Richmond Stove Com� 

pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Linen goods, certain nampd, York Stre-et 

Flax Spinning Co . . . . . . . . . . . . . . . . . . . . .  . 
Lubricants, Petro lite Lubricant Co . . . . . . . .  . 
l\:1edical and pharmaeeutical preparations, 

R. Groppler . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Medical compound, certain named, F'ierhellpr 

& Tuekett . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Medipinal mud and minf'ral water, natural, 

Indiana Springs Company . . . . . . . . . . . . . . 
Medirine for chills and fevers, Rams<"y & 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Medipines, certain llamprl, Dr. Richards Dys� 

pE'psia Tablet Association . . . . . . . . . . . . .  . 
MedicinE's for cprtain nampd dispases, l\Iar-

tin H. Smith Co . . . . . . . . . . . . . . . . . . . . . . . 
Needles, Thuringiscbc Nadf'l- & Stahlwaaren 

}1"ubrik Wolff KniPll£"ubE'rg & C o . ,  Actien-
Gf'spllschaft . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Ointmpnt and lotion, U. C. Roumillat . . . . .  . 
PapPI' and cl1ve-Iops, C . . T. Cohen . . . . . . . . . . .  . 
Pens, fountain, E. Todd & Co . . . . . . . 35, 945, 
Verfumery, F'. Stearns & Co . . . . . . . . . . . . . . .  . 
Pianos, Stein way & Sons . . . . . . . . . . . . . . . . .  . 
RemE'dy, certain llampd, K. Williams . . . . . .  . 
Ribhons, silk and silk mixed, H. B. Claflin 

Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Soda and baking powder, baking, Church & 

Dwigbt Co . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Soda, saleratus, and sal soda, baking, 

Cburcb & Dwigbt Co . . . . . . . . . . . . . . . . . .  . 

LABELS . 
" Anti Bacilli," for a medicinal ointment 

or paste, B. F. Bye . . . . . . . . . . . . . . . . . . .  . 
"Blackhawk Brand , "  for canned sugar 

corn, Waterloo Canning Co . . . . . . . . . . . .  . 
"Chuse City Lithia "'-ater, " for mineral 

,Yatf'r. Chase City Mineral Water Co . . .  
"Chasf' City ' Mineral Water Co. ," for min

f'ral wah-r, Chase City ,Mineral Water 
Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8,164, 

"Chinaman's Secret, " for a washing com-
pound, R. M. }1"erguson . . . . . . . . . . . . . . .  . 

"Chloride Calcium "Tater, "  for mineral 
water, Chase City �1inel·al Water C o  . . . .  

" Columbian Brand," for canned sugar corn, 
Waterloo Canning Co . . . . . . . . . . . . . . . . .  . 

"Grill's La Palma Grand," for cigars, 
Scbmidt & Co . . . . . . . . . . . . . . . . . . . . . . . .  . 

" Horace Mann, " for cigars, Schmidt & Co . .  
" Kaw Valley SUg'ar Corn," for canned sugar 

corn, LawrPllCP Canning' Company . . . . .  . 
"I{�w Valley Tomatops, " for canned toma-

tOf'S, Lawrence Canning Company . . . . .  . 
"Lewis' Hair Grow,,"r , "  for a hair prepara-

tion, J. T. Le"\\'is . . . . . . . . . . . . . . . . . . . . .  . 
"Lorraine Export," for bottled beer, P. J. 

SerVirazi . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
"Magnetic Tonic, " for a medicine, "Torlds 

E1cctro·l\iedieal Institute . . . . . . . . . . . . .  . 
"Napoleon Branrl," for' canned sugar corn, 

Waterloo Canning Co . . . . . . . . . . . . . . . . . . 
"Old Guard Bran d , "  for canned sugar corn, 

Wa terloo Canning Co . . . . . . . . . . . . . . . . .  . 
"Olympia Cottons," for cotton piece goods, 

Walk�r Bros. & Co . . . . . . . . . . . . . . . . . . .  . 
"Penn, " for smoking and chewing tobacco, 

Penn TobsP('o C o  . . . . . . . . . . . . . . . . . . . . .  . 
"Pprfpctly PUff'," for whisky, P. McIntyre. 
"Prima Vuelta, "  for cigars, Schmid t & Co . .  
"Restora , "  for mineral water, E. W .  Zoel-

If'r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
"Royal Pearl , "  for a medicinal preparation, 

H. R. Hal� Co . . . . . . . . . . . . . . . . . . . . . . .  . 
"Searchlight Bran d , "  for canned sugar 

corn, Wat€'rloo Canning Co . . . . . . . . . . . .  . 
"Sure Cure, " for a medicine, W. H. Stew· 

art . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
"20th Cpntury Doll, " for dolls, W. C. Scho· 

PTIPmann . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
' 4"Tatf'rloo Brand , "  for canned sugar corn, 

'Yatprloo Canning Co . . . . . . . . . . . . . . . . .  . 
HWinrlow ShillP ," for a glass cleaner, W. N. 

McClure . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

PRINTS. 
44Chasp City," for minpral water, Chase 

3 4,124 
:;4,145 
34,140 
:;4,126 
:;4,140 
:34,152 
:;4,1:19 
:;4,141 
34,130 
34,129 
34,131 
:;4, 1 42 
:�4,l;);j 
34,149 
34,132 
34 134 
:3-4; 100 
:14. 1 3 1  
:\.,127 
:;4,128 
:34,153 
34, 143 
34,148 
:34,147 
:{4,125 
34,138 
34,133 
34,137 
34,136 

35,969 

35,953 

35, 983 
35, 955 

R5, 957 
35, 966 

35, 950 

aG,fI�l 
aG,flt38 
35, 952 
35, 951 
H5,970 
:m,984 

:;9,965 
35. 963 
35.967 

35, 986 

R5,954 
35, 982 

:lli,979 

��5,978 

35, 971 

35,976 

35, 975 

35,974 

:{5,960 
:35, 980 
:�5,944 
35,946 
35, 972 
:�5,985 
35,977 

35,958 

35,962 

35,961 

8,157 

8,178 

8,168 

8,165 

8,155 

8,162 

8,175 

8,171 
8,170 

8,174 

8,173 

8, 158 

8,167 

8,161 

8,179 

8,176 

8,1.54 

8.169 
R,1 6R 
8,172 

8 , 1 66 

8,160 

R, 180 

8,158 

8,1 5B 

8.177 

8,156 

City Mineral Water Co . . . . . . . . . . . . . . . .  307 
" Lucca Olive Oil," for olivE' oil, Zurca & Co. 306 
"The EnSIg n , "  for publications, etc, E. C. 

McClain . . . . . . . . . . . . . . . . . . . . . . . . . . . • . .  305 

A printed copy of thE' spf'cification and drawing of 
any patf'nt in thp fOrf'g'oing list, or any patent in 
print iSSUE'rl since 1863, will be furnish�d from 
this office for 10 cpnts. In ordering piE'ase statn 
the name , and number of the patent df"sirf'd, and 
remit to Munn & C o . ,  361 Broadway, New YOl'k. 

Canadian patents may now be obtain ed  by th{' in
ventors for any of the inventions named in the fore
going list� provided thpy are simplf', !It a cost (of 
$45 each. If {'omplicatf'd the C08L will be a llttle 
(flore. FOl' full instructions a,ddress Mtllll,l & Co. , 
361 Broadway, New York. Other foreign patents 
may also be obtained. 
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I Teach by Mail My ���inal 

Scientific 
Method of with Perfect Success 

P H Y S I OLOC I C A L  E XERCISE 
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e:\ercise can bt' obtained in ten minutes than by any other I n  two hours, 
and it is the only one which does not overtax the heart 

It 1S thf' onl y natural, ea-sy and fl.peed y method for obtaining peTfect 
hea1th. physical development and elasticity of mind and bod y. 

If IYoU will tollow my  instructions for a few weeks, I will promise 
b��li�� ���g;��e�����Y�:c��6�t���\e�t:iif1����:;g;&��

e
o�

f �fs���� 
effort is just as essential to success in life as intelligellt mental etfort. 

Pupils are of both sexes ranging in age from tJfteen to eighty-six, and 
all recommend tbe system. :-;ince no two people are in tbe same phys
ical condition, 1ndividual instructions are given in each case. 

Write at once, mentionimr SCIENTIFIC A ;\'lEHICAJ"\, for full informa
tion and endon�ements from man y of America's leading citizens. 

ALDIS P. SWOBODA, 57 Washington St.,Chicago 

IF YOU SH OOT A R I F LE [ Pistol or s7iotQ1.lht, you'll make aBull's I Eye by sendin� three 2c. stamps for 
tbe Ideal Hand-book "A," 126 pages I 
FREE. The latest Encyclopedia of ' 
Arms, Powders, Shot and Bullets. Men
tion SCIENTIFIC AMERICAN. Address 
CO., NEW HAVEN. CONN .. U. S. A. 6 KAISER MOUSTAC HE e 

.I; PATENTED T H A I N E  .... . 
NeWRR.�id �ener. No competition. .. 

- Agents, $.) a DA Y. Samples 50 cents. -
Bohner Mtle. Co., 42 State St., Cbh'ago, Ill. ----- ----

The Angle Lamp 
U The Lia-ht that Never Fails" 

!s be�'()n� comparison ,with ally otht:cr method of 
IllulJ!IllR.tW!I. It ('OlJi1Jllles the three essential fta
hlres .o1' gootl light-great brilliancy, ease of 
f�:e��

t
\lf�o�:

d
ar

e
�:�:;l��l\��' an� �� isa�

i
�;l1ry ��;= 

pla(,lnggas, e leetnclty and other sYlltems. Unlike 
gasoline or acetylene it i" ab:-.olutel'v safe and lll'\'er 
smokes or smf'lll; under any circums'tances. It CObts 
but ahout eighteell cents per IlIOilth to burn and is 
(lJlI.>rated as easi ly as gas. Thou!'ands are ill use in 
hOlnt's all over the countn' and IS ideal in eve'ry 
resp'·ct. Our catalogue M.M, shows all styles from 
$1.�U up and if'! sent on request. It will pay you 
to send for it and learn more about thiS wonderful 
lamp. 

THE AN GLE LAMP CO., 76 Park Place, New York City. 
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tools 9f new .desIgn. or now on the market, for which 
there 18 a legItimate d.emand at a fair profit. Address 
Lock Box �1. StatIon B, Cleveland, Ohio. 

D I CKERMAN'S 
DURABLE DESKS 

Don't buyuntil1JO'U get our catalogue-
100 pages oj rnn-ney saving values. 

AMERICAN STORE STOOL CO., 3 3 Howard St., New York 

PATENT RIGHTS FOR SALE. 
I have invented, patented and 

own a device to supersede all 
previous collars for machiner y 
shafting on account of its supe
rior safety ,  simplicity andsecuri
ty .  The collar has no set screw 
which often projects and causes 
accidents, no countersunk screw 
to weaken the collar. The 
' Fleming ll Collar is simple in  

construction-made in fOU1� pieces to clasp around the 
shaft and can be put on or taken off' without removIng 
otber parts of the machinery .  It thus saves ten times 
ItS cost in time and labor. It can be manufactm'ed as 
cheaply as an y collar now on the market. 11 is a blend
ing of safety. R1mplicit y and security, and only needs to 
be introduced to become universally used. It cannot 
��ilt: ������·��l�e�ri� �������:fILi�� ��l!�llrr;�i:�
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Apply to W. H. DAVIS, P. O. Box 305. Montreal, Can. 

� H .  P. GAS E N G I N E  CASTI NGS 
Materials and Blue Prints. Write for Catalogue 9. 

PARSELL & WEED, 129-131 W. 31st Street, New York. 
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planer hands. Write stating experience to 
P. O. BOX 1042, Philadelphia, Pa. 

:�c:tte:m�� TYPE WHEELS. MOD ELS LEXPERIMENTAL WDRK. SMALLMtt.tHINERY 
NOVElllES &: ETC. NEW ':0 STENCIL WORKS lOti NASSAU S! N."', 

S H 0 RTH A N D  It�t�z�:-JeI��d �W1�r�r��o����.
rse. 

Potts Shorthand College, Box 33, Williamsport,Pa· 

m.�wmtlQi"U 
PATTERN AND MODEL MA K E R S .  

TO  PATENTEES AND INVENTORS. 
W. & R. Leggott, Limited, General and Builders' Brass_ 
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a l ice for j nterior of buildings, specially door and win� 
dow tittings. W. & R. LEGGO'l"l', J,td. bDens Works, 
Bradford, England. 

ANY BICYCLF. RIDER may and ALL RE· 
Why Make Rubber Stamns ? PftW!��e�':,s,!���p'r,,!�g���o\�i�fif������e 
Not J1 • frameR with odd-sizea brackets ; If you want a bi�her 

H H ' . gear ; Write us and find out all about the A. & J, Ban-Our New York Rubber Stamp Vu.lcan,lZe�s r�ceIv�d ger. We send the complete set all ready to go into y our th� onl y m.edal awarded any VulcanIzer, World s FaIr, : frame. No bother bra�inKor re-enameling. We can1it ChIcagO. SImple process. Large,profits. Ci�culars iree. ' any frame. T HE AVER ¥ & JENNESS CO • •  
Barton Mfg. Co., Dept. A, 338 B way, New York, U.S.A. I 30 W. Wa8bington St., Cbicago, Ill. 

TH E W I LLIAMS 

Pneumatic Pulley 
DOUble tne grip of an ordinar y pulley .  

M .  F .  W I LLIAMS & SONS, 
ST. LOUIS, MO., U. S. A. 

50 YEA RS' 
EXPER IENCE 

Anyone sending a sketch and description may 
quickly ascertain our opinion free whether an 
invention IS probabl y patentable. Communica
tions strIctl y confidentIal. Handbook on Patents 
se
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special notice. without charge, in the 

Sti¢ntifit Jlm¢ritan. 
A handsomely illustrated weekly. J�argest cir-
����t:
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MUNN & CO.3S I  Broadway, N ew York 
Brancb Office. 625 F St.. Washington. D. C. 

MORAN flEXIBLE JOINT 
tor Steam, Air 0 r Liquids. 

Made in all sizes to stand any  desired 
pressure. 

Moran Flexible Steam Joint Co., Inc'd, 
149 Eaat 3d  at.. LoUISVILLE. &1'. 

a ay ure and wewill ,howyo S 3 D S Send us you, add'·'1 
how to make $3 a da 
absoluHly sure j We 

. furnish th? wo:rk and teach you free, ,.ou work in 
�e locality where you hve. Stnd us your address a.nd we will expla.in the husiness fully, rememberwe guarantee It. clear profit of $3 for everyd flY's work.a.bsolutelysure. Write as once. ROY.lL MA..NUli· ... CTURlNG CO., Box354, Detrolt.llieh. 

I
i S M O K E RS 
'¥by fumble in trYIng to make a short , puff 1 'l'bis Patent Nickel Plated Cig
arette ..Mdkpl* with safety hook and , pouch attaJllment saves time and to ... 

: bacco ano makes a perfect cigarette. , Sent postpairi to a'l1.Y addTes .. � 0. 1'1 'receipt oj 200. .. . B. POPENHAGEN, 225 
Dearborn St .• Room 412, CblCago, Ill. 

INSTRUMENTS. Indorsed by 
the great Jules Levy as the best in 
tbe world. Bi,. Catalog, 400 illu
strations, FREE. Positively the 
�owest prices on Band Instruments, 
Uniforms and Supplies of an kinds. 
Also contains Music and Instruc
tions for New Bands. Lyon & Healy, Dlanu..fadurers, 38 Adams st •• Chicago. 

(Lyon & Healy are the largest mu
sic house in the world-Ediwr.\ 

IGENTS�WANTED 
in each town to ride and exhibi1i 1901 Bicycle. BEST BAKES 

I Models, $10 to $18 
'99 &: '00 Modets, high grade, S710S12. 
SOOSecond·hand Wheel. 
aJl makes and models, good as new, 
.8 to .S. Great Factory Clearing 
Bale at half factor y cost. We ship 
anywhere on approval and ten daja 
trial without a centin advance. 
EARll A BICYOLEdistribufi. 

ing Catalogues for us. We have a 
wonderful proposition to Agentsfor 190L Write at once for our Bargain List and Special Offer. Address Dept. 62 L. MEAD CYOU 00., Ch,.,... 

© 1901 SCIENTIFIC AMERICAN, INC. 
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