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(5305) T. K. writes: I observe very fre­

quent reference In the SOIENTIFIO UBBIOAN to the 
Fuller battery. I have tried, without success, to get in· 
formation about this battery or to ohtain the cells or 
parts of them here, as it seems to be quite unknown. I 
should therefore feel greatly obliged for a working de­
scription such as would enable an average amateur to 
construct the battery. I wish it for use with a bedroom 
glow lamp of about 6 volts. I use at present 3 cells 
plunge chromic acid battery, but the lowering and rais­
ing oC the plates Is troublesome, as the battery is ouly 
used occasionally for a minute or two at a time. How 
long does the zinc generally last 1 Is It free from local 
action when the cironit is open' Is chromic acid, bichro­
matel of potash, or chromate of. soda best for such 
batteries 1 A. We advise you to use the plunge battery, 
as the Fuller will not stand an open circuit. It is de­
scribed In our SUPPLBlIlENT. No. 159. The zinc would 
last a long time, except that the solutions would mi xand 
local action would occur. Chromic acid or sodium 
chromate are preferred to the potassinm salt. 

(5306) W. W. P. writes: I have a 
double sulphate of uickel bath (about 20 gallons) which 
worked with perfection until lately. It now turns dark, 
and It seems to turn only in spots. I think the bath is 
strong enough, as It weighs 8).2. The nickel scales where 
the black streaks occur. Please give me some receipt for 
taking foreign matter out of the solution. Could I over­
come the difficulty by evaporating all the water and make 
a new bath with the nickel 1 A. By adding with con­
stant stirring a saturated solution of ammonium .ulphate 
to your bath, you can precipitate the double nickel-am­
monium salt, leaving the supernatant liquid colorless. 
From the precipitate make up a new bath. (Unwin.) 

(5307) F. P. writes: I would like to 
make some bottled soda water and I think I can do it by 
1Illing the bottle with water, putting In the proper amount 
of sodium bicarbonate, and lastly some citric acid in 
In crystals and corking It qnlckly before the acid can 
dissolve enough to act on the soda. What proportion of 
water, soda, and acid Is best to use 1 Is there any way 
or material tJlat would be better or cbeaper that I could 
use wlthont some specJal apparatus or tools 1 A. You 
require for three parts of citric acid, about four parts of 
sodium bicarbonate. For a pint bottle use two drachms 
citric acid and two and one-half drachms sodium bicar­
bonate. Yon may use the same quantity of tartaric acid 
lustead of citric. There Is no better way of doing with­
out specJal apparatus. 

(5308) "Beta" says: How many quart 
size Funer cells would be � to operate an induc­
tion coil giving 31! inch sJ.!Itks, and about how many 
hours would they give a stream of sparks continuously 
on one charge of cells' An average estimate only re­
quired. A. Fonr to six cells should answer. They 
would run It many days before exhaustion, but owing to 
the mixing of the solutions, it would gradually become 
polarized. 

(5309) C. C. W. writes: Many remedies 
have � ollemd.in your ooiUIDDB from time to time for 
the leiier or cure of poisoning by oak or t.r. and aU pro­
babl7havemerlt. Ihave found however that a solution 
of boracic acid, applied frequently, as soon as the symp­
toms make their appearance, will do wonders, In nearly 
every case completely breaking up the threatened Inftam­
mation. U .the trouble has made much progress, the 
effect of the solution Is still very much better than,any 
other preparation that I have ever seen used, 'rapldly 
rednclng the pain and inftammation. It seems to be· 
fairly entitled to the name of specl1lc. A saturated solution 
of the acid In hot water should be made, and that diluted 
with from one-third to one-half volume of water for 
use. 

(5310) M. A. T. says: 1. Near our city 
Is a gas (natural) pipe line thirteen miles In length. The 
drst three miles are laid with six Inch pipe, the remain· 
Ing ten miles with eight Inch pipe. The pressure at 
wells I. 100 lb. ut entrauce to city It Is about 25 lb. The 
line Is laid over a hilly country. Do you think It posSi. 
ble to use an air compreB80r that will give a uniform 
pressure of 75 lb. at the city 1 If possible. how large 
a one and how much power will It take to drive it with , 
A. The laying of a new line of.elght Inch pipe, or even 
ten inch pipe, will be the most economical way of In· 
creasing the pressure at the end of the liue. We cannot 
assign a deftulte size or cost of a compressor plant with­
out knowing the present ftow and proposed Increase 
from pumping, which will require a compressor and 
boiler plaut large enough to handle the total output of 
the gas well, and althongh the dift'erential pressure head 
would not be very great, say 50 pounds per square Inch, 
the volume would requlre the operation of a very large 
compressor-poeBibly from $6,000 to $8,000 would cover 
the cost of the plant, and require from 150 to 200 horse 
power. 

(5311) X. Y. Z., Melbourne, asks: Is it 
practic;atle to drive a smaJJ boat-large enough to carry 
two perBOllS-MY ten or twelve feet long by about two 
feet beam, a speed of ftve or six miles per hour by hand 
power screw 1 According to my calculation, a ten inch 
screw, with pretty open pitch and 200 revolutions per 
minute. would do. Am I near It 1 Otherwise which 
would be the handiest and best power for a small boat 
Uke that 1 Could It be driven by an electric battery' If 
eo, what about cost of such battery' Boat to be used on 
narrow and crowded river and occasionally on open bay 
-Hoboons Bay-In ftne weather. A. Although two 
m n am power nough for a speed as stated In so small a 
boat, there are mechanical difficulties ill Its application 
that wlll'modify Ita possibilities. A ten inch screw at 
200 revolutions with a pitch of thirty Inches, of which 
there can be realized not more than two feet of speed per 
revolution_ little less than ftve miles per hour, or with 
250 revolutions per minute, will give a speed of nearly 
six miles. The neoeesary gear fortransnrltting the power 
from the hands to the screw will somewhat diminish 
the result In speed. The boat Is too small for successful 
application of electric or other power. 

I ,itutifit �1Utri'JII. 
within a reasonable distance, the pond can be made tight 
with a clay and sand puddie, which, If two parts clay to 
one part of the sand from the excavation Is ll8ed, should 
be fairly tight If made six Inches thick all over the bot­
tom and sides, well compacted by�, then cover­
ing with six incbes of the ftne top loam. If required for 
gathering Ice, it should have a top dressing of coarse 
sand or gravel to prevent the water from becoming 
muddy by wind agitation. If no clay can be had. hydrau. 
lic cement should be used in the place of the clay. and 
which may be mixed with the sand dry by mking Into 
the bottom and sides and wetting by sprinkling, then a 
top dressing of loam and gravel as before. 

(5313) T. H. writes: Can you give the 
point of lowest elevation on the dividing ridge between 
Lake Erie and Ohio valley-from Chautanqua Laketo To­
ledo 1 If you have not the data at hand, perhaps some of 
your readers have. Where shall I hunt to ftnd the dif­
ference In the levels of Lake Ontario and Hudson Bay 1 
There is water running out 01 Chautauqua Lake at all 
seasons, more, apparently, in a dry season than enters on 
the surface. Where Is this water supposed to come 
from 1 A. The lowest polnton the Ohio divide Is proba­
bly along the line of the Wabash Canal. The Secnotary 
of State, at Columbus, can refer you to authorities on 
the elevation. Lake Ontario Is 234 feet above the level 
of the sea. Hudson Bay Is supposed to be at sea level. 
There Is no reliable survey across the highlands of Can· 
ada between Lake Ontario and;IIudson Bay. Chautau· 
qua Lake lies In a watershed of gravelly soiJ, through 
which the water percolates to the lake In springs beneath 
its surface. 

(5314) P. R. L. writes: It is stated in 
" Experimental Science" that an Induction coil may be 
used In charging a Leyden jar. I do not understand 
how a condenser �y be charged by an alternating 
current� Please explain the process and principle. 
A. To charge a Leyden jar or battery, by means of 
an Indnction coil, connect the outer coating of the jar 
with one pole of the coil and the inner coating with the 
other pole, making the connection throngh a pair of 
pointed discharge rods having their points separated to 
such a distance as will permit only the direct current­
that of opening-to pass. ThIs current, which Is of 
higher potential, is alone used for charging. 

(5315) 0. S. asks: 1. Will you give me 
directions how to mend rubber, so that It will hold warm 
water 1 A. The only way to mend rubber so that It will 
withstand hot water Is to apply a patch consisting of a 
layer of vulca.rilzed rubber, then vulcanizing the whole. 
2. Which Is the best for fteld magnets of motor 767, cast 
iron or malleable iron, the armature being soft annealed 
malleable Iron 1 A. Use soft gray cast Iron. S. How 
many layers wire would you wind on the nelds, and how 
close shollid the armature run to the ftelds 1 � Wind 
magnet wire on the fteld magnet until the depth of the 
winding Is equal to the depth of the winding on the 
magnet core. l'he armature should always remain as 
near the fteld magnets. as possible, ,,1thout touching. 

(5316) J. S. E'; asks: Has the 'United 
States passed a law and llxed'8 � for.iilutllattii1 
foreign coins 1 A. There Is no law against the use or 
abuse of foreign coins In the United States. 

(5317) J. B. R. asks: Is there always a 
dranght up a tall chimney, and does this dranght vary at 
times very much 1 If there are times when no dranght 
at all is felt, please give conditions. If there Is always a 
draught up a chimney, as some authorities say (even 
thongh ftre Is not present), why Is this not perpetual 
motion, and, If the chimney Is largeenough and sutlicient 
chimneys were built together, could' not power be pr0-
duced' A. The dradght of cold chimneys up Or down 
depends entirely upon a small dift'erence of temperature 
between the outBide and inside, or the effect of the wind 
blowing across the toP. which generally produces an up­
dranght. Its power Is very feeble, and cannot be consid­
ered perpetual motion, because It Is due to natural 
cause.s. 

(5318) J. W. S. writes: Do you think 
there Is anything In' the very common notion among 
practical mechanics that pumps raising water to a con· 
siderable height must be down close to the water to do 
their best work' I have changed a deep well pump from 
near the water to 26 feet up from the water without any 
apparent loss, and it.ooms to me that If the pistonls sutli­
elently tight to raise the water up to the reservoir from 
the piston, that the water must follow np to the limit 
of atmospheric pressure for elevation, at which the 
pump Is placed; however, the contrary opinlon is wide· 
spread, and I would be much obliged for your judgment 
In the matter. A. The general opinion' In regard to 
the posltlon of pumps abovethe water surface for best 
work Is founded upon long experience with all kinds of 
pumps, good, bad and Indift'erent. A perfect pump will 
work well up to 30 feet, with the only drawback of liber­
ating air constantly from the water. With 1he least air 
leak below the pump valves, the efficiency Is lessened, 
although not perceptible to the eye. The best principle 
Is the best practice In setting a pump chamber, viz., 
close to the water. 
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(5312) J. T. D. asks: How can we make 
a pond hold water where the banks and bottom are al· 
most ciear sand where we wish to make the pond 1 The 
eoll is about eighteen Inches deep, then comes sand, and 
to get the depth we want will have to go nearly two feet 
In sand. A. If clay can be had in the neighborhood or 

(5319) T. D. D. writes: I have been a 
steady subscriber for your valuable paper for over 45 
years, and wish you would make careful answer to the 
following questions: What would. In your best judg. 
ment, be the per cent. of saving to the track and road­
bed and rolling �tock of any throngh line of raIJroad If 
an endiess rail could be used 1 If 90 foot ralls were 
used, allowing the weight of three cars at once, or an en· 
gine and two cars,. would not the ralls be le,ss liable to 
creep when there was 1}o open space or joint, thus avoid· 
ing the pounding of the wheels at the ends of the ralls 1 
A. Continuous rails would be a most valUable considera­
tion in railway economy and the comfort of the travel· 
Ing public, but there Is a physical har to a continuous 
rail; the expansion and contraction of such a rail by 
changes of temperature would destroy the track. To 
make any computation of the saving of such rail In the 
face of Its Imposslblllty, would be futile. AllOfoot rallls 
a more reasonable condition, but will not avoid variation 
In length by changes in temperature, and conseqnent 
creeping. It would, no doubt, save two-thirds of the 
damage due to pounding and battermentof the rail ends. 
On the other Ju¥ld, the dltliculties of transportation of 
90 toot rall8 � �ons bar to UleJrnse. 
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Extractor. See Butter extractor. Faucet. F. M. Mott . . ......................•.......... li03,686 Feed eutter, J. Butler........... ..... . . .. . . .. .•...... .'116 
Fence. J. B. Whitacre ............................... . 

Jm� ��:!I. Jio.s. L.��CS����·. '.'::::.':.'::.'::::::::::::: 
W.f!?I��Sl!ft�r��a3ieid::::::: :::::::::::::::::: 
Filter. water. W. R. Hank •.......................•.. 
FI.h hook. D. Lehmann .............. . .............. . 

�gg�I��.0�gg�\�fe���8:ia�.:.?!���::::::::::·. 
Flue stopper. J!l. H. Adams ....................... '" Flue tblmble, J. H. Watt ........................... . 
Form. clothes, R. H. Wade . ......................... . 

�':��t��:�n�gider; 'j: 1.i.' ficliiesing;,r:.:.:: Fruit driers:. H. arson . . . . . . . . . ...•..•............ 

��::'door� �'w.I'le���: . . . . . ...... . ...... ,. @l!,8'7li 
���: ::�\".1I;I:�a..:e.

J. & C. J. Buck ...... 503.926 
Game apparatus. F. R. HOlI:eboom ................ . 1i03.71III 
S:�J ��.:'r

it:bt
E�:: ooiiibiniid;· i:A: 008,84l 

O'Neill .......... ................................. 1iOO,912 

Ga. bomer for heating stoves or grates, P. L 
Mlller ............................................... IiOO,'IOO 

Ga.�� ::�t��lh��r.��'l�P&�=. ��.�. ����':.503.sr: 
Gases, method ot and· appar .. tus for propeUing , 

pro ucer. W. H. Forbe •.................•........ ID3,842 
Gate. Sse Swinging lI:ate. 
Generator. See ElectriC l.enerator. 
gt='j,��I,<'���:: .. X�li�· .. �������:.:::::::: 
Globe •• making lens. C J. Bockiu •.................• 
Governor •• team engine. E. Uonrady .............. . 
Grain blniter. Grabam & Birkett ................... . 

S�:l� :��D� 8n�o;,��ing macbiiie;:t:ii:'Wli: 
liamson ............................................ 503.889 Grate bar. Interlocking and Intercbangeable rock .. 

Hain":: l:ii:::lr:::. ::::::::::::: ::::::: ::::,'::::::.:'. �:�A:l 
H .. mmer. b1acksmitb's, C. Welgant, ...... ......... 503.630 
Handle tOi"sheet metal veB8eIS ... H. S. Raymond:. li03,682 
Handle. to ve_i .. .. ttacb lng. Jll. M. Peaco� _ 

1i03.6'l3, 1i03..,.1 
Harnes •• C. L. Pas.more. ............................ 1iOO,726 
Harne •• loop. C. W. Jame •.......................... 503;800 
=�:.���I::�:h.�.?�.��:.�:.:-:��.��::::::::: a� 
1�.:ie�lttn�.;rl]�':'�

e
&,
. Great.;;%::::.:·.�.7:z!!: a� Barve.ter.com, E. Warder ........... ..............• IiOO,"l5'1 Hat tastener, J. Parsons ....................•.......• li03,"I71 Hat support. R. Macomb ..........................•.• 1iOO,'IW 

�=t��f�;;."a.ftil�e.PL���L"ticti:::::::::::::::: �&\l 
High or low water glarm. W. A. Kitts •......•...... ooa,OOII 
Il��:o���-Ji�tog�ii: ................. ............. � ooa,oo. 
���:.��':.'"nd\;���:H .. ii.man:::::::·.:::::::::::: �.:sl 
Ig�::t::.a�Wc�r��I��nfm�:.�����'::::::::: a=: 
IndIcator. See Ca.h indicator. Inkstand. H. 8. He le-tlhaw .......................... H 
I�:�l:�: :!:l'�;, t.'l1c�..R;l�����::::::::::::. �749 
i��ar�����;��rl��'!r�

n
lu�';.::��� �.�.�� .. 1iOO,'1l5 

f��leM�e«e�e�e�fl�':kiiii:············�····;···· 503,If!lI 

f�!�:��:e�bA�'i:.LD�r8ri .����I.�:::: :�:��.� llm Lactyl-parapbenetldld and making I t. F. Ger .... 
mont . . . . .. . . . . . . . . . . . . . . . . . . . . . .. . . . .  · .....•........ 1i03.743 

�� ��'i,'"ey�·E�J'���iid::::::::::::::::::::::: �� 
Lamp, electric arc, W. W. MHlard . . . . . . .........•.. 503.1119 
l::::�: l�=�:::�t :l���: �lt:�N�!�����'" ooa,6IiO 1iOO,669 to li03,671, 500,7'10 
Lantern. A. Zimmermann. . . . . ....... .. ............. li03,'I8Il 
LaPiling machine, Ainsworth & Haydock .......... 500.630 
t:t�"lofb��t'�r sto!s. �':c'bfg� 'tor iiWiiiiriCiiir; 503,6'/2 
La��;.�t�c=�naiioii:A:·Anii.t;.;,ng·.::·.::: .11 Letter, .Ign. C. Scbwartz, .................. ....... . 

tlh��vk':i, 1[:l�l!i�;,�' Beal. ...................• 

Lil<bt. See Electric.earch Iil/:ht. . 
�����:�:.w:.�'. �.�:::::::::::::::::: �= Lqck, W. J. Neldl. ..................................... 503,700 
Lock and latcb. A. Burbee ...•....................•.. 503,619 
�::: :�ru:,':�lr�i!d:-J]��i."HBnibiin·:.:::: �r:t 
�:::s�e�:u�' ��t�sm'for' iilniUi&r; :r: ti;; 500;lI06 
. LaekI •••• , •••••.••••••••••.••. ' .•••••••..•.•.•.•••••• fiOO.lf3 
Lubrleator. See Pullel' lubricator. Lubricator. Eo D. BaDlra . ........ .............. ....... 1i03.!l'.I5 
lI::�=::��C�?iI<;re����:::::::.::: �m MeasurIng apparatus for alternate currents, elec-

tric, S. Evershed ..............................•.. f!QMI!I! 
Measm'lng vessel, W. H. Basttn ...... ..............• 6OIIP11 
Mecbanlcal motor. arus & Hardie ................. aaI,IiII8 
Meter. Bee Electric meter. GHin meter. ' 

Sct'f!,erwfdmlfI�""""""" "'" ............ 008,8II8 
maeIllne, r." LeobDW .... ' ................ 1iOI,IIn 



MOistener. envelope and stamp. W. E. Ray .....•.. 1i03,618 
Mop and window cleaner. combined, C. Wlebush. 1i03,88I! 
Mop wringer. W.Graham ............................ 1i03,663 
Motor. See Mechanical motor. 
�g�g�: �: rc �:�:::::::::::::::::::::::::::::::::::: �� 
Motor. W. H .  Starr ................................... bOO,623 
Mower, lawn, H. Deck ............••••.............••. 503.904: 
Mower. lawn. S. P. Graham .......................... 1i03,7lr.I 
Nail separating and feeding device. Benjamin & 

Simmons ................................•... .....• 503,895 
Nut lock. B. F. Shafer. Sr. . . . . . . . . . . . . . . . . . . . . .. . . . .. 500.808 
Oil iiP': ��

k
3;,�

a
�r J.

n
&.

p
:U'�o��!��.���.����: 500.769 

Ore concentrator, C. E. Seymour ................ , " .• 

8�:!n!
r
;lt

t
�:-fI�'j�::����: .�:.�: .����.��'. ':,':.',',',', '�'.:: 

Organ. reed. E. W. Ham. ............................ 850 
8;:� ����h�k.l'�;.s;. ��s�;,t�r:::.�itoii::::::::.: �r� 
Packing. metallic rod. C. Longstreth ............... 500.723 
Packing. piston. l. A. Kilmer ................ 1i03,a59. 500.800 
Pantograph. J. G. Braastad .......................... 500.934 
Pa

PIll� �:.:'.:'ie������ .��.�.� .���.
t
.�.:��. ����

I
.�.: 500,810 I 

Paper box machine. L F. Fales ..................... 500,907 
Paper piling de vice, T. A. Briggs................... 500,576 
Paper scoring or cutting machine. J. T. Robinson 500.751 
Pen, 1. Bergmann ..........••...•....••••...•...•.•.•• 503.89<J 
Pen, fountain, M. M. Fenner ........................ 503,763 
Pencil sharpening and erasing implement, com-

bined. O. Holben ..............••••....•.........•• 500.794 
Phonograph. J. W. Mackintosh ..................... 500,610 
Plano. Kimball & Gramer ............................ 500.861 
Piano music desk, J. Yuel ........................... 503.822 
Plano practice pedal. G. B. Shearer ................ 500,800 
�rlf��:u:a��f:.:'i�i l.:'itfnO;i:e �W.!'::'lw.ifi; 1i03,7

56 
W. Gadd ................................ .......... 500.658 

Pipes, device for preventing water from freezing 
In. C. H. Keeney .................................. 500.932 

Planter. potato. E. F. Chubbuck .................... 500.695 
Plan"ter. potato. J. Horscroft ........................ 500.854 
R. ':�::1�����·1\�':!1�; ���'.�: .�.���.�'. 

J
.� 
.
. : �� 

Poles, neck yoke connection for vehicle, C. E. 
Frizzell ............................................. 1i03,66 7 

Post base. R. E. Poindexter ......................... 5OO.� 
Pot for molten metal. C. Bush ...................... 500,783 
Power. See Horse power. 
Press. See Printing press. 
Printing machine, card. J. B. Dennis ............... 500.833 
Printing press. E. A. Blake .......................... 503.713 
Pull". reed, C. Bush .................................... 500.827 
Pulley lubricator, loose. H. J. Chamberlain ........ 500.902 
P
UIEa����&a:I��.����.� .. ��� .. ����.������

i
.��: ,�: �738 

�:::K�;3rr:-ciiTc �r�·l.
a
ft� weailierlieaci: ..... :· .

. 
:.:·.: ��ig 

Pn'¥em"�\'ri:. �
e
.
ch

.�����: .. 
s
.
t
.��:. �' .. �: .. � .. �:.� 1i03,883 

::8�!�
r
C?ali.

a
8.���·le::::.·: .

. :: .. :::: .... : : .......... ::: �m 
Railway trolley switch. electric. J. H. Allison ..... 1i03,570 
Railways. contact for conduit electric, A. 
Ra::°w.

e
�traii::::::::::::::::::::::::::::::::::::::: �:D2 

Refrigerator car. J. p
w

er . .. ........................ li03,7'l2 
:��l'.:t���

t
l�:e�l,!'.bEregl:t:�: 

J
�e.;,is;u:e 'register: ' 500
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Roller. See Field roller. 
Rolling machine. B. F. & F. T. Peacock ............ 500.61 6 
Rolling mill billet conveyer. S. S. Babbitt ........ .. 
Roiling mill plant. L. Cook ....................... .. 
Rootlng. metallic. J. W. Fallon .................... .. 
Rope driving machinery. W. H. Robinson ........ . 
=� tn"f��':: r8t.�i�J."E:Mccarilii ,t·i.e::::: 
Sash balance. N. Hamlet ............................ . 
�::·t

s
�g::,

m
J'�;;,�

r
p�

r
����gk�: .�:. ����:: ::::: ::::::: 726 

f:!awing machine. band
h
E. C. Me ... hon .............. 1i03,768 

��:n':"��:�l:.';-':�.!:e!�
g
Win�o:�:;::'n:·· 

...... 
503;98

1 
Screwdriver. G. W. Agin ............................. 500,569 
=k lj .. t. =�t�·.::·.:·:.:·.:·:::.:·:::.: : '.:'.:'.:'. :'::.:'.::: �� 
Sheet metal vessels. ear for. H. S. Raymon�.680. 1i03,681 
Shoe. O. P & G. O. Elterlch .......................... 1i03,5118 
Shoe. J. W. Packard (rl ..................... .. .... .. 11,362 
Shoe stretcher. J. F. Fullum ........................ 5OO.7f2 
Shntter worker. T. N. Lnpton ................ ...... 1i03,866 SllfDal device, e lectric. C. Schwennlcke ............ 1i03,7oo 
Signal tudlcattug mechanism. block. J. H. 

Frlschen ........................................... 500.718 
Silver cleantug and polishllljl[ compound. G. R. 

Meitzler ............ ;: ••....••••••••••••.....••. •.• 

t��'ii.�·o�: ��1.��aiii8:::::::::::::::::::::: ::: :::: 
Slicing machine. frnlt. A. J. & W. H. Curtis . .... . 
Spectacles, S. Orth. ... . . .... .................. ... ... . 
Spinning spindle bolster, J. H. Northrop ........ .. 
���i��

w
�:!

n�.:gr';;'�i�ert . Gendron ............... 503. 
Stamp canceling machfne�. V. B. Ethridge ...... 500,836 
Stamps to letters. machine for affixing postage. 

A. S. Kibby ........................................ 500.933 
m��.r��I::,':,

b
��y� ���."'b"o\1 
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. �.�'::.� .. �'. �.

s
.
s
:: �� 

Steam b Oiler, J. E. Gresty ............................ 500.700 
�t��� :;'::'':�tg�

u
�ii'�i�e,::I:��Me 

L
M,!'¥ii':�yiiii� 503,81

6 
ders and crossheads of. A. Ball .................. 500,691 

��g���fi>e�tr�I,'�:�.P8:'�. Calderwood .... ..... 500.700 
���:f8:.�P����. 

f
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r
F�i,,�����·::::::::::::::.: 
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Btumng box for meter
�

. Thomson ................ 500.884 
�::���

g
tf::"E

I
:cift; ligh�

t
:Wiicli:· 'ii8iiway'iroi: 

500.88
7 

,re1�fi�:
I
��i:,���

e
a��ll':Cefor. w. H. King-

man ............................................... .. 
Telegraphy. S. D. Field . . .......... . .. ..•............ 
Tempering. composition of matter for, J. E. Mills 
'l'baumatrope, J. B. Cox ............................ .. 
�tm ��g:::::: l f.Te��y·. ':::::::.' .. ::::::::::::::: : 
Thill support. G. G. F. Boswell ..................... . 
Thrashing machine band cutter and feeder. F. H. 

Shafer ............................................ .. 
Tie plate. brace. E. Samuel . ....................... .. 
Tillinll machine. Dages'& Wagner ................. . 
Tire. detachable. A. C. Gillette .................... .. 
Tire, pneumattc, T. D. Glen et al .................. .. 
Tire. pneumatic. W. W . Greenwood ............... . TIr<!. pneumatic. F. R Mason ...................... . 
Tire, wheel, C. F. Lavender ......................... . 
�:,r::;:g���

n
y.�:�;t;n�:.�:.�������::::::::: 

Toe, box. J. \V.Packard ............................ .. 
Tongue switch, E. Samuel. ......................... . 

. Tooth mould, artifiCial, R. Brewster .......•......•. 
Treadle cushlon

:il' H. Whitney ................... . 
��

�
t
��o 

. -go:I
��

k ........ ................ . 
Trousers �uar!h �. T. �obertson ................... 1i03,683 
Truck. card. l'V. Cooper ............................. 1i03,831 
Tub. Bee l'Vashtub. 
=�\'fe����

r
Gtii���.�

e
�::::::::::::::::::::::::.: �� 

TWisting and doubling machine. yarn. Draper & 
Rhoades . . . . . . . . .. . . . .. . .. . . . . . . . . . . . . ... . . . . .. .... 500.905 

Typewrltlnll machine. A. T. Brown ................. 500.735 
Typewriting machine ribbon mechanism. A. T. 
Val�:.

o
�.

n
p: ·Fold·.·.·.·.·.·.·.·.··.·.·.·.· .. :: ..... : .... ': .' .. : ..... : ':::::.:: �� 

V
:r;

etable cutt
w. 

J. F. Heinlein .................... 1i03,5IJ!.I 
;:h:�l: �!::::bitil�g �:t:":ii: c: Swaii:::::::::::::: �:: 
Vehicle S

�
ring. G. T. Chapman ...................... 1i03,'i"61 

;:�glE: :.:'.r
e
iriil,;i,I'';!t�ilfu�'i:ia;'iiin;,;·:-r: soh(i; 1i03,919 

lIeld . .................••............... .••••....•••• 500.686 
Violin rest. F. H. Isaacs . ......... ..... ....... ... ..... 1i03,603 
Waist. skeleton. L. G. Stitt .......................... 1i03,91 6 
Washer. See Tumbler washer. 
Washing machme. H. De Weerdt ................... 500,7'/9 
Washtub. F. Rasner .................................. !iOO,913 
Watchcase die. A. W. Hofmann .................... 500;600 
Watchcase pendant. O. W. Buerger ................ 500.714 
�g�er.

t
���

'MthJ 
w���f.

man ....................... 500.661 
Windmill, C. W. Clarke .............................. !iOO,662 
Windmill. WllllalWl & Athey ........................ 1i03,635 
�l���u��:�w.·j: �s..::::::::::::.:::::::::::: �hsg 
Wire stretcher, R. C. Anderson ..................... 1i03,892 
Wire stretcher.J. D. McKee ........................ 503,613 
Wrapper. bank bill. G. A. Suttoo. ................... 1i03,7'17 
Wrench, S. W. Putnam .............................. 1i03,6'I'l 
Wringer. See Mop wrlnller. 
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PATENT PETROLEUM MOTORS. NO 
BENZINE 

ORIHNARY RATES. 
Specially adapted to run all kinds of machinery used In 

�\!��i
r
�.ibi�.p�

, 
:�nJ�

ct
�� I��lr

lan
�v��"i� inlldtle I'Rlle. ench in�el'riflll .... 7.i cents a line 

Ilncl, J'Jure. tHlch ilililiel'riou ........ S1.00 a line 
motors already in use. Received awards at all Expositions. 

Motors of from J.ii to 30 h. p. ready for delivery. 
p,- 'For smne classes oj .dctvert'i3el1unts, Special and 

Higher rates are 1·eq11.:i·,-ed.. 
p,- Our Motors are exhibited at Columbian Exposition. 

Chicago. Col. M. 18 In Mach'y Han of the German Dept. � Send for IUustrated (Jata!o{/wl and Price LUlt. Free. 
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and is set in agate type. "E�ravings may head adver­
tisements at the same rate per agate line. bv measure­
'llent, as the letter press. Advertisement¥s must be 
received at PublicatIOn Office as early 88 Thnrsday 
mominfl to appear in the f ollowi ng week's i88ue. 

J. M. GROB & CO., Mlrs. LeIP8iR'M'lr�t��ch, 

First and largest Oil Engine Manufactory In Europe. 

���'-���-�_-�----::::::-=-=-��_-_-�====-�.-__ --���_ -c-�--c= 

Mfg. 
------�-� ----�--------

IM.PROVED LATHES MODERN 
ENG INE DESIG NS 

Also Foot Lathes, Tools and Supplies. Catalogue Free 

Sebastian Lathe Co. l��ll�:N��H:tc:.m�t 
LIGHTNING WELL -SINKING I.CHIIERY l .. ur.crUlUS. 

Hyrdaulic, Jetting, Revolving, ArtealaD, 
�i�o��lf::����.

g �:;':ln:!�d'l:,or,�� enrravings, Earth's Strata, DetertJll. 
nation quality watet;mailed,25e. The AmerlMh Well WorD, 

.Aurora, Ill. 

I 
11 .. 18 8. Caaal St., Chleago, W. 

l DaIIu,� 

OIL WELL SUPPLY CO. 
91 &: 92 WATER S'J'REET, 

PITTSBURG, PA. 
Manufacturers of everything needed for 

ARTESIAN WELLS 
for ei�.:l�e'::.S�!:in'!.�it'[p.?r 

C����� Tests 
Drilling Tools. etc. Ihustmtea 
cat�O:;::'8h;:i: :::,t:'eqa::e�t�'i

s 
.. 

SCIENTIFIC AMERICAN DYNAMO. 
Description of a plain shunt-wound dynamo of simple 
���\'i'J.c;��r'I��W:.�rf�:K�� 

0
':: �'ft.���0r.,:�� � 

5 h. 
P 

motor. This machine was constructed especially 
for the benefit of the readers of the Scientific American, 
�l. � :'J;,����Pw�ti�·�'t ::c'h".!'nl�

o
�d ��!"te��; 

w�o desi re to construct a simple dynamo for their Own 
use, but who do not care to enter tuto the subject sclen­
tillcally. With 24 illustrations. Contained In �CIENTIFIC 
AMERlCAN �UPPr.EMENT. No. S6G. Price 10 cents. To 
be had at this Office and from all newsdealers. 

MECHANICS' TOOLS. 
If you are interested in Tools as a manufacturer or 
amateur, you should have a copy of our new cata­
logue. Our 1892 edition is a very elaborate and com-
�!'h�g�kw�fI
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paid, on receipt of 11.00, and the money thus paid 
will be refunded with the first purchase amounting 
to $10.00 or over. Every manufacturer and amateur 
����
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not in-
MONTGOlllElt \. &; CO., fo"ine '1'0018, 105 Fulton !Street, New York City, N. y, 

MACHINES, 
For Cuttl" .. Oft' and 'l'hrendhllr Pipe. 

I 
For Rand 

or Power. 
No.1 cnts off 
and threads 
1 to 3 inch. 

No. 2 
cuts off snd I 
threads 1 to 
�inch. 

3 cutsolf 
threads 1 to 61ncn. 
u r  alm is to m ake 

these machines as good 8S 
Dies. which are universally ack now) .. 

E BEST. or Send for catalogue. 
THE ARMSTRONC MFC. CO., Brldgepon:. Ct. 

JAPANNING. ENAMELING &o�����t J��A� 1�R�:U1R 
lARGLST ,", MOST (OMPl,T[ PLANT IN THl COUNTRY 

fOR THIS CLASS Of WORK. SltytLL LNAMHING" 5PEtIALTY. AUTOMATIC M'F"G CO. co� 3151 <, AV[. NLW VOR 1\. 

OHIO STATE UNIVERSITY,c°-o':tT:'US' 
---,SCHOOL OF ENCINEERINC. . . FOur,year courses in Civil. Mining. Mechanical and Electrical Engineering and In 1ndustrlal Art. Each department is well equipped with appliances for jnstruction. A catalogue will be sent on application. 

BIT 
Bores SMOOTH, ROUND, OVAL. and SQUARE HOLES. Morti.ing Cor" Boxe8, 

l
etc . Invaluable to Carpenters. Cabinet and Pattern Makers. High ­E"!! . est Award; Send $8.00 for set (!IS to 11-8). In neat case. or 500. for 

BRIDGEPORT GUN IM�il��k�alt��.�
ree with I1iustr:rteg ll:�adWay. New YOl'k. 

RESSES 
•• �;i ••••••••••••• 

TO BUSINESS MEN 
The value of the SCIENTlFIC AMERICAN as an adver· 

tising medium cannot be overestimated. Its circulation 
is many times greater than that of any similar journal 
now published. Jt �oes Into all the States and 1.'errito­
riea, and is read in all the principal libraries and reading 
rooms of the world. A business man wants something 
more than to see his advertisement in a printed news­
paper. He wants circulation. This he has wben he ad­
vertises In the SCIENTIFIC AMERICAN. And do not let 
the advertising agent influence you to substitute some 
other paper for tbe SCIENTIFIC AMERICAN when se­
lectin� a list of publications in which you decide it is for 
your interest to advertise. This is frequently done for 
the ren.son that the a/Z:cnt gets a ,arger commission from 
the papers baving a small circulation than is allowed on 
the SCIENTIFIC AMERICAN. 

For rates see top of IIrst column of this page or ad­
dress lllUNN & .CO� Puhlishers. 

361 Broadwav. New York. 

TANK WORKS, 
(INCORPORATED.) 

Manuraetureli of Iron and Steel 

�TORAGE TANKS. 
OFFICE, 

Floor, Rookery Bldg. 
CHICAGO, ILL. ----------------

ALUMINUM: ITS USES AND AP-
plications. A valuable and interestin� article by G. L. 
Addenbrooke. Contained in SCIENTIFIC AMERICAN 
SUPPLEMENT. No. SG9. Price 10 cents. To be bad at 
thiB office and from all newsdealers. 

R� &, STEAM F!TI!!!§ SUPPLIES, 
ltue's Little Giant Injector. 

Screw Jacks, Portable Forges &. Blowers. 

JOHN !'!. UltQIJHART. 4ti Cortlnndt St .. N. Y. 
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BALINO &, PACKINt USES 
A New and Valuable Book. 

ELECTRO MOTOR. SIMPLE. HOW TO 
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amateurs to make a motor wnich mitirht be driven wltn 
advantage by a current derived from a battery, and 
whicb would have ButtlcienC power to operate a foot 
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SUPPLKM 'NT. Nn. ti4 J. Price 10 cents. To be had at 
this om"" and from all newsdealers. 

$10.00 to $50.0 0 U����:*:r& 
neS8. Maille Lantern8 and Views of popul .. r sub­
jects . Catalogl1es on applicalion. Part 1 Optical, 2 
Mathem8tica!..� 3 'Meteorololitical, 4 MagiC J ,anterns, etc. 
L. MANA!SeE. !!j!!j Madison Street, Chicago, III. 

RYTHER MANUFO. CO. 
WATERTOWN, N. Y. 

SCIENTIFIC AMERICAN SUPPLE­
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10 cents. Also to be bad of newsdealers in aU parts of 
the country. 

(� ALANSON CARY ��NGS If!((�, , "rt 'U"[f{ �F L.. SPRI 1"";9 'Ir G'�lIlmlmmlDST££ OF EVfRYDESCRIPTION 
240 Ex 242 W 29� ST NEW-YORK 

SPECIAL NOTICE! 
Two handsome photo-engraved display sheets 
entitled, 
"Recent Improvements in Air Compressors,-' 
"Recent Improvements in Rock Drills.'­
mailed free to any one who will cut out this 
advertisement and mail it to us with his name 
and address. 

INGERSOLL-SERGEANT DRILl .. Co. 
Havemeyer Bldg •• Cortlandt St .• New York, U.S.A. 

THE GRIFFIN MILL 
A perfect pulverizer of all refractory substances by either 

the wet or dry process. It works better and at less expense 

than any other Mill, and is conceded to be the only perfect 
pulverizing Mill manufactured. 

Por FREE Illulltrated Pa_pblet addrellll 
BRADLEY FERTILIZER GO •• 92 STATE ST. BOSTON. 

© 1893 SCIENTIFIC AMERICAN, INC 

12,500 Recelptll. '2'08 Pal/."ell. PrIce $5. 
Bound i n  Sheep, $6. Half-M07·OCCO. $6.GO. 

This splendid work contains a careful compilation of 
the most useful Receipts and Replies g"iven in the Notes 
and Queries of correspondents as published in the �ci .. 
entific American durin/irthe pastflfty years j together 
with many valuable and important additions. 
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being represented. It is by lax the most comprehensive 
volume of the kind ever placed before the public. 

The work may be regarded as the product of the stud­
ies and practical experience of the ablest chemists and 
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ccncise form convenient for ready use. 
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tries, will here be found answered. 
Instructions for working many dUI'erent processes in 

the arts are given. 
Those who are engaged in any branch of industry 

probably will lind in this book much that is of practic8l 
value tu their respective callings. 

Those who are in search of independent business or 
employment, relating to tb e borne manufacture of sam­
ple articles, will tlnd In it hundreds of most excellent 
suggestions. p,- Sefid, jor Descriptive Circular. 

MUNN & CO., Publishers, 
,.,. 8CIEN'l'IFIC AMERICAN OFFICE, , 361 Broadway, New Yerlk 
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