
APRIL 20, 18B9.] $citutific �mtticaut 
prevented from recombinlng. 2. What comparative 
space do the gases occupy as compared to the water of 
which they are mader A. 1,814 times the volume of the 
original water at 32° and 30 inch barometer. 

(692) M. S. writes: 1. Will not mag
nesium ribbon, if heated. nnite with chlorine, with the 
evolution of heat and light? A. Yes. 2. Ayrton, 
Practical Electricity, p. 11. eays: "To specify the 
strength of the current by the sulphuric acid voltmeter, 
neither the shape nor the size ot the plates need be 
taken into account within wide limits." My experiments 
do not seem to contlrm that. Is the statement well 
founded? A. Yon are wrong, and the authorities arc 
right. 8. If two cylinders equal in size be 1l.lIed, the 
one with chlorine, the other with hydrogen, placed 
mouth to mouth, IDverted a few times, and a piece of 
manganese ribbon be burned near by, no explosion takes 
place. And yet when a Hame is applied at the mouth, 
the gases explode. Wby not with actinic IightP A. It 
the experiment i s  properly"conducted. it will succeed. 
4. In Hoffmann's experiment with hydrogen and 
chlorine, how are the hydrogen and chlorine made to 
mixP The aperture in the stop cock is 2'5 mm .• and 
yeL the gases will not mingle rapidly enough for a class 
experiment. A. Turn tbe apparatus so as to have the 
chlorine uppermost. and atter a few minutes reverse it. 

(693) H. D. L. asks: Will you please in
form m e  through your paper what is the best light 
substance that can be uAed as a deadener or husher of 
soundP How soft can rubber be obtained. and where? 
Or is there any way of making it sottP Or quite 
pliabl�? A. Cork. sawdust. asphalt concrete. curled 
hair. or felting are excellent deadeners of sound. Sott 
rubber can be procured from manufacturers. Its sott
ness depends on the de�ree of its vulcanization. Pos
sibly sponge ruhber. such as used by draughtsmen. 
would answer your purpose. Once hardened. 88 by 
vulcanizing, YOIl cannot soften it. 

(694) C. C. J. writes: I have heard that 
there Is a kind of ink which. when you write with it. 
makes no mark, but when you hold the letter over a 
lamp.it makes itshow like ordinary ink. I would like 
to know If there is such an ink, and how it is made. 
A. Dilnte sulphuric acid one volume. water twenty 
volumes. may be used with a quill pen. and will pro· 
duce the above effect. The writing will be black or 
dark brown and quite indelible. 

(695) C. G. asks: 1. What is fuller'S 

contain much matter on this subject. 4. Can a person 
take a compound substance and with the spectroscope 
tell its component parts at once! A. Not generally. It 
takes experience to use it advantageously, and in actual 
analysis its use is very limited. In comparatively very 
few cases it could be thus used. 

(702) W. L. C. writes: I should like to 
ask you if an analysis has ever been made of human 
saliva; it one has been mad�, of what ingredients it is 
composed. I understaud that the simplest experiment 
in voltaic electricity is that in wbicb a piece of zinc is 
placed on one side of the tongue and a piece of copper 
on t he other: they toucb. and a stinging �ensation is felt. 
Now, why cannot a battery be made in which tbe Huid 
is a chemical combination made to Imitate saHvaP 
This is an original thought. and I hope you will not 
think it foolish. A. The saliva has been analyzed. As 
far as regards electric action, the chloride of sodium 
(common salt) contained In it is the active agent. and 
has been very extensively used in batteries. It gives a 
low voltage. and the couple dependent on it alone is 
quickly polarized. 

(703) G. H. S.-For formula for making 
printers' rollers see Note and Query No. 444. in SCllIN. 

TIFIC AMlIRICAN of March 9. 1889.-For intensifier for 
wet-plate photo. in line work photo·zinc etching: Atter 
fixing the wet plate in a cyanide of potassium solution, 
intensify With mercury and ammonia as follows: 

No. 1. 
Water .. .. .. .... .............. 80 ounces. 
Chloride or ammoni u m .. • • .• . .  2 .. 

Dissolve, then add: 
Bichloride of mercury ... .. , . . _ _  2 

Dissolve and tllter. 

No.2. 
Liquor ammonia 0'880 ... _ _  .... . .  I) ounces. 
Water ..... ... . . ... . ... . ..... .. 00 .. 

Dip the plate in No. 1 till it is whitened, then 
and dow over with No.2. Another method 
follows. Prepare: 

Water ....... . . ... .. . . . . ... . .  _ _  8 ounces. 
Ferrid·cyanide of potassium. . . .. 6 part .. 
Nitrate of lead.... ........ .. ... 4 parts. 

Dissolve and 1Ilter. 

waBh, 
is as 

Pour over the plate and keep on till the tllm is hleached. 
Wash well under the tap. Then Hood with-

Nitric acid . .. . .. .. .. .. .. .... .. .. .. . 1 oZ. 
Water . . . . . . . . • . . . . . . . . . . . • . • . .•. . . .  80 u 

earth, which is used in connection with the fulling of 
Allow this to remain on a few seconds, then wash, and 

doth? A. It is a white natural deposit resemhling 
dood with-

clay, and known as infusorial silica. It is made up of 
the microscopic siliceous skeletons of diatoms, a 
minute form of living being. 2. What do they use to 

Sulphide of ammonia ..... .......... 1 part. 
Water .................... .. ... ... 5 parts. 

bleach cloth? A. Chlorine, the cha acteristic constitn· which will at once turn the dim an intense black; again 
ent of bleaching powder" . the great hleaching agent. wash, and tlood with the nitric acid solutiou, again 
The cloth to be bleached is subjectcd to quite an wash, and set J;.lIIl negative up to dry. We quote the 
elaborate process, involving treatment with alkali and abov� r�i1kin80n'B work on photo·engraving and 
other chemicals. etchl� 

.' 
(696) L. B. asks: How can I melt or ,,'('104) A Subscriber asks how the ever

ahape rubber to any form (I have the mould), and � r�ady ink pads for rubber stamps are made. A. By 
a smooth surface, also to have �ame elastic! What is eaturating the pad with aniline colors dissolved in 
us""- to do this with, and where can I get the rubber, or alcohol and mixed with glycerine. Consult the SCllIN' 

is allY rubber good to get good results? A. We reter rlrlO AMlIlUCAN of Nov. 24, 1888, where you will find 
you to our SU .... LlIMlINT. Nos. 249, 251, and 252, for full an article on type writer ribbon, giving methods for 
details of rubber manufacture. You mnst have pnre making iuks suitable for pads. 
rubber mixed with sulphur, and after pressing it into 
the mould must vulcanize it by heat while it is held in 
shape. Any rubber manufacturer can supply the gum 
ready for vulcanizing. Coat the mould with soapstone. 
to prevent adherence of the rubber. 

(697) Enquirer asks: 1. How electricity 
is applied to a machine to produce motion. Kindly 
abstain from technical terms as much as possihle. A. 
For a description of a motor which. if understood. will 
probably cover your ground. we refer you to our 
StIP .. LlIMlINT. No. 00. which we can s�nd you for 10 
cents. 2. We are told that the canse of the different 
phases of the moon. such 88 new, full. gibbous, are 
formed by the earth casting a shadow on its surface. 
No .. , if such is the case. how isit possible for the earth. 
which will always C&I¢ a convex shadow, as in the new 
moon, to cast a concave shadow, as'lt would appear to do 
when the moon appears in that phase called gibbous? 
A. It you are so told, your informant is in error. The 
phases of the moon are caused by the different direCt 
tions ot the sun's rays with respect to the moon's sur· 
face. When the shadow of the earth falls on the moon. 
it is said to be eclipsed. This shadow is always convex. 

(698) F. A. writes: I would lik� to know 
throngh your paper whether tobacco using. (smoking 
or chewing) isapt to make a man nervous or not. Cau 
you give me an effective antidote for tobacco habit? 
A. Excessive use of tobacco may affect the nerves and 
heart. The best antidote is rcsolution. Stop using 
tobacco until the habit is conquered. 

(699) J. C. S. writes: I would like to 
attend some good school, either in New York or 
Brooklyn. where I could learn how to model and 
draught boats. A. Your best plan Is to enter some 
sbip yard and work in the draughting room. with in
specUon of the general work ID the moulding lott and 
yard. No school that we know of wlll answer your 
requireinents. 

(700) W. S. asks if glycerine is good for 
the teeth and gums. A. It is not generally supposed 
to have any good effect upon either. 

(701) J. M. B. asks: 1. Is the spectro
scope used to advantage now in analysis. and how is it 
nsed? A. It is used largely in sclentitlr. investigations. 
In physic�. astronomy. and chemistry. In chemical 
analysis it is used to a limited extent for detection of 
the alkalies. sodium. potassium.lithium. etc. The sub· 
stance is i!tnlted in a colorless dame. and its spectrum 
Is examined. 2. What is the best kind of a spectro. 
scope. and where can Il:et oner A. Agoodglasoprism 
spectroscope is probably tbe .best. For dealers in 
scientltlc apparatus. consult our advertising columns. 
It you wish to make one yourself. we refer you to Onr 
BUl'PLlIMlINT. Nos. 651 and 672. a. What work is the 
best treatise on spectroscopic analysis. and where can I 
get it! A. We can' supply you with Lockyer's Spectrnm 
Analyslo, price 12.50. Roscoe's Spectrum AnalYHis. $5. 
Alia conauit the index of our Sur .. LlIMlINTS which 

Replle8 '0 Enquiries. 

The following replies relate to enquiries recently pub· 
Iished in SCllINTIFIC AMlIRICAN. and to the numbers 
therein given: 

(420) How to Perforate Glass.-For the 
information ot E. P. B., (400), pagel54. of your paper of 
March 9, 1889, I would say that I bored two IJ.8 inch 
holes in crystal plate. without any particular trouble. 
and now have them mounted. and any one of ordinary 
ingenuity can doit in the same way. On the 1Iy wheel 
shatt of my foot lathe there is a wooden pulley, from 
the side of which projects the crank pin to drive the 
lathe. The other end of the shaft corresponds. From 
this pulley I ran an' endless cotton rope (clothes line) to a 
three inch wooden. pulley. which I secured to a piece 
of % Inch pipe. brass. by putting the pipe through a 
hole in the center of a piece of sheet brass. soldering it 
to the pipe. and screwing it to the 1Iat sideof the pulley. 
I supported the pipe vertically in maple-wood bearinl:s. 
all done in a rough way,but put up true. Lubriclltewith 
tallow by heatinl( the wood overa lire. enough to melt 
the tallow in. before you put the bearings on; this will 
be the only time you need to put tallow for this job. 
On the lower end of this small pipe solder a piece of 
copper or brass pipe. of the siz� you wi.h the hole in the 
gla.s. then put it in the lathe and turn your pulley 
groove for the endless rope. also face the end ot the 
pipe true. which ,. to rest on the glass. In the upper 
end of the pipe place a small funnel ; suspend over this 
a can of water having a plug by which you can let the 
water drop into the funnel. Get a pound of coarse 
emery. 10to 15 cents. To 1Ix your glass. select a place 
as much out of the way as you can. get an old box or 
other support. place it where you can run your endless 
rope to it. level the box and fasten it to the Hoor. Make 
a Ckse tbat will hold your glass and an inch to spare. so 
as not to pinch the glass; the sides of case are of rough 
boards. four Inches or more high. to protect the glass 
from accident. In the center of this case fasten a dome· 
shaped circular piece of board. " of an Inch thick. 
turned true in the lathe. Exactly over the center 
of this dome place your vertical ptpe and pulley. so 
that it can be raised and lowered in its bearings. Place 
the glass on the block without any other support. then 
press the pipe end on to the glass. arranging a spring to 
give a constant pressure. This will keep the glass level 
and make it bore faster. Make a ring ot putty around 
the center of the glass, about five inches in diameter, to 
keep in the emery and water. It the rope slips. make a 
tightener with a little sash or other pulley. and give tbe 
rope a little powdered resin. Now pour emery into the 
funnel and start the water drip. and while you are run· 
ning your lathe. making the rest ot your machine. you 
will be boring yonr grass.-C. R. W. 

lW"" Books or other publications referred to above 
can. in most cases, be promptly obtained throngh the 
SCIlINTU'1O AMlIRICAN 01l1ce, Monn &; Co., 361 Broad· 
way. New York. 

TO INVENTORS. 
An e%perlence of forty years. and the preparation of 

more than one hundred tbouBand application. for pat 
tents at home and abroad. enable us to understand the 
laws and practice on both continents, aud to possess un· 
equaled facilities for procuring patents everywhere. A 
.ynopsi. of tbe patent lawsof the United States and all 
foreign countries may be had on appUcation, and persons 
contemplatlnll tbe securlnll of patents. eltber at bome or 
abroad. are invited to write to tbis olllce for prices. 
which are low. In accordance with the times and our ex
tensive facilities for Mnducting the buslne... Address 
MUNN & CO .. 01llce SCIEN'rIPIC AMBRH).AN.961 Broad
way, New York. 

INDEX OF INVENTIONS 

For _hleh LeUer. Pa'ena of the 

Vnlted State. _ere Granted 

April 2, 1889, 

AND EACH BEARING THAT DATE. 

(See note at end of list about copies of these patents.] 

Adding machine. J. G. & G. W. Smith ..... ..... .. . .  400,n4 
Advertisinll' or display device. A. Dahlstrom .... .. .  400,519 
Air brake. slRnal. A. B. Collins .... .. ...... 400.8J8. 400.639 
Air enltlne. bydrocarbureted. J. J. R. Humes ...... 400,&0 
Alarm system. C. A. & J. J;'. Cox ..................... 400.700 
Aluminum by electrolYSiS. reduclnll. C. M. Hall ... 400.768 
Aluminum from its fluorlde.Balts by electrolysl •• 

redunlnR. C. M. Hall .... . . . .. ...... .... . . ... . .... 400.661 
Aluminum. electrolyzing crude ... lts of. C. M. 

Hall . ......... .......... ......... .. . .. ......... ... 400,686 
Aluminum. electrolyzlnR fused salts of. C. M. 

Hall ... ...................... ........ ...... ........ , 400.861 
Aluminum. ma(lufacturioIC. L. Grabau .. .. .... ..... 41X1.4�9 
Aluminum. manufacture of, C. M. Hall ... . . ... . .. 400.666 
AnRles for bevel Rear. apparatus for plotting. J .  

A .  Boorman . .. . ..... .................... .. .. . ..... 400.737 
Asbestoll packlnR. J. B. Deeds .. . . .............. ..... 400.755 
Asbestos. treatinR. J. B. Deeds ........ . . . . . ... ..... . 400,756 
Aspbalt coated sbeet metal pipe. J. P. Culver •••.. 400.832 
AURer. F. C. Gerard .. .. . . . ........... ..... ..... .. . .  400,609 
Automatic switch. W. X. Stevens ......... .......... 4()(),802 
AIle. E. M. A llen ..................................... 400.817 
Axle box. W. if. Black . ...... .... . ... .. .. .. ........ 400..35 
Axle box for locomotives, R. T. Chase ............. 400,:;&5 
Axle lubricator. O. 1>'. Mulbaupt .. . .... ..... ...... ,00,781 
Axle skein. J. A. Johnson ............ . ...... ........ 400.68ft 
BaR bolder. G. De Owens . ........ ................... 400,561 
Battery. See Galvanic battery. Marine battery. 

Secondary battery. 
Bearlnll'. roller. Meneely & GlbboDB ....... .... . , .... 400.471 
Beeblve. Tinker & Kline . . .. . . .. ... ..... ..... .... .. .  400,517 
Bells. mumer for siRnal. E. T. Bates ............. ... 400.821 
Belting. etc .• fabric for macbine. J. P •. Maddox .... 400.579 
BeveraRe mixer. C. B. Crafton ...................... 4OO.S.7 
Beverl\ge shakinR and mixing macblne. P. P. 

Haring ....... .. ........ ........ . . .... ....... ... ... 400.674 
Bicycles. spring fork for. L. Baudreau . .. ........... 400.121 
Binder. telllPorary. T. F .. lfer .... ..... .. .. ...... .. ... 400.557 
Blank heading .\le. C. D. Rogers . . ....... ........... 411O.7� 
Board. See Jronl ng board. W Mah board. 
Boller. See Steam boller. 
Boller. F. J,. Waterous . ..... .... ..... .. .... ......... 400,(;29 
Book bolder. W. H. Ash ..... ..... .. ..... ........... .. 400.628 
Book leaf or paper holder. E. F. AnRell ..... .... .. 400,627 
Boot or shoe sole and heel plate. G. Meyers ..... . .. 400,867 
Boots or sboes. buttonhole piece for. J. Reece . ... 400.48� 
Bottle neck .. macblne for shapinR. E. H. Everett. 

400,556. 400.� 
Bottle stopper. W. B. Chambers . .............. ... . 400,ISS 
Bottles. macbine for corklnR and' wiring corks to. 

H. La C8I!se ... .... ...... . . ..... ................... 400.716 
Box. See Axle box. Clltar box. RefrlR·erator 

packlnR box. Stuffing.box. 
Bracelet.A. Luthy, . . .. .. ... .. ... .... ...... .. ... .... 4oo.�78 
Brake. See Car brake. Fluid pressure brake. Vet 

hlcle brake. Wagon brake. 
Brick kiln. D. Laemmle . . . .. . .. ... ...... . ... .. ..... .. 4OO.�75 
Bridge Rate. draw. W. Haney .. ... ... . ... ....... .... 400,672 
Bridlle. truss. J. W. Paisley ... .............. .. ...... . 400.704 
Bridges. needle beam for. E. E. Runyon ....... ..... 400,874 
Brusbes. manufacture of, L. W. Nlmscbke ..... ... 400.475 
Buckboard .J. W. Lawrence .. ..... ... ..... .... .. . .. 400.5,6 
BURales. Bide curtain for. J. W. Thomas ........ ... 4OO,� 
BUildlnJl:.1Iat-rooted. J. G. BITely ........ .... ..... .. 400,481 
Buoy eyes. wear plate for. A. L. Woodwortb . .... . 400,888 
Burden carrier, R. H.Dlxey ..................... ... 400.757 
Burner. See Gas and vapor burner. Vapor 

burner. 
BurninIC lIulds. device for. W. H. Winegardner .... 400.618 
Bustle. C. A. Allen ...... ............ ......... ..... .... 400.424 
Butter packaRe. C. E. Macomber . .......... ...... ... 4oo.ll98 
Cables. sp!lclnJl:. J. Collins ............................ 400 .7411 
Can openina device, T. Elcoate . . . . . . . . . . • • • •••••.•.• (00.';00 
Cans. macblne for applying heads to tin. E. L. 

.Jones ...........•..... .....•.•..•.•. , .•..• •••••••.. 4oo.8SJ 
Cans. sealed lock for. W. H. Stoops . .... .. .......... 400.505 
Candle. sulphur. W. G. Crissey . .. .... .. .... ........ 400,"4 
Car brake. B. Boyer . ......... ......... ....... ..... ... 400.&12 
Car coupling. W. M. Grisbam ........ .. . .......... ... too.06a 
Car coupllnll. G. W. Lewton .. .. .. ........ ........... 400.005 
Car couplinR. W. S. Palmer ... .......... ............ 4oo.5!J.I 
Car ('oupllnR. F. T. Rogers . . . • .• . . •..•.••...•••.•.•.• 400.490 
Car coupllnJl:. D. H. Royer .... ........................ 400,797 
Car coupling. W. G. Stuart . ........................ .. 400.50S 
Car coupllnll. Whiddon & Bashaw . .. . . ..... .... .. .. 400.617 
Car door. E. B. Goelet ... ... . . ....... . .. .. ..... .... ... 400,6t>'2 
Car. electriC. Condlct &; Angerer . . . • . . . .  " ••........ 400.800 
Car seat. E. B. Goelet .. . . . . ..... . ........ ............ 400,001 
Car starter. R. O. Gercke ........................... 400.500 
Car track sweeper. C. E. Sbreve . .... .. . ............. 400.497 
Cars. apparatus for beating railway. J. Loftus ..... 400.\07 
Carrier. See Burden carrier. Cash carrier. 

Telegraph wire carrier. 
Case. See Syrln"e and medicine case. Tber-

mometer csse. 
Casb carrler. D. I,lppy ... .. ............ ... .... ........ 400.600 
Chair. See Rocklnlt chair. 
Ch.mdeller.exten"ion. J. Kintz ...................... 400.857 
Cbeese cutter. B. Barry ... ... .... . ... .. .. ... . . .. 400,587 
Chuck. lathe. 8. Ide .. ........... ... .......... ..... .... 400,4,;9 
Churn motor. Strickler & Braddock . . .... ........... 4OO.:iOT 
elltar box witb metal or otber frame. glass. 1. 

Friedman . ..... . ... .... ......... ..... .. .. .. . . . . .. 4()(),840 
CiRar mould. F. C. Miller ...... ..... ... ... ... ......... 400.868 
CIJl:are, clRarettes. etc.. machine for maklnR 

mouthpieces or holders for. R. W.Thurmao .. 400.B06 
Cillan. moutbplece 10r. T. S. E. Dixon •••..•....•• 400.446 
CiICaretta maohlne. F. 8. Ludln8"t.on ................. 400.00 
CIICarette mouthpieces, or paper tubes. machine 

for making. G. M. Grtswolda '" ................ 400.766 
Clamp. See Dental rnbber dam clamp. 
Clamp for clothes lines. tent ropes. etu.. S. W. 

Conklin ................................... " ...... � 
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Ulevis. A. W. Rumsey .......... .. ... ........ ... .. . . «JO,41li1 
Clock. W. D. Davies . ........ ............ ............. 400,753 
Closet. See ColUmnar closet. 
Cloth cutting machine. R. Schofield .....••..• ..••.• 400,6011 
Clothes line. 1>'. P. Stanley ... ................. .. ...... 4OO,D(ll 
Coal drllllnll macblne. J. Nolce . . ............ ........ 4OO,MIil 
Coffin f ... tener, Ill. &; B. Holmes .... .... ... ....... .. , 400.570 
ColUmnar closet. E. H. Watson .. ....... ............. 400.614 
Condenser. electric. W. Marsball ... .. .. ... ..... ... .. 400,� 
Conduit, undeTl{round. P. R. Greene ........ .... .... 400,764 
Conduit. underground. W. Walter ............... .. . 400.1>10 
Cooler, See Milk cooler. 
CoupllnJl:. See Car couplinJl:. InsulatlnJl: pipe 

coupllnll. Pipe coupling. Thill couplonJl:. 
Crib. C. Lawrence ............. ...... ..... .... ........ 400.693 
Crusbes. See Ore crusher. 
Cryst .. mtinJl: frame. A. E. Beller . .... .......... ..... 400,5:19 
Cultivator. n. G. Emerson ........ ..... . .... ......... 400,837 
CultIvator. disk. J. Albertson . ..... ..... .. .... ....... MJO.422 
Cultivators. yieldlnll shovel for. E. P. I.ynah ...••. 400.461 
Cutter. See Cbeese cutter. Tobacco cutter. 
Cutter head. H. L. Haskell . .......... .. ..... . ...... 400.567 
Cylinder lubricator. A. L.lfllimore ...... ............ 400,&;3 
Dental articulator. Slaclt& Smith ...... . ..... ....... 400,n9 
DentallllUngs. protectlnJl:. D. C. McNan�hton .... . 400.f>8;) 
Dental matrix. C. A. Meister. ......... . ........... 400.�8T 
Dental rubber dam <.'lamp.J. W.lvory .... ....... ... 400.j·n 
Desk. scbooi. A. M. Breadln ............ . . ..... ....... 400.738 
Desktop. W. H. Porter . ....... ........ ...... ....... . 400,871 
Dial. timepiece. C. Bickford .... .. ................... 400,794 
Die. See Blank headinJl: die. 
Dlslnfectinll apparatus. E. Clarenbach ...... ..... .. 400,4S7 
Distilling fat acId •• apparatus for. P. Marlx ....... 400,400 
DitchlnJl: machine. J. L"londe ..... ....... ...... ..... 400.850 
Door cbeck. G. W. Wrlllht.. ........... ... ........... 400,815 
Doubling machines. etc.. stop motion for, A. A. 

Lehmann ....... .................................. 400.6\It 
Drawer pull. A. H. Jones ............................ 400.852 
Electric circuit switch. S. Berllmann ... ............ 400,133 
Electric circuits. safety device for. W. J. Ham' 

mer ... ..... .. ...... ... .. .. ..... ........ .... .. ....... 400.ti69 
Electric currents. rel>(ulatlnll. J. W. Balet .... . ..... 400.721) 
Electric current •• switch device for. J. A. Turner 400,818 
Electric distribution. transfer system of. E. W. 

Rice. Jr .... ............ ......... .... ...... .... ..... 400.400 
Electric macblne. dynamo. J. B. E.nh .............. 400,8S8 
Electr,c, magnetiC • .or electro-mal{netic forces by 

weigbt. determinlnIC tbevalue of. A.Gipperlcb 400,662 
Electric motors and I{enerators, prevention of 

sparkinil in. D. Hillbam.......... .. ............ 400.1lOO 
Electric or mallnetic forces. apparatus f or de-

terminlnll. A. Gipperlch ......... .. . .. ....... ... 400.661 
Electric reciprocatiull enJl:lne. alternatinll cur· 

rent, C. J. Van Depoele ... ... ..... ..... . .... . ... 400.800 
Electric switch. L. Bergmann ........................ 400,732 
Electrical energy by induction. secondary ICen' 

erator fortbe conversion of. Lowrie & Hall ... 400,862 
Electricity by secondary batteries. distribution 

of. W. W. Griscom . ... .. .... ........ ...... ....... 400.843 
Electro.magnetic forces by weight. apparatu. for 

determinlnll tbe value of. A. Glpperlch ........ 4IJO,683 
Elevator. 1. H. Venn . . .  . .. .. . . .  . . . . . . . . . .  • ... .. 400,613 
Enlline. See Atr engine. Gas eniline. ElectriC 

reciprocating engine. Motive power enlline. 
Pumpinll enlline. Steam eniline. Tide and 
lock power eniline. Traction eniline. 

Enlline lubrlcatlnll.devlce •• team. A. L. Ide . ...... 400.682 
En�lnes, reversiDI{ mechanism for, J. W. Stringer 400,1ID 
Envelope •• ample. U. S. Van Woert ........ ..... ... 4ooM4 
Eraser. chalk. W. H. Londerllon ......... ..... . ... .. 400.466 
Extension table. E. L. Matteson ........... ....... .. 400.701 
Faucet. W. W. Kimball .. ... ................. ..... .... 400,611 
�'eed mill. A. L. Eppley . . . . , ......................... 400.«7 
Feed reICulator. J. B. Wbeatley . .... .. .. .. . ...... ... 400.720 
Feed water beater and purifier. M. W. Hazelton .. 4OO.b'iT 
Fence. R. J. Reimer .. ... .. ...... .... ....... ....... ... 400.711 
Fence building. D. R. Barton ............ ....... ..... 400.429 
Fences. tension device for wire. D. H. Scott ....... 400,606 
�'ertlllzer distributer. J. Bender ........... ' ... ..... 400.731 
Filter. A. Wilbur . .... . . .......... . .................... 400.88l 
Filter. water. Blake & WilBOn ........................ 400.736 
Fin lor vessels. G. W. Napier ........... ..... . ....... 400,682 
Firearm. breechloadlnll. C. M. Rider ............. ... 400,712 
Firearm. maJl:aZine. Mleg & Bi.cholf . . .... . ....... 400.47'.1 
Firearm oight. J. J. Speed . . ... . .. .... ......... ...... 400,711 
Fire escape. J. Flynn .... .. ........ ... ... .... ... ...... 400.661 
Fire e.cape. C. A. Luce ......... ........ .. . ..... .. ... 400.7, 
Fire escape. C. O. Rose............ ...... ........... 400.8;:1 
Fire extlnguisber. automatic. C. W. Kersteter ... .. 4()(�688 
Flrepot linings. Joint for. S. D. Horton ............. 400.848 
Forginl{ machine, H. Hammond . . •••••..•.••.•.... 400,610 
Frame. See CrystaUzing frame. 
�'urnace. See G"" furnace. Hot air furnace. 
Furnace grate for port .. ble eng Ines. S. E. Burke . .  400,82 
Furnaces. smoke preventer for. H. E. PlgRott ..... 400,700 
Fuse or iltnltlng device for projectiles. W. Ken' 

nisb .. ..... . . . .... .. ............... . .... ...... ..... 400,687 
Galvanic battery. E. H. Crosby ........... .......... 400,400 
Game ... ounter. J. Hope ................. . .. . ...... ... 400.770 
Gas or vapor burner for heating. O. uotwn ........ 4oo.1lrl 
Gas engine. A. Histon... ....... ....... ............ 400,458 
GM 1I.xtures. electric lamp attachment for. E. F. 

Gennert..... ..... .. .............................. 400.668 
Gas furnace. R. Cartwrillht.. ... ... ............ ... .. .  400,8'tT 
Ga B liRhter. electriC. J. Y. Parke . ... . . . . ......... ... 400.479 
Gas lightinR device. electric. D. Rousseltu ....... .. 400,492 
Gas maina, Bervlce pipe connection for, G. West· 

InRbouse. Jr ....................................... 400,5.'l2 
Gas outlets. forminR. W. M. Jackson ........ ........ 400,68: 
Gaaometer. W. B. Hammond .. .... . . .......... ...... 400,67 
Gate. See BridRe gate. Swlnltlng gate. 
Gate. T. 'l'yson ..... .. . . . ....... ............. ... .... ... 400.611 
Gem. Imitation. S. Grossiord ........................ 400.400 
Gl .... throullb the annealing tunnel. device for 

conveyIng .beets of. P. Pfeifer ..... ...... . ..... 400.708 
Glove fastener. U. W. Mandrill ........ ......... ... .. 4OO.86.'i 
Goods. apparatu6 for the delivery of .prepald. W. 

H. Bailey .......... . . . . . .... ............... ........ 400,586 
Gopher exterminator. M. B. Parker ..... .. ...... .. . 400.70 
Uraln meter. G. B. Howland . ................ . ....... 400,g,g 
Grain meter. Weber & HarrIson . ... .. . ............ . 4oo,61� 
Grinding mill. E. T. Williams ........... .... . . ... . ... 400.5S.'1 
Grinding pan. P. Hinkle ........... ... .............. .. 400.UBl 
Grinding sbimer moulding bits. etc .• machine for, 

H. C. Gilbert ... ........ . .. .. .. ....... .. . . . .. .... . . 400.roOO 
Grip testinIC macbine. coin·operated. P. Everitt .. 400.s.'9 
Gun, magazine� L. L. Hepburn .............. ...... ',. 600.fi'ru 
Harness 1001>. Ill. B. Knapp ............ ... .. ...... ... 400.461 
Harrow. P. C. J,ov eland..... . ................ o...... 400.001 
Harrow. II. L. Mack . . . ... ... .... ...... ... ... ..... .... 4oo.1m 
Harrow and dr8ll. combined. G. Mullennlx .. ...... 400.781> 
Harrow attacbment for land rollers. J. W. Weir • .  400.616 
Harvester. cotton. S. D. T. Mannlnll . ......... ...... 400.700 
Harvesters. cutting apparatus for. Robin.on & 

Collins ....... .... .. ..... ... .... ....... ..... ...... . o. .00.489 
Hats. bottom board for. C. E. Keator ............. . 400,773 
Hay rake and stacker W. D. Watk Ins..... ..... .... 400.500 
Heat regulatinOl device. automatic. Butler & Ros. 

enben:er ... ........ ...... ... .. . ........ .......... . 400,800 
Heater. See Feed .water heater. 
HeatinR apparatus. J,. B. Hartuua· . ...... ......... .. 400.� 
Hides or sltins. apparatus for treatinIC. c. W. 

(looper .......................... ................. en,us 
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