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(4674) S. P. asks: 1. What is the usual I boiler! Is it fellsibie to do the work with steam and 
way to fix rallin,!s. grills. etc .• in concrete. in brick. or hot air mixed in proportion of two to one-two of 
stone 1 What materials are nsed. how mixed and ap- steam and one of hot air' It so. is there any economy 
plied 1. A. Lead is generally used for fastening railings in it? The working pressure is tol be]oo pounds a 
to stone. Holes drilled from 3 to 4 inches deep. Spuds square inch. A. There is no economy in pumping air 
or posts roughened at bottom. lead poured and calked into a boiler to use with steam. It costs more to com· 
when cold. Pore Portland cement makes a good fnst· press air than the work it returns. There is no dan
ening for bricks. stone. or concrete. only requiring a ger. and it is feasIble. to ose aerated steam in any de
little deeper setting. say 5 or 6 inches for stone and 6 to sired proportion. The only economy ever claimed 
8 inches for brick and concrete. The Portland cement wn. the savingl of the latent heat of ,the steam that 
should be mixed thic', and driven in with a tamp. 2. the air displaced. but it cost. more than the heat 
10 there anything that CRn be applied to wood to make expended in compressing thcair bya .team-driven com· 
it impervious to water ouder pressure say of 150 poonds pressor. 
per square inch. as water pipes for instancet A. (4680) S. E. B. asks: Is there any foun-Wooden water pipes can be made impervious to water 
by immersion in hot asphalt for a few minotes al!d the 
asphalt drained oot. Hot paraffine lOay also be o.ed. 
but does not penetrate the wood a. well 8S asphalt. 3. 
Suppose I wish to convert decimals of small denomi· 
nlltion as 0'0001265 into the metric system. as equiva' 
lents. what should I caU it' I find nothing lower than 
a millimeter. A. The reduction of a decimal value of 
any unit into a metric onit is made by multiply iog the 
decimal by the ratio of the metric valoc to the primary 
onit valoe; soif yoor decimal ls of one inch. your multi-

1 
plier will be 0'03937071)25'4-;<0'0001265=0'0032131 of a 
milllmeter. 4. What is lapping and how is it done! It 
is a finish I am told after grinding fine work In ma
chine. etc. Are there any books on grinding and lap
ping published? A. Lapping is troing a snrface on a 
tIat wheel. which may be of metal charged with fine 
emery. or on the fiat side of an emery wheel. See 
.. Hand Book for the Artisan. Mechanic and Engineer." 
by O. Byrne. $5 mailed. It has a full description of 
polishing and lapidary work. 

(4675) C. K F. writes: 1. In a book by 
T. O'Conor Sloane he tells how to make a Lalande
Chaperon battery. He takes an empty tomato can. 
places a quantity of oxide of copper on a layer of 
iron borings. clippings. etc •• on the bottom of the can; 
a porons cup is then placed in the inside of the jar 
tIlled with a 10 per cent solntion of cans tic soda. 
a zinc placed in.ide of this. He say. the battery 
will give electromotive force 0'75 of a volt. How 
lon� do yon think such a battery wonld last? Do 
yon think it would pay to make some' Wonld it gIve 
the E. M. F. named above? Would It do as well to 
omit the porons cnp and fill the can with the solntion 
and snspend the zinc plate from the cover' Does a 
battery of this type emit any fnmes or .mell while at 
work' Do yon think it wonld work' A. The porous 
cnp or some equivalent is necessary in the battery as 
described. only to keep the zinc from tonching the iron. 
An iron wire ganze cnp might be used if the zinc were 
kept from contact therewith by blocks of wooq. It 
gives a low E. M. F. 0'50 to 0'75 volt, has rather low re
sistance. bnt is not what is known as a strong battery 
by any means. It, will last quite long and is excellent 
for open circnit work. The battery emits no fnmes. 
2. We made a motor of the Siemens type armatore 
and wound for a series motor. It wouid not rnn when 
connected as a seiies machine on one iarge cell of the 
Ideal storage type; when we connected it as a shonto 
it ran very fast. We have 6 coils No. 20 A. W. G. on 
armatnre. and No. 18 on field magnet; the armature is 
made np of iron washers with one-halt· ponnd of wire. 
Can yon give explanation? A. Yonr motor. we pre
snme. was of too high resistance for yoor buttery. It 
ran on iower E. M. F. when connected in shnnt. 

(4676) J. J. K writes: A says that tne 
�harp cracking sound heard in steam pipes when steam 
is turned on in the morning is cansed by the water re
mainIng in the pipe •• which is the condensed steam of 
the night previolls. B contf'nd. thesc sonnds are pro
duced by the rapid expansion of the pipes in conse
quence of the steam rnshing throngh them. and that 
tne water produces only a iow gurl:ling sound, which 
may be heard al any time steam is turned on. A. The 
cracking or hammering in steam pipes is made by the 
snrging of the water of condensation from the steam. 
It may be water that has remained over night in the 
pipe. if they have not been thoroughly drained. or the 
water condensed in cold pipes. which conden.es the 
steam very fast when first tnrned on. The hammerin'! 
may also occnr at any time by neglect in properly pro
viding for the drainage of all the pipes in the supply 
and retnrn aswell as the coils or radiators. The mere 
pasel\ge of the steam only CRnses a whistling nOIse, 
and the expansion and contraction of the pive. caoses 
no noise whatever. nnless a very great iength of pipe 
drags on a solid fastening or support. 

(4677) J. R. P. asks how to mend glass 
jars. A. The Pharmacist recommends the following as 
a proved recipe: .. Take 1 onnce of Russian isinglass. 
cnt it in small pieces. and bruise well. in order to sepa
rate the fibers. then add 6 ounces of warm water, and 
ieave it in a warm place that the iSInglass may dissolve. 
which will reqnire from 24 to 48 hours. Evaporate 
this to about 3 onnces. Next dissolve � ounce mastic 
in 4 oonces of alcohol. and when this is ready. transfer 
the isinglass from the evaporating dish to a tin can (an 
empty ether can will be fonnd convenient). heat both 
solutions. and add the mastic solution to the isinglass 
in small quantIties at a time. shaking the can violently 
after each addition. While still hot strain the liquid 
throngh muslin cloth and pnt np in M onnce bottles. 
This cement is very valuable. and articles. snch as 
mortar •• graduates. etc.. mended by it have been in 
nse for year •• and. in fact. seem to be stronger than 
they were originally." From the" 8eientitIc American 
Cyclopedia of Receipts. Notes and Qoeries." 

(4678) E. P. W. asks: What horse 
power engine would it take to drive a pnmp forcil'g 
water into a cy linder nnder a pressnre of one thoosand 
ponnds to the sq oare inch. the cylinder having an open
ing or discharge pipe of � inch in diameter, the open
ing of � inch to be open all the time and the pressnre to 
be maintained at 1.000 poondst A. You will require 12 
horse power for maintaining the pressure as stated. 

(4679) J. J. O'B. ask!!: Is hot air 
pumped into a hoiler with an air compressor of any 
economical aid in dOIng the work with steam? Is it 
not dangerous to continually pomp hot air into a 

dation for the oft-advanced theory that burning "inc 
(in small pieces occasionally) in soft coal heaters will 
relDove soot from stove pipes and chimneys' If not, 
is there ony way to keep them free except by taking 
them down' A. There is a possibility that the zinc 
in oxidizing and paRsing through vertical pipes and 
chimneys deposits a coat of white oxide upon the sur
face. which may detach the soot that is afterward de
posited and cau.e it to fall. when it may be readily 
cleaned oul.. WI' have no evidence that the soot is 
burned or destroyed by the zinc. We know of none 
but the old way of cleaning that is reliable. 

(4681) J. C. W. writes: Please explain 
the following: Dnring the present cold .pell. many of 
the water pipes In oor dwelling houses have been 
frozen, and Singularly enoogh the hot water pipes were 
oftener closed than the cold ones. where hot and cold 
water were in use. Upon inquiry I tInd that this was 
not in isolated cases. but very generally. and in many 
IOSlances the hot and cold pipes lie together. A. The 
heating of the water expels the air. which is often seen 
to sputler from the hot water faucets. Water without 
air. or from which air has been expelled by heat or 
otherwi.e. freeze. slight.ly easier tban aerated water. 

(4682) G. W. R. asks how wide Behring 
Strait is at its narrowest pOint. and also the depth of 
the Strait at thl. point. A. Behring Strait Is 60 miles 
wide. A small Island is in the SI.rait 40 miles from the 
Alaska shore. Water of the Strait 25 fathoms deep. 

(4683) F. K H. writes: I would like 
you to please give me an answer why a bell worked 
ou one wire. a galvanized wire. the wire three blocks 
distance. and I use the ground for return, have got six 
ceUs of battery. At the end of the line where the bell 
is. the corrent i. M .trong it can hardly be held 
in the mOllth. and when the wires are touched to the 
bell it does not ring. I know that it is not the fault of 
the bell. because when it is connected direct from the 
battery it rings. A. Probably the difficulty with your 
elec!.ric bell is that its resistance is too great. or that 
you have not sufficient battery power to overcome the 
resistance of both the line and bell. 

TO INVENTORC 
An e:roerlence of forty year •• and the preparation of 

more than one hundred thousand applications for ]la
tents at home and abroad. enable us to understand the 
laws and practice on both continents. and to possess un
equaled facilities for procuring patenta everywhere. A 
synopsis of the patent laws of the United State. and all 
foreign countries may be had on application. and persons 
contemplating t ne securing of patents.elt er at home or 
abroad. are invited to write to thl. Office for prices 
which are low. In accordance with the time. and our ex
tensive faolllties for conducting the bOBlne.s. Address 
MUNN & C O., office SCIENTIFIC AMERICAN,361 Broad
"ay, New York. 

INDEX OF INVENTIONS 
l.I'or whleh Leller. Patent ot Ibe 

United Stale. were Granted 

February 7, 1893, 
&ND EACH BEA.RING THA.T DATE. 

[See note atend Of list aboat copies of th8ll8 patent •. ] 

Acid. making nitriC, O. Guttmann.... .. ........... 491,(S} Air compressor, hyaraullc. G. H. Walker .......... 491.232 Aluminum ana formlnl/: alloy. thereof. elec-
Anl��f!a����'1';,��w�:.�.���?�::::::::::::::::: �= Aniwa! trap. L. Herman ............................. 491.009 Artificial board. J. E. Eaton ......................... 491;002 Axle box. J. M. Smith ................................ 491,sao Bag or pouch. F. M. Turck ........................... 491.1 8 Barrel filling apparatu •• P. H. Shumway ........... 4!IU� Bearinl/:. antlfrlctlon. P. Beckman .................. 491,(()l Bearing plates. manufacture of center. C. T. Scboen ............................................. (S},I92 Bed. A. F. Conant .................................... 491.(8) Bed. O. G. Franks .............................. 491� (S}.244 Bicycle, F. Sweetland .......................... , ..... 491,200 Bicycle gear. W. Mahon ey ........................... 491,3e6 Bicycle lock. E. BuySBe ...................... ........ 491,336 BiCW.�: ���.I�� .�����. �.�� .. �.�.I.�� !.��: 491,342 Board. See Artlftclal board. Game board. Bobbin winding machine. C. S. Marshall ........... 491,4114 Boller. See Ceramic boiler. Steam boiler. Wash boiler. Boller gas producing furnace. steam. O. W. Ket-chum ................................. .............. 491,359 
�gg�Ctc:':�kYi:.!,.n� G� i>�:;;a8·.:· ::::::.::::: jBl:� Boot. or shoes. maklllll. G. W. Day ................. 491.258 Borlllll machine. C. F. Hotchkl ...................... "<n.110 Bottle. A. L. Straus .................................. 491.11l8 Bottle stopper. K. Hutter ... ......................... 491,113 Bottle .topper. J. Lanholl' ........ .................. 491.119 
�gUl: ��tl'?n"lte�=!:�: r.·L"1n:;:::::: :::: :: :am Bottles. tool for flnlshlng the necks and mouth. of, C. H. Beacb .................................... 491,06\1 Box. See Post 01llce lock box. Brake. See Car brake. 
���keJ·:l.?h�:t·d,: .. w;Hoeiiier·&;cJi8piiWi:::: 9 Bros';. glaCklng, ¥. Haswell ................ ; ..... : .. 491.;1t'6 Buckle. J. Bark'ey .................................... 491..462 Buckle. J. N. Faust ................................... 491,241 Buckle. A. E. McClure ................................ M,123 BUrner. See 011 burner. Burr wheel. R. W. Gormly ....................... " .... 491.845 

��i�� e��r.,��� ceg;l�f11ft.a:; �. :-a��n iiuttOns; 491,001 
machine for threading. A. N. Ham..... ....... 103 

8:::::l .. ::�y?:.·��!:;fo�.�.���::::::::::::::: l� 
8��1�� �ttlilm��ll.cil H"!rlov:.���.�·:.·. ':::::::.:: : 
8: ����rJ�\teE"tl����'t'fi.':?��� �'. �'. �.�.I�� 491,0114 
8: g���. }1.·l::�h:eii::::. ':.'. ':::::::::::::.'. :::::: �ml Car coupllnl<. M.J •. AltboOBe ............... .. 4111,003, 491.504 Car coupling, J. H. Brown ........................... 491.467 Car coupling. H. C. Buhoup .......................... 491.2(Yj' Car coupling. G. Eklnnd .......... ............... " .... 4m.{U 
Car coupling. J. J 088 .......... $ ....................... 491,367 

Car coupling. J. C. McEwen .......................... 491.185 I Insulation of dynamo armature •• T. E. Morford .. 491,490 Car coupling. W. F. Rlcbards ........................ 491.134 Insulator. A. R. Laue ................................. 491,362 
g:� �g�gll��: :'·:'·�a1ia�e�.t.���.�::: ::::: :::::::: 1�;� \��at�:ecM�ldr.o� �r::grh��g·lron: .. Soidei-iDii 491,!nI 

g� ::::gf��::rl':,�I�����N�"::{, �.rJ.'J��'::,:::::: 18H� Iro�rc)an·paratu. for the purification of cast, A. P. Car sand box. street. E. F. De Witt ................. 491,161 I G. �ollet ............................. .............. 491.50.S car signal. J. G. Tomlinson ............. ....... , ... 491,203 'Jack. See Window jack. Car. street. L. J. Hlrt ................................. 491,107 Kiln. See Continuous kiln. 
� ��t�I�W.· .r.Wfft?tst. � .���?�.Oft. : : ::'.::'.: ::::'. 18Uti I�liil�� ������e�a�l�tiid;,i-·: it: 'kirkpatrick::: 1�:m cars. automatic coupling for steam and air pipes Knlttllll< machine needle. R. Kirkpatrick .......... 491 117 for railway. J. E. Marble ...... :................. 491.291 Knitting machlnesi extra thread feeding device • 
Cars. heating and ventilating raIlway. J. J. Bur- for. L. N. D. W Ihams .. ........................ 491,827 well ........................... ...................... 491,t68 Knitting macnines. needle picking device for cl ..... 
8:�o�w�:chl{��t�IT.'�!:'t���an'ft�· .. ������� '::.::: �8l:ffl La.:;��aJtiJY.;xD�I��:ic 'arc;' C: E: sc':ibiier:::: : ::::: tl:t� Cardl playing, F. Ames ............................... 491,302 Lamp. electric arc. W. E. Freeman ................. 491.095 Card Ill< engine coiler. F. A. Flather ................ .wl.009 Lamp socket. E. R. Elliott ........................... 491.268 car1�'fon':,���.��.���.������.��� .. ����I�.�.��� .�f: 491.856 La'!:r:ct;t����aA� j��i����� .��. ���� I.� .���.�� 491.412 Carding machine spring presser. J. D. Stanwood _ 491.143 Last. E. C. Moody .......... . ................. ::: ...... 491,489 Case. See Bookcase. '" . Last borinj/ machinery. D. C. Rebhun .............. 491,493 
8::��!¥S!�e��'Y.r��rflr��.t.��:.�:.� .. ����.:.: �M:l� �:tg�:«i:.tarc'i:'�::l:��::::::::::::::::::::::::::::::: 1�= Casket handle. J. MCCartnlc' ..... .................... 491.122 Lathe tool and sup�ort, W. L. Cheney ............. 491,256 
8:��':,tl�r6�e�E:�.��� .. ��: .�'. ����::::: ::::: ::: 1�1:� ��� SP��'!,kll'ftc�;,leettoCk: ... comiiliiatioii "iiiCk: 491,3M Ceramic bOiler. A. P. Creque ........................ 491.083 Electric lock. Cbalr. See Dental chair. Folding chair. Reclln- Lock, M. Higgins ...................................... 491,352 
chiltt.'��.e��� ���.�����: .................... . 91.800 �gg����r':;'�I���I1.P��s"o..:·e�al�':'.'���:::::::::::: 1�:= Chal r pad. Totman &; Wheeler ...................... 491.325 Loom frlnj/e attacbment. K. Engsberg ............. 491;006 
�:hY'& ����e���I.� .��. �����'. ��.� .�?���: 491.382 tgg�.·:��:n�tl::li��t;ii iiiotioii fo':: E:.sDiiiii 1�:� 
g::��li� S��I.�. ������'. ��.���.� ���.�::::::::: ��l� ��g�::t��: f.·l;o?,����: :·:::::::.::::·.:::· ... :::::: m;m Cleaner. See Flue cleaner. Lubricator. C. Trel<oning ............................ 491..339 
8l:rc-k, �'i:::,.'M.alf.\�:Eger ..... .................... 491.328 ����s����rt�n:.· �Vi�ebr&kii::: ::: ::: :::::::::::.::: 2M:Mf Clock. electnc. J. H. Dyson .................... ...... .m,339 Mangle. 8. Wiggins ........................ ... ....... 491.466 
8l���e�0���ae�· ii. \t��'i: .. : . .. : .. .. .. .. : .. .. .. : .. .. : .:.: ....... :::: :�U� �:g��ho�:..��g ���;a:��� .. :;.fo��S'.";�D: 491,358 
Clutcb. C. K. Pickles .................................. 491,444 Schrader ... ........................................ 491.193 Clutcb mecbanlsm. T. Griswold. Jr .... ............ 491.169 Match. (1. M. Bowman ................................ 491.204 
8���;'fe!���'iv �do'd�\i.��·.: : :'.::::::: '.::: :�U�� �:��!��:[hg�tg?a�!Ccie�i�To�·mftking:c:ii: 491,314 
Coin actuated machine. W. A. Smith ............... 491.196 Bowman ............................................ 491,200 Collar. horse. W. C. AjlIlew .......................... 491,065 Measuring instrument. electrical. E. G. WI II-Comblnatlon IOC� J. D. Cralj/ ................ 491,158, 491.159 young ........... : .................................. 491.457 
8g��:�����I�lan�.����:::::::::::::::::::: 1�l.m ������I�g���e��W'To6i:so�·.����::: '.::: � 
g�� �i�ii,��'t.lj� · itoiii &'r;Biitii,j:::::::: ::: ::: :�:tig �:����e.rl ����:.":��;���io�· �J::Ttiil8iiiring; 491,346 
Corn product. B. G. H udnut ......................... 491.428 Longstreth & spunli .............................. 491,400 
8��:t�n�:a'6'��':io�pft� .. Car' aiid' ati brake 491,259 ::�r!fl't':.I'l::'e :C�:;:tu" ro-r R�:n"J'l:�t��k G: 491,136 

coup'lng. Pipe coupling. Thill coupling. Taylor .............................................. 491,452 Coupling ga1lgll, Hazleliurst & Cole ................. 491,114 Metal bendlnl< maChine! E. Part.Yka ................ 491,187 Crane. lib. E. W. Naylor ...................... 491,126. 491;127 Metal heating device. e ectlc. W. Mitchell ......... 491.487 Crank .'baft, C. K. Longenecker ..................... 491.487 Metal svlnnlng apparatus. E. Polte ................. 491.188 Cross tie. metalliC, N. M. Thomas ................... 491;229 Metals. process of and compound lor coating. W. Cultivator. aouble shovel. Hinkle & Gaither ...... 491.176 Mild ................................................ 491..220 Culvert. C. B. Davis ...... ............................ 491,4OB Metals. reHnl!!f;' A. P. G. Rollet ..................... 491.498 
8::¥ilng��a�:�r v:F...::�c':"l.· B. Jenkin ......... 491.318 ��l��' .!l'.l':r:rJf!u;I';�i-?��emeie;,::"""·""" 491,tm 
Cutter head, T. B. Ree.e............................. 373 Milk coagulating product. C. P. Eyre ............... 491.416 

E::::g:�����:gO���:,.�iJ:': t: :'��i: ·Mary:.:: 331 l1gre,�nl<m �r����:: �a�hr�:'1�r" 'ceiiiriiugaiiy 491,273 Dental chair. A. P. Gould ..... ............... 491.007, treating. O. B. Peck .............................. 49l,131 Dental engine. A. P. Gould........ .................. Motor. See Sprlnj/ motor. Dental enj{lne angle at.tachment. S. P. Sharp..... Mower or reaper cutting apparatus. W. S. &; W. Dental u.e, .urll/Cal forceps for. C. E. Blalte. Sr... S .  EllIotthJr ....................................... m.340 
g:��g;�:t��.,!,�et.n-F��':ii,;,s:::::::::::::::: 491;2'14 ����ger.::'rI::!!I����.:'.r.r�����I\��::::::·.::: 2M:H: Die .tock, B. Thayer .................................. 491.453 Mu.lcal lnstrnment, J. F. Luscomb ................. 491.193 Dies for produclllll de.ljlIl. on soft metal.maklng. Musical Instrument. mechanical. F. Pletschmann 491.223 B. F. Kel.ey ....................................... 491.179 Nut 10CkhJ. L. Hayward ............................. 491.173 Door check. G. W. Wrlj/ht ........................... 491.155 Nut mac ine, M. F. High ............................ 491,175 Door hauger, J. W. Conchar ......................... 491.()l1 011 borner. B. Roberts ................................ m,226 
Egg� ����� 'W;�rl�I���� •. � •. �.����I.��::::: i�:m ��io!�����t�rfon. J. A. Hallden ............... 491,102 
g���:l.'r.��:��oc�'i!:kw�·c�m'!�lr��·:::::::.:::::: �8t� �:I�tb�:�e:rn�.������W:·Diivi.:::::::::::::::::: m:� Draw bars, manufacture of. J. Green ............... 491,� Pans. Implement for liftin". Watkins & Bayle.s .. 491;a93 Drawing. testing and correcting free-hand. A. K. Patterns on woven fabrics. producln leaf metal. CrORS ............................................... 491.100 F. Lehmann ..................................... .. 
��D:-�c:�::;:j' . V: MoHer::::::::::::::::::: i�l:� ��c�a��ft��'W.O��� t. �:�r::::::::::::::::::: Dryllll<ln vacuum. apparatus for. E.�Donard ...... 491.3BB Plano. W. P. Haines ................................ .. Dye. blue black azo. T. Dletll . ....................... 491.410 Piano actiOn, F. A. Guth ........................... .. 
E�:' �rgi!:!'b?u

neel'n�u'I���s:,�niid ·&'·Mobier:.::::: i�1:� �l�res'.:':i-����Jgj/ 1;:lce. E. L. Gaylord........ .' 
Dyeing machine, Clough '" Bigger .................. 491.3BB Pipe eoupllng.�. S. � olrt ............................ 491,299 Edgers, �raVjtit:dOg forl:Dfl, J. Tarrant ........... 491,201 Pipe wrenCh, tv. J. Walker .......................... 49l,265 
ID:gt�� ���hln�;�;:amo?�'i:':':oi'& ·R';I�i;,r: . : :: :�:� PIP��.y������. ��.��I.�� �I.�. :�� .����: .�: � :.��?� 491.184 Electric .wltch and door lock, combIned, J. H. L. .l'lanter, graIn, O. F. yarbrough ..................... 491,4.00 Holcombe ........ ............. ..... ................ 491.426 Plauter •• eed. Learmonth & Beltman .............. m.B63 
ID:��g:.1 ��b:�d �l�1't';;?· H. Hicks ........... 491.106 PlaW��r����.':. ������. ���.���.��� ���.,:?� .. �: 491.390 Emery wheel dre.ser. W. W. Brlsben .............. 491,466 PlIers\¥arallel, Vonhaus & Becker ................. 491.231 En�::iin.;:ee

sP:a�a!=fn�.e. J":c"tf��:.?tary �Ig:: F. · B�R�:l.�3�: :::::: :::::::::::::::::::.:::::: :�tl¥f Extractor. See Bottle .topper extractor. But- Post omee lock box. F'. R. R ldell .................... 491.4� ter extractor. Pot. See CoO'ee or tea pot. Ext
�������.��.�.� .�������.���.����:.:: 491,S'l0 I:g�:�: 'S:�eii�:::�w":: for. W. M. B wer .... 491..0'14 

Fan. T. F. DaVis .. :........... .. .................... 491..40'1 Yower. electrlcaitransmlsslon o� C. S. Bradley ... 491.466 
���. r. oJ': lt�:1n'!n::::::::::::::::::: ::::::::: :: �8t�� r.1�il� �a�f:."es�e30��':bl�e e10�' r..��·(f 491;334 

Fan. vehicle, M. H. Trippe ........................... 491.4M ()rompton ........... . . ............................. 491.240 Fence. J. E. Kline ................ . ................... 491.00 Pump regulator .... W. R Griffith ...................... 491.101 Fenc'1 wire. E. H. McCreedy ........................ 491,440 Pump valve. J ..... ennedy ............................. 491;286 Fe
�':tc'l:;;:� ����Ti 3��'!,��·. �������.� .��� .�� 491.085 K::::'l.l"le�Pll:��'!�k�rtable. D. Noble ............ 491.186 

Fertilizer or Insectlclde distributer. D • .T. Man- Railway gate. automatic, F. A. Curtis .............. 491.472 
Fllen�re8: ien,porary 'biniier' fo;':: X: DODi::: ::::: :: :�:�g l:iI::� :.ilrg��e�'Wc�: �11M;'! .. �: .�':?����! :: 2M:ffl File. letter. A. Tengwall .............................. 491.266 Railway .lllIIallnfv electric circuit for. L. Thalen. 491.387 
Il���:"'t."�eB�g:.�.�:��::::::::::::::::::: :�:� �Il::� t��: dev�Gio�·�:!},I:;ng· .. ·PreadiDii 491,001 Fire klndler. A. Johnson ............................. 49l,355 of. A. H. NeWllher ................................ 491.Hl rlue cleaner. P. A. BurRess...................... . . 491;404 Railway trolley, electriC. B. & A. Koens ........... 491,361 
�1�lga�t�:.· 5.e8� :o��"ri'::::::::::::::::::::::.::::: 1�� Rai�mn..I�.�I.���� . ���������. ���. ���.���.� •. �'.�: 491.132 Folding chair. C. Kehr ...................... 491.214 to 491.216 Reclining cbalr. Martlu & Walrad .................. 491,246 Fracture apparatus. J. F. ROwley ................... m,211 Recoriler. See ca.h recorder. 
Frnl� fl��:;::�lrl� .. I.��������: .��.����.��: 491.269 It:�rtt:a:g�':[iu� �t�=t'lc: Gi-iIDe.&·ii;U:� 49l,496 
Funnel. A. Gersdor1l' .................................. 491.421 ter .................................................. 491..348 Furnace. See Boller gas produclng furnace. De- Rej/ulator. See Draugbtregulator. Pump rega-sulphurizing furnace. Smoke consumlng fu..... lator. nace. . Rein button. J. T. Swartz ............................ 491.199 
Furnace. M. W. Keene ............................... 491.115 Retouching deVICe. A. S. Harry ..................... 491.171 
=:�r�!:"J���W�i:g�:"�lggleman ............. 491.383 ROI::'':,h'rn� f�����f>.����;'��� .. ���� .. ��� 491,341 
Game apparatu .... C. Trogdon ........................ 491,2B6 Roofing. paving. etc .• composition for. D. A. Game board. G. tl. Monks ....................... ..... 491.21'3 Wray ............................................... 491..395 Garment fastenlnlljj B. Bernstein ................... 491,(17Q Rotary ens,ne, A. D. Bellin�er ...................... 491.402 
a�'i.�����sGfo'" ¥:!"�!'�IaCiii':e' oi;' j':ii: 491.435 �:!h ��':.nc��till��.I<Il'JW��:. ��'. �'. �������:.�:: :18t� Arcner ............................................. 491..067 SaBb "alance. F. P. Johnson ......................... 491..114 
Gas. apparatus for the manufacture af, J. Asklns 491.8I1Il Sash fastencr. A. Barton ............ ................ 491.505 

a::.';��::t�g 1i.i'reBcir.'h"J'tiic·8Ciii: iCi,iiliiDanii::: :: l8l:� t::::m =I:::.�e�:::,'f,���e·f�r �::'��:'E: 491.090 
Gas, manufacturing. J. B. Archer ..... ............. 491.(lti6 A. Ree.e et al ....................... ............... m,H7 Gas meter. T. F. Downey ............................ 491,411 Sawmill carriage •• mecbanlsm for operating. J. 
Gate. See Brldile gate. Rallway gate. N. Richey et at . ................................... 491.494 Gearing. chain. E. J. Garrard ........................ 491,420 Scale beam. L. G. Woolley ........................... 491.4fiII Generator. See Steam generator. Scalper. A. Van camp ................................ 491;392 

81���?t�'6'0�����: .�:.��::::: ::::::::::::::.:: ".:'. 2l:1� r�Yi'ri:13:�f� g�nf:.·:.·J.·E;����.s:::::::: '.: : ::: :�:la't 
Governor. P. Lochmann ......... ..................... 491.219 Seallnj/ device, bottle, M. N. & E. P. Lynn ........ . '91,432 

a��e����·c�J;o�f�ofiDaitej.·ioi-·,:eiDoviiig; 491.()l7 ���:ff.g�6i�Ca�r,t��iI�·JrJ�3.;j.:::::::::::::::: 2M:WI B. Ehman .......................................... 491.413 Seller. merchandise. F. Towle ....................... 491.147 
Gridiron. electrically neated. W. Mitchell ......... 491,322 Sewing maenlne attachment. R. A. Shellard ...... 491.194 
Guns. ejector mechanlsm for drop-down. J. Ross. 491,2'10 Sewing machlne. book. D. M. Smyth ................ 491,228 
Gymnasiums. weight holder for cabinet. J. E. Sewing machine tension device. G. F. Ruby ....... 491.265 

Ha:.,h�t!'�c;,:·C:·A:Nei.on::·.:·.·.::·.::::::::·.::::::::: ��:� ��:ff.sb�in�g?�.r�:Edg;,i-i'oii:::.:::.:·::.:: :·:::::: :�:� 
Hand power attacbment, F. M. Fo.ter ............. 491.418 Ship, .team. C. Harrl ................................. 491,170 
Handle. See Casket handle. ShoCJ( binder. C. S. Unruh ....... ..................... 491.391 
Hanl< er. See Door hanger. Shutter fastener. L. M. Froberg .................... 491,165 

::��::. W.oeB!;,���.I�����:::::.:;:::::::::::: .. ::: 2M: ���:� c�:uc:rn�r.:�ace. w. Arne;"ann ......... 491,233 
3::gg:.�: b��T:' device: 'j: '11: 'siOwe:: :: ::::: smy���.I� .. I.���: .. �I.���.I�: .. �����'. �'. �'. ���� 491,312 
�:rb':-'l�r.:;W;J,igRd'::tie: w: Mltcbeii::: :: ':::.: :: 491 ��� 1�gn�:,:'I'k.�c�e�I.����::::::::::::::::::: l��� 
3::�t�C�e�ere.'��f�:.-liy: fi. 'ii: j·.;itkins: ::: : : :: :: fol.484 ��tr�':-fi:��: ¥l��J?��lT.���'.�'.�: �������: �M:� 
3:::t::. v��":��\��t��Ili.;ar;;j.�W:t':hiiaier:· · 491.321 SPl���� . ����� .. s.�����?r .. �����l .•. � •. �: ���� 491.2'/6 
Heel plate. H. Eo Van Benschoten .................. 491,149 Spool bolder. E. C. Jenkin ........................... 491.261 
HIde. machlne for treating. Pullman & Smlth .... m,446 Spring. See Door spring. Medlclne case spring. 
Hod elevator1J, E. J. iJalTllrd .......................... 491;U9 Sprln( motor. D. H. Smlth ..... ..................... 491..110 

Bg::��"��.;���th ........................ M,168 ����kl�g d���l:�h:���1illS . ................. 491,3'17 
Hook and eye. C. E. Barne ........................... 491,399 Square. beveJ.,.A. Hete ... ........................... 491,861 
Hooks and eyes. machlne for carding. J. W. Stand. See washstand. 

Grallller ...................................... .. .... 491,281 Staples. devlce forboldlnj/met&lIIc, W.J. Brown 491,236 
Hooks and eye •• machlne for manufacturing. J. Starch and cattle food. maklng. A. Behr ........... f91.23.l 

W. Granger ...................................... . 491,282 Steam boller. A. StlrllJ;Jg ............................. 491.451 
Hooks. method of and machIne for making gar- Steam englne, G;Smlth .............................. 491.141 . ment. B. C. Manville .............................. 491,289 Steam generawr. A. Langton ........................ 491,217 

I1g�:.�w'i:'ad;. D��aciiirlng: Vi: Vi:iiiii8r::: :.:Bl:� 8tet�E���:fy �.� .��.��� .. ����:.��.����: 491,4112 
Hose hol!;r. L. F. Pearson .. ........................ m.4411 Steamtral'.ll'. A.Llttlefield ......................... 491;486 
Hot water heater, mantel. T. Holland .... : ......... M,ID! Steamer. cbaln. E. I. & E. A. pfeifer ............... 491.492 

��':,':-'i.ai, ����� l�r ·Hart·:::::: ..... :':::::::.: ::::: 4M:fM ����f��;¥."a�sB:U�'o���.���:: :::::::: :::: :: 18tiM 
Ice maklnj/ apparatusl L. Pusey . ..................... 491,225 Stone breaker. A. J. Gates . .......................... 491,1116 
Ice I'low tooth fasten ng,,}. G. Bodenstein ....... . 491;as2 Stopper. See Bottle stopper. 
Insulated magnetic COli. T. E. Morford ............ 491,491 Store service apparatu •• A. A. Callie ................ 491,0'/6 
Insolating electric conductors, T. E. Morford (r). 11;803 Stoveftrepotand stoker, D. Brazier ................. 491;883 
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