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[SEPTEMBER 9, 1882. 
AN ELECTRICAL YARN. I fortified places along the Suez Canal, the same guns on the 

Some of our city newspapers lately manufactured a sensa- gun boats and on shore have been in constant use. 
tional story about the wonderful pranks of Edison 's eleetri- lt is not so wel l known that the small arms of the British 
city , as exhibited at the corner of. Ann and Nassau streets. soldiers are but slightly modified American guns, made with 
The New York Sun produced the longest yarn on the subject , machinery patterned after that developed in the shops of 
and even illustrated tile locality of the pretended electrical Springfield, Mass. The system of fixed ammunition for 

disturbance by a d iagram. The Sun's story wen t  on to re- small arms also, and the m:lchines by which such cartridges 

late how passing horses, when they touched their feet on are made , are all of American origin. 
a particular spot in the pavement, instantly received an .. , ••.. 
electrical shock which made them cut up all sorts of shines DUTY OF THE LOCOMOTIVE ENGINEER. 

and didoes. Amusing details were given ; the strong cart A rail way man pred icts that before many years every loco-
horse would rear and plunge ; the peddler's old hack would motive draw ing a passenger train on a busy railroad will 
rush off on a gallop, etc. It 

.
was stated that none of the crowd I ha:e a pilot 

.
whose sole 

.
busines;.; will be to w�tch the signals , 

of spectators, nor the polIcemen , nor the learned reporter sWItches, brIdges, crossmgs, and so on, wh ile the care and 
h imself, were able to account for the remarkable occurrence. control of the engine will be the exclusive work of the el!l
So the indefat igable liner hastened away to Mr. Eaton , the gineer. At present, he says, the engineer lIlay be trying his 

Vice President and Manager of the Edison Light Compan y , water gauge ur doing any one of half a hundred n ecessary 
and interviewed him, but got little satisfaction . He told the things, when he ought to be looking at a signal . When 
reporter that the electrical w ires were two or th ree feet below trains were fewer and the speed less, an engineer was all 
the surface of the g round , and that it would be impossible that was needed; as the speed is increased and the demands 
for a current to come up from them into any horse on the upon the engineer's atten t ion are multiplied, he has more 
surface. But our penman was not to he put off by so plain than he can do. He must be relieved by a new man, in 
and sensible a statement; so he rushed around some more, front  of or over the engine, who will have nothing to do with 
untIl at last his perseverance was rewarded by obtain ing I the engine, but will watch the road and direct the engineer, 
new and startling information from another employe of the as the pilot of a steamer does, by a system of signals. 
Edison Company, who eviden tly knows more about elec- Any suggestion calculated to increase the safety of rail
tdcity, or thinks he does, th,m Manager Eaton or even Mr. w ay traveling cannot fail to receive consideration. It is 
Edison himself. The Sun g ives the following : safe to predict, however, that the foregoing prediction will 

" Mr. Edward H. Johnson , of the Edison Company, said never be fulfilled , for the sufficient reason that to place a 
yesterday that Mr. Edison and his assistants had spent the second personality between the observation of a signal and 
night in an invest igation of the wires about the neighbor- the manipulation of the engi ne  would be to delay action and 
hood of the disturbance, and that the cause of the peculiar invite disaster. With his hand upon the throttle the engi 
effect worked upon the horses which passed through Nassau neer can do the thing required in any emergency in less 
street had been d iscovered. At the t.ime of the disturbance time than it would take to tel l  another to do it, however 
Mr. Johnson was engaged at the light in Drt'xel & Morgan's perfect the system of signaling ; and with a train running a 
building at Broad and 'Vall streets, and a wire reaching hundred feet a second, a fraction of a second's delay may be 
from one of the chandeliers to a gas pipe caused the wire fatal to a hundred passengers. 
supply i ng one of the currents to become grounded. At the On well regulated roads the engineer'S assistant n ow does 
same time a loose cap at Nassau and Ann streets, working substantially everyth ing required in the care of the engine,  
intermittently upon the wire supplying the other current, leaving the engineer free t o  keep constant watch of the road. 
caused that to be grounded also, and an earth circuit was es- The proposed pilot could do n o  more, and would be less 
tablished . It was a mild current, and part of it was appro- fitly placed to secure the instant performance of the du ty 
priated by the horses that passed a certain point , because at the occasion might demand. 
that point the ground was not so good a conductor as the • , ••.. 
horses. It was a mistake to say , as was said on Thursday, CaDleo C utting. 

that the direct current from the Edison dynamic machine One of the best examples of adro it manipUlation under 
could not be felt. It pricked and tingled very perceptibly, the simple microscope is the operation of cameo cutting as 
and was enough to make a horse kick up. The current that described in an article in Our Home and Science Gossip: 
passed , Mr. Johnson said, was the direct current, and not A visit to a cameo cutter's workshop found him seated 
an induced current. As soon as connection with the loose at a table covered with tools, varying from a triangnlar
cap was closed the phenome non ceased, and buildings were pointed steel instrument to the most delicate p ointed hits of 
lighted all about the neighborhood yesterday, including one steel wire fastened i n  handles. Very fine files and knitting 
at 88 Nassau st reet , next door to the house in which the needles, set in wooden grips and ground to infinitesimal 
loose cap w as found." points, figured in the lot. On a pad of leather, before the 

It is almost unnecessary to say that this stuff about a cameo cutter, was a block of wood just big enough to be 
chandelier wire and an " intermittent cap" half a mile apart grasped with his hand, and (!emented to t he m iddle of it was 

producing an earth c ircuit and a " mild cu rrent," under- an oval object that looked like a piece of alabaster, just big 
ground , and so making the horses kick up on the pavement, enough to make a seal for the finger of a man who did not 
is the silliest of bosh. If this is a fair specimen of the elec - object to wearing large rings. Upon this the arti,t was just 
trical intelligence of the people that the Edison Company finishing a copy , w ith a pencil poillted to needle fineness, of a 
sends around to lay their wires, they should be looked after; photograph in profile of a gentleman, which was leaned 
for good work cannot be expected at the hands of know- agaiust a little photograph easel before him. Haviug finished 
nothings. the outline, he l aid his pen cil by, and t aking up a tine wire 

.. 4 • � .. 
tool he scratched the pencil mark around with it. Then he 

AMERICAN INVENTIONS IN THE EGYPTIAN WAR. took a darning needle with a sharp point and scratched the Price 10 cents. For sale by all newsdealers. 
PAGE Among the supplies for the British army in Egypt men- line deeper. He worked with a magnifying glass at his eye, 

1. ENGINEERING A1iD MECHANICS.-The New Steamer Pilgrim. tion is made of driving apparatus, tubin g , and pumps for and stopped continually to inspect the progress of his work 
-8 figures. -Engines of tbe new iron steamer Pilgrim. -Forging two hundred " Abyssinian wells," by which name American with  critical minnteness. Then he went at it ngain , work-the great shaft for the Pilgrim. -Walking-beam of the Pilgrim . -
'l'be Pilgrim. -The Peking.-John Roach's ship yard at Cbester, drive wells are known in England, from the circumstance ing slowly, scratching over the same line again and again, 
l':l. -Portrait of Jobn Roach . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .. . ... . . . . . .  5559 that they were first used by the British army in the and always examining after each scratch. He changed his 

Trial of the Steamship Zaandam . . . . . . . . . . .... . . . . . . .. . .. . . . . . .. . . . . 5560 Abyssinian war. It is estimated that two hUlidred wells of tools as he went on, and from tbe darnin g needle descended Screw Propulsion. -Cause of. the vibration of the screw. -The 
proper position of tbe screw.-Protectlon of screw against foul- the capacity ordered will furnish from two to three million to a trifiing little fragment of steel wh'e, not as thick as an 
ing.-Improvement of screws . . . . .... . . . . . . .. . . . . .. . . .. .. . . . . . . . . . . . . . 5560 gallons of water a day , and make the army indepeudent of ordinary sewing needle, set in a slender handle. 

'l'he Panama Caua) accordiqg to the Surveys of Messrs Wyse and f f S . 
Reclus. By MANUEL EIssr,ER. (Continued from No. 347. )-Line the sur ace ,vater sources 0 th e country.' eemg t hat the With this he scratched and rescratched, until the lines he 
of tbe canal.-Form aIJ,d dimensions of canal.-Submarine work . - fresh water canals are largely i n  t he control of Arabi, the had draw n with his pencil had qui te vanished, and a thin, 
Jetties and stations. -Resume of the trace.-General remarks on success of the invasion may be largely contingent upon the fine streak of a dark color had marked the outline of the head the construction of the canal. -Preparatory work. -Quantity of ma-
terial to extract. -Sanitary condition.-Estimates of co st.-Definite ability which drive weirs give of obtaining water any- he had been tracing his way around. Next he took one of  
location o f  t h e  line, witb alterations.. . .. . . .  . . . . . . . . .  " '  . . . . . . . . . . . .  5563 where in the desert . his burin-like tools and commenced again. This time he 

II. TECHNOLOGY AND CHEMISTRY.-Bleaching.-Peroxide o f  This , however, docs not exhaust the indebtednesss of the worked on the outside of the outl ine, cutting and scraping 
hydrogen as a lleans for bleaching and it s availability for techni-
cal, medicinal, and chirurgical purposes. -Bleaching products of British forces to American inventors. The great war ships at the snrfaee until the white turned gray, then brown, and 
animal origin. -Hair. -Feathers. -Silk. -!vory and bone . .... . . . . . . . . 5571 of England are supplied with the  Brush electric lamps in- finally vanished, leaving the face in relief, surrounded by a 

Gas and Sugar Apparatus at tbe Saint Quentin Exhibltion. - vented at Cleveland ; and, as every reader will recall, it was black ground-that is, the portrait remained intact in �he 
5 figures.-Improved gas apparatuB -Daix's portable gas apparatus. 
-(l'urnace for reviving animal black. -Apparatus for washing ani- by means of the powerful lights of the fieet that Arahi's white substance which formed the outer layer of the cameo, 
mal black. -Vertical section of wasber . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . 5572 attempts to strengthen the forts about Alexandria ,  under while it had been cut away aroun d  it to the lower 01" dark 

The Detection of Cblorid� of Lime in Water. By A. ANTHOXY cover of night and contrary to agreement, were detected layer. The portrait or figure is th en modulated up(ln its 
NESBIT. .. ..... . . .  . .  . . .. . . . . . . . .  . .  . . .  . . .  . . . . . . . . . . . . . . . ... . . . . .. . . . .. .. . . .  5573 

Volumetric Determination of Lead. By M. Bmssox . . . . . . . . . .
. . . .  5573 and frustrated. After the bombardment began the electric surface until it assumes the roundness of na ture. The edges 

Continuous Equilibrium Weighing Apparaous.--I figure . . . . . . .. . 5573 lights played a not less important part in directing the are left square to the dark ground. 

re:�;!r�;:�:�� .����.��� .������� :���� �.�t��� .. �� . ��iPp�Ilg 5573 movements of the ships at n ight, in guarding against sur- This is necessary , as, if they are graduall y rounded down, 
III. HYGIENE AND MEDICINE. -On tbe Infectiveness of Tuber- prises , and in 'watching the movements of the enemy on the outline becomes undefined toward its juncture with the 

cle, with special reference to Tubercular Consumption. By Dr. shore. relieving surface, owing to the white of the raised portion 
Wl\I. PIRRIE, Professor of Surgery, Univerftity of Aberdeen . . . . . . .  5570 During the bombardment the most effective service was being partially transparent  and pernl itting the dark to show Hypodermic use of Amyl Nitrite. . . . . . .. . . . .  : . . . . .... . . .. . . . . .  . . . . 5571 

1 V. NATURAL HISTORY-How Animals became Carnivorous . . . . . . 5569 don e by turreted vessels ; and the revolving turret is an through it when it is thinned down. Care is taken to finish 
The l'ompanoes ofthe Western Atlantic.-The common pompano. American invention. this dark surface as much as possible with the cutting tools 

-'l'he Carolina pompano.-The round pompano. -The African Th e  machine gun , another American invention, has and so separate the white from it as to leave it smooth and pompano. -The banner pampano . . .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5569 proved an extremely efficient arm for the invading" forces. un scratched. A fi\lal polish is given it, however, with putty V. HORTICULTURE. -Tbe Horticultural Exhibition at Paris, May, U 

1882.-1 figure. -View of the Exbibition of the Horticultural Society One vessel fired 6,OOi) pounds of shot from Gat ling guns powder applied d ry with a stiff brush, but the utmost care 
of France . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5568 the first day of the bombard ment . A handful of marines, is necessary in this operation , as the slightest slip will ruin 

Horticultural Suggestion8. -CuIt.ure of quinces . . . . . . . . . . . . . . .  . .. 5568 • with guns of this type, were able to disperse the Alexan- the work. This is the cameo cutter's work, the mountmgs VI. MINERALOGY. -Tbe Mineralogical Localities in and around 
New York City, and the Minerals Occurring Tberein (continued drian " looters " and restore order in the afflicted city, where being the jeweler'S work. The cameos sell , unmounted, for 
from No. 344). Part ll. By NELSOX H. DARTos.-Pennsylvania man y times their number would have failed without such about twenty -five dollars. 
Railroad cut . -Bergen Hill.-Staten lsland.-Graniteville. -The aid . .. , ••.. 
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5566 
In the subsequent skirmishing with Arabi's troops about THE first teleg:raph line in this country is believed to have 

GRANT .. . . . . . . . .. ...... , ...... , .... ............ , ....................... 5574 Alexandria, and later in the capture of Shaluf aud other been established on Long Island, by Harrison A. Dyar. 
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SEPTEMBER 9. 1882.] J titntifit !mtrirau. 161 
IDLERS AS INVENTORS. During  tbe period mentioned there were about 17, 000 I from slipping or turning in the eye. Very nearly all spe:: 

It is popularly supposed tbat, in order to invent a macbine miles of railway open for traffic in tbe  United Kingdom I of wood in tbis region are bard , and some exceedingly bard, 

for any particular purpose, one must be an expert in tbe par- (16,658 miles at the end of 1875, and 17,696 at the close of and it is wonderful to see with what dexterity tbey handle 
ticular business for w hich the machine is designed. To a 1879). Th e number of passengcrs carried, not counting sea- their chisel -like axes-how they make tbe chips fly, and in 
certain extent this belief is correct, but it Bomehow happens son ticket holders, was 507,532,187 in 1875, and 562, 732, 890 what a short time they make a tree fall. They make con
tbat many of the most valuable in ventions have been brougbt in 1879. The freight rcceipts were about $300,000,000 a tracts for cutting down jungh at very low figures, hut tbat 
out by persons who had no practical experience whateve r in  year. contract does not include the burning of what they cut 
the use of the machinery appertaining to the business for For tbis amount of traffic, tbe average of  forty train men down.  
whicb tbeir inventions are designed. It i s  n ot denied tbat killed and four hund red hurt during each year, seems very "The planting coolies must d o  tbe  latter part, whicb, in 
many o f  our most valuable iuventions are the works of me- small in comparison w ith like casualties on American roads. order to produce a good ready burning, requires mucb ax 
chanics aud operatives of machinery; but it is asserted that At the earlier date specified, the United States bad about work. Not so many years ago the coolies used for this work 
a great many valuable i n ventions have been brought ont by 75,000 miles of rai lway in operation, and now have 100,000. the l\IaJayan ax ( ' bilian , '  in Malay); but gradually tbe plant
men wbo bad no practical experience either as mecbanics Our railway mileage w as thus, during tbe period covered , ers managed to induce tbem to use American axes, tllongh 
or operatives in the line  of their inventions. It frequently about five t imes that of the United Kingdom, though the w i tbout the American-shaped helve, tbey preferring straight 
happens that persons wbo bave no special knowledge of ma- traffic was not proportion ally large , the popUlation of this helvcs. This change in axcs required much persuasion,  but 
chinery, when looking at the performance of  some engine country being much less dense. after a few had tried our ax, and found wbat effective work 

or other machine, discover a chance for improvement and Tbe casualties among train men in tbe United States, if they could do with it, the rest 'of the cool ies on all the neigh-
drop suddenly into the highway to fortun e. the bnsiness were conducted as carefully as in Great Britain, boring plantations soon followed, and n ow they could not be 

The writer has just h ad an interview with a young man should not exceed two hundred killed and two thousand induced to exchange them for others. I am alluding to tbe 

recently graduated at a medical college. His mind is n ot on hurt in tbe course of a year. Competent railway officers tobacco-planting districts of Deli, Langkat, and Sirdang. all 

pills or amputations; but be fancies be can see opportunities give the actual losses as from 1 , 200 to 1 , 500 killed and from lying close togetber, for which Penang, in this colon y, has 
for improvements all around him, and he is now devel- 5,000 to 10,000 injured every year. ever been the place of import for all tbings needed from 
oping several important railway inventions, a sbeet music The disproportion is tremendons. Is it due to tbe greater ahroad, as \Yell as tbe place of shipment of tbeir tobacco to 

turner,and.several other devices not in any manner connected carelessness of American train men, to the use of less suit- Europe. The port of Penang, and not Singapore, has be
witb his chosen profession. One would suppose that his in- able coupling appliances, or to a different mode of making come the place of import for American axes; and, if there 
ven tive genius would turn to surgical and dental instruments, up and handling trains? was an immediate demand for the same here, firms who bave 

artificial limbs, etc. ; 1mt h e, l ike thousands of others, leaves It is bardly credible tbat the train men of American roads their agents or brancbes in Penang would get them from 

his cb osen path, seemingly led astray by some invisible power can be five or six times less careful of their lives and limbs tbere. Otber countries, I have been told, have endeavored 
over wbich he has no control. A man with no calling or than the  men employed on Englisb roads and in English car to compete witb our manufact urers in this article. but they 
profession is usn ally styled a " loafer;" yet many valuable yards. cannot. Those Chinese coolies know tbe shape, quality, and 
inventions have been produced by such men .  It i s  probable tbat there will b e  found a greater variety o f  trade marks of tbe axes they have been using, a n d  (it bas 

Olle of the greates. inventions tbe world has ever seen was cars and far less uniformity in coupling applian ces, in  the been tried) they will not, as the planter-employer makes 
whittled out by an idler in a few minutes. He caught tbe average American train-especially freigbt trains--than in them pay for them, bny any of different shape or trade 
idea by seeing a man t rying to get an implement repaired. English trains, owing to the vastly larger number of con- mark. 
He saw tbe  affair was imperfect, improved it, and revoln- necting  lines here, and the gen eral intermingling of cars " There are various patterns of Malay axes throughout the 
Lionized the world in its most important industry. He was from many roads. Al l  tbese differences increase the hazard Indo·Malayan Archipelago, and a collection of them w ould 
no longer called a loafer, and although long deceased, he in making up and bandling trains; still it may be questioned be very interesting and instructive, bnt it would require both 
is now, and wil l  be as long as the world exists, regarded as if they are great enougb to account for tbe excessive loss of t ime and money to make i t .  I men tion this for the i n forma· 
one of the greatest inventors ever known. It is by no means li fe and limb experienced 11ere. tion of manufacturers of edge tools, knowing that they are 
meant that all i n ventors are men of no steady occupation; but It is pretty certain tbat if, in tbe proposed competition, anxious to get new patterns. 
it is an undeniable fact that ]llany of our most valuable in- it sbould appeal' that tbe couplings in general use here are " Witb such a collection sbould also be sent a few kinds 
ventions are from tbe brains of men wbo were considered less safe and efficient than those the English use, 01' tbat of 'perangs,' or underbrush cboppers, whicb in  sbape resem
as idlers and of 110 account .  devices existing, but not adopted, are calculated t o  lessen our American corn-cutter, and are from 18 t o  22 inches 

Tbis is not meutioned here to cast any reflections on in- the number of casualties, the public attention that will be in length, forming a slight outward curve from the handle 
ventors as a class ; for it is well understood that we are drawlito tbe matter must h asten the adoption of the better to about fi ve-eighths of the length (I mean edge outward). 
wholly indebted to  tbem for tbe wonderful progress tile metbods and appliances. In tbis way the exhibition is cal- The blade in the middle is  about 1;)4' incbes in hreadtb, taper
world bas m'lde and is making, but to encourage that class culated to do mucb good. ing off slightly to th e end, where the breadth is about 1 inch; 
wbo bave no faith or confidence in their inventive abilities In ventors who are curious to compare their ideas or inven- others, again, have tbe same breadth for three-fonrths the 
and tberefore make no efforts. In many communities the tions with the couplers used or proposedJn England will be lengtb from tbe end. Tbe thickness of tbe blade, length
man who gives his time to perfecting some device is styled i nterested in a critica l paper by T. Atwood B rockelbank, w ise , is greater in tbe middle than at the back, forming wIlat . 

a " lazy good-for-nothing;" but when he fi nds himself suc- of England, on " Improvements in Railway Couplings as a is called check the wbole lengtb, tbe center third of the 
cessful his old acquaintances are pleased to know bim. It Necessity of the Day, " printed in No. 21 of the SCIENTIFIC blade protruding, generally, a l ittle more than the other 
will be seen tbat our inventors range from millionaires down AMERICAN SUPPI.ElIIENT. It is copiously illustrated, and thirds. There is a wooden or horn bandle to it, w ell  shaped 
�o loafers, or rather vice versa. Perhaps tbe term" l

.
oafer " I presents clearly and forcibl� �he co?ditiolls of the coupling for tbe hand to make the grasp easy and firm , and a down-

IS h'lrdly appropriate; but as there are so many of them who problem as developed on Bntlsh rmlways. ward curve 01' hook at the end to prevent it slipping out of 
nltimately take their places in tbe ranks of the industrious - , • • .. the hand. Tbe Malays use tbis 'perang' for all ordinary 
and w ealthy, some al lowance may be made for tbe seeming Singapore as a Market Cor ADlerican Edge Tools. jungle cutting, excepting trees of over 10 incbes diameter; 
slur on a very wort by class of people. In a recent report to tbe State Department, Consul Studer, and great is their dexterity in the use of the same. It is also 

The mechanic who has to win  bread for himself and at Singapore, gives tbe following information with regard to tbeir favorite weapon in combat with the ferocious beasts of 
family has hardl y time to devote to inventing; but the idle the edge tools used in tbat region and the possibilities of the j ungle. In fact, a great number of land Malays, called 
man who has notbing  to do, if he keeps bis eyes open, car- American trade tbere; , Rayols'  (distinct from the' Orang laut, , who follow the 
ries off the prize in many instances. But there are many "The sale of edge tools, notwithstanding tbe fact that sea, or are fishermen), have absolutely no other weapons 
who h ave an i dea that tbey cannot i n vent because they are Singapore is in th e  center of one of tbe heaviest timbered than the 'bilian' (ax), the 'perang, ' and tbe 'kris' (dagger), 
n ot possessed of means t o  develop their idea ,s. Tbey look regions in tbe world, is almost null and void; this, in a great which latter tbey carry in tbeir girdles, and occasionally 

ahead to those who have been successfnl and say, " They measure, is owing to the absence of an able and practical spears of bard wood (of the' Nebeng' palm), with or without 
bave heen lucky, and have means to handle their inventions, American agency for the introduction and sale of tbe same. iron points, and variously shaped knives of native make. 
wbile I am without a dollar and can do nothing. " Most of Another good reason is, that the mechanics here using edge Tbere h as been more activity displayed by Europeans in vari
our successful inventors have been those who had no means tools are very nearl y all Cbinamen , who bring their tools ous provinces on the peninSUla under British rule, during the 
in the shape of casb , hut they had its substitute-pluck. with tbem from China, or buy them here from their own past two years, toward selecting, securing, and clearing, as 

There are hundreds of men who might pick up some valu- countrymen. Tb e Chinese are used to tbese tools, and they wel l as planting land, and this may be tbe means of c reating 
able ideas and work them i nto shape if tbey were possessed are al ways of excellent temper, answering well among tbe a greater demand for edge tools, axes especially, as well as 
of the requisite pluck. It will not do to sit down and say, hardest known woods here. It may be know n to some, but saws of various kinds. " 
"I wisb I could invent something. " Our successful inventors not generally, in our country that the Eastern races under
were not of this stamp, and tbis is written to encourage all stand h ow to harden or temper steel for edge tools and 
wbo bave a taste for invention to reach for a successful de- weapons in a manner superior to any otber peoples or races. 
velopment of tbeir  ideas and put them in practical shape. I have myself seen the edges of 'perangs' (tbe 'macbeta' of 
To conclude: Onr inventors are men of pluck, and may the Malays) and' klewangs' (the largest battle· sword of the 
be regarded as our best citizens, even if they were once Malays) tried, by cutting copper coins in two, witbout sbow-
idlers. ing marks on tbe edges (this o ften),  and once a wrought nail 

..... _ with a l ike result, It would be almost impossible to induce 
CAR COUPLINGS IN ENGJ..AND.-A CHANCE FOR 

AMERICAN INVENTORS. 

Tbe Amalgamated Society of Rail way Servants of Eng
land ,  Scotlan d, Ireland , and Wales, will hold an exhibition 
of working models of improved railcar couplings, at Dar
lington, Eng. , from the 3d to the 7th of October next. 

American in ventors are invited to send models, securely 
packed, to F. W. Evans, Exhibition of Hailway Appliances, 
Mechanics' Institute, Darl ington , England, under whose 
d irection tbey will be packed for return after the exhibition 
is over. All exhibits must be received on or hefore Septem
ber 30. The Board of Trade will grant a certificate protect
ing tbe patent rigbts of i nventions exbibited, and promise 
to direct tbe attention of rail way inspecti ng officers to the 
exhibition, as Ibey have every wish to encourage the exami
n ation and consideration of such appliances. 

It is reported tbat out of an estimated total of from 
twelve to fourteen thousand train men on British roads, 206 
were killed outright and 1,614 injured, dnring tbe five years 
endi ng with 1880; a large proportion of these accidents be
ing due, in the opinion of tbe Amalgamated Society, to the 
present mode of coupling cars. 

Cbinese merchants to adopt our edge tools. Such among 
them, carpen t ers, as h ave been in the United States, or 
served on American or European vessels, might perbaps 
form an exception to this rule; but tbeir number, compara
ti vely, is rather  limited. The shipping being very large here, 
especially steamers, the ships' carpenters are the best cus
tomers of 'civilized edge tools, ' and buy them in tbe ship 
chandleries, and tbese are nearly all of English manufacture; 
but such a thing as a 'tool chest ' after American pattern is 
not to be had. Our manu facturers of edge tools, or their 
agents, must take the matter in hand i f they want to sell 
their products here successfully. Tbe Malays l iving in tbe 
jungle, and who clear the same upon contraet for planters, 
cannot be induced to lay aside their weird and strange look
ing l igbt axes for American axes. 

"This bas been tried repeatedly by tbe tobacco-planters 
in Sumatra. Their axes resemble a narl'OW shaped batchet 
(such as the planters use in the United States), only that they 
are longer and a little wider, and that tbe eye for the belve, 
round in shape, is in the hammer part, or upper end of the 
ax. Their helves are much longer than ours, of elastic wood, 
and only as tb ick as an average broom bandle. Tbe hel ve 
is so fastened to the ax, witb rattan thongs, as to prevent it 

•. e ... 
Overhead Fire Escapes. 

A 'rasmanian correspondent suggest s as a fire escape a 
passway of iron along and above the roofs of houses; pass
ing tbrough the more lofty buildings if need be, or diverg
ing to tbe right or left, so as to bridge over and connect all 
tbe  houses of a block, thus securing an easy and safe passage 
from any house to those adjacent, as well for tbe convenience 
of firemen as for the escape of those who are beset by fire. 
Tbe construction of these iron passes, he says, conld be 
fairl y compulsory to owners, and they need be by no means 
of an unsightly appearance. When wished, they could be 
elegantly constructed to conform to the general architecture 
of tbe building by or through which it passes, and tbis  would 
bold good with regard to tbe mean s by wbich each house 
was connected with this proposed passway.' He is aware 
that there are disadvantages which at once crop up-appar
ent danger from burglars, and so on-bnt there is no good 
w ithout its modicum of evil, and this weakness of his plans, 
he tbinks, could be overcome and guarded against. 

Elevated Railroad in Cleveland. 

The first passenger train over the New York, Chicago, 
and St. Louis Railroad, from Chicago eastward bound, 
passed tbrough Cleveland ,  Ohio, Angust 30. The beart of 
the city is traversed by a system of bridgeB and viaducts, 
tbat carry the tracks above tbe streets and all other 
roads for a d istance of nearly a mile. The cost of tbis por
tion of tbe road was about $250,000. 
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j'eitutifi e �utttitlltt. 
IMPROVED FENCE. reading the hundredths of a millimeter on a scale having 

We give herewith an engraving of an improvement in wide divisions. He has solved the problem as follows : 
fences for farms, railroads, and all inclosures requiring a His instrumen t consists of a rule which is di vided into 
light, easily constructed, and inexpensive fence. The prin- millimeterb and along which slides a box carrying a movable 
cipal novelty in this invent ion is  the post and the fasten- arm. On this box, instead of a vernier, tllere is traced a 
ings. The post is made of rolled T iron or steel , with simple datum point, designed to be brought opposite any 
flanges riveted to the lower end to give it a firm bearing in point whatever of the d ivision of the rule. A set screw pel
the soil. The flanges are triangular, and form a pointed . mits of the box being secured at any part of the rule. At 
shoe (as shown in Fig. 3), which may rcadily be driven into the extreme left of the latter tllere is fixed a cylinder which 
the ground. This post, while very light, possesses ample performs the role of a stationary arm, and which consists 
strength for resisting any strain to which it is liable to be of two pieces-a steel axis fixed to the rule, and a steel 
subjected. The post may be made of a single bar of T iron, sleeve which revolves on sucll axis. The aperture in the 
or it may be made of two flat bars arranged at right angles sleeve is made eccentric by a half millimeter with respect to 
to each other and clamped together by the clamps used to the external cylindrical surface, so that at the two  extremi
secure the wire to the po�ts. ties of a same d iametral plane, the thicknesses of the sleeve 

The barbed wires or bands or board strips used in form- differ by one millimeter. 
It results from this that if, after setting the sleeve so that 

the generatrix corresponding to the 
least tbickness is in contact witb tbe 
movable arm, the sleeve be given a 
half re volution, the greatest thickness 
will come opposite the said arm, which 
then will have to slide back one milli
meter. Bnt, during tile  half revolu
tion of the sleeve, the backward move
ment will have been progressive, and 
will ilave passed through all the values 
comprised betweeu 0 and 1 millimeter. 
The values of these displacements are 
read upon a disk, which is fixed to 
the base of the sleeve and centered 
upon the axis, and which carries an 
equally divided scale, each division of 
which corresponds to a displacement 
of a hundredth of a millimeter. The 
reading on this division is effected by 
tbe aid of an index fixed to the rule. 
Measuring with the instrument is per
formed as follows :  

[SEPTEMBER 9, 1 88 2. 
When another division of the disk is opposite i, the num

ber corresponding thereto indicates the number of  hundredtb s  
o f  a millimeter that must b e  added t o  the reading made at 
I, in order to have the actual distance o f  the two arms ; P,  a 
set Si!rew, acting on a collar placed at tile base of the micro
meter disk and centered on the axis, a. This permits of fix
ing the disk in any position whatever. 

. 4 . ,  • 
NEW RAILROAD SIGNALING APPARATUS. 

We give an engraving of an improved signaling appara
tus designed to give at railroad crossings an unmistakable 
indication of the approach of a train. 

The i l lustration show s  the apparatus in its normal condi
tion in t h e  distance, w llile ill  the foreground it is in signal
ing position, having been operated by the approaching 
trai n .  

The  invention consists of a series of rock shafts secured 

POWELL'S IMPROVED FENCE. 

The division 100 of the disk is placed 
opposite the fixed index, and then the 
box of the sl iding arm is fixed in such 
a way that its index is opposite a di-

ELY'S RAILROAD SIGNALING APPARATUS. 

ing the panels are all secured in place either on the fiat or 
ribbed Dide of the post by means of t iJ e  clamp shown in  
Figs. 4 and 5, and the  keys sbown in Figs. 6 and 7. 

The clamps are each provided with a recess for receiving 
the wire and c lamping it securely against the post, so that 
it cannot be lifted out of place. 

Any kind of barbed or plain wire or barbed or plain strip 
may be used in connection with the post, and, if desired , 
wooden rails may be used, the rail at the point where it 
comes into contact w ith the post being chambered out to 
receive the end of the c lamp, and a wire being placed across 
the chamber thus form ed, to be received by the clamp. 

The corner posts of this fence are supported by an inter
nal brace, and the lower posts, in long stretches of fence, 
are furn ished with an extra stay, to keep them from being 
drawn ont of the ground.  

This fence is readily put  up, is very cheap, and at  tbe 
same time durable. It is capahle of being adapted to door· 
yards, lawns, etc. , and, when nicely painted, has a ligbt 
aud attractive appearance. 

Further information in regard to this useful invention 
may be obtained by addressing Mr. T.  S. Peck, Burling
ton, Vt. 

.. .  1 1  • 
VERNIER AND MICROMETER CALIPERS. 

The instrument shown in the accompanying cut is d e
signed for use in shops where great 
accuracy in measurement is requi-
site. The object of the apparatus, 
wbich is the invention of Mr. Aug. 
Cuvillier, is to measure witll exact
ness to tbe hundredtb of a miili· 
meter, not only slight tbicknesses. 
as is done with the metal gauge, 
but also great thicknesses, as is 
done with the vernier calipers_ 
Mr. Cuvillier's objection to the lat
ter is that they are wanting in accu
racy, owing to the fact that the 
vernier gives only tenths of milli
meters, and that the eye often fails 
to recognize the division on the ver
nier that coi ncides with one on the 
rule. Sucll a criticism appears to 
be exaggerated ; for, w hen the di
visioll is correct, and when the 
marks are sufficiently distinct, un
less an observer be far-sighted, he 
can not only read the tentbs, but 
can also readily estimate the twen
tieths of a millimeter. 

Moreover, were such an instrn
ment as this provided with a ver 
nier giving the twentieths of a milli-
meter, and a stationary lens of five to six centimeters 
focus, there might easily be obtained, by estimate, fractions 
up to nearly a hundredth of a millimeter. However this 
may be, Mr. Cuvillier has had no desire to have recourse 
to snch an optical amplification, which might perhaps ren
der the instrument too fragile, but has sought a method for 

vision of the scale, and that the d istance of the arms exceeds 
by less than one millimeter the size of the piece to be 
measured. 

Afterward the sleeve and disk are turned unti l  the piece 
is slightly grasped between the two arms. Then opposite 
the datum point o:f the disk there is  read on the scale of the 
latter the number of hundredths of a millimeter tbat must 
be added to the e[]tire number of millimeters indicated on 
the rule by the index of the movable arm. The read i[]g of 
h undredths is effected, moreover, without hesitation or 
fatigue ; for eacb of them corresponds on the disk to an in
terval w hose minimum is a half millimeter. 

The instrument will be more readily understood from the 
following description of the figures : 

Fig. I-Elevation. Fig. 2-Plan and section in the direc
tion AB. r, steel rule divided illto m illimeters ; c, brass box 
which slides o[] the rule or bar ; b, movable steel arm brazed 
to the box C/ I, i n dex that may be set opposite any one of the 
divisions of the rule, and which is flanked by t w o  small di
visions which are equal, and less than one millimeter. A 
compariRon of the distances between these divisions and two 
di visions of the rule insures of accuracy in the concordance 
o f  tbe index, and of the corresponding division of the rule. 
P, set screw for hol d i n g  the box in any desired position ; a, 
steel axis of the stationary arm fixed at the extremity of  the 
rule ; m, steel eccentric sleeve revolving about the axis, a/ t, 

Fig. L 

'Fig. 2. 

l' 
VERNIER AND MICROMETER CALIPERS. 

a graduated disk, brazed on the sleeve and centered upon 
the axis, a. According as the divisions on this disk, which 
are numbered from 0 to 100, are brought opposite an index, 
i, the distance from the surface of the sleeve to that of the 
movable arm is either equal to the number of millimeters 
read by the index, I, or a unit greater than such number. 

below the railroad rails parallel w i th the cross-ties, the 
shafts being provided with levers that project upward in 
position to  be engaged by the l ocomotive, and the rock 
sbafts being con nected with the signaling apparatus by wire 
ropes or rods, the signal arm is thrown down at the cross
ing as the locomotive passes over the lever of the rock shaft. 
There are three rock shafts to each signal, one connected 
directly with the signal arms by means of short rods, the 
other:; placed at opposite sides of the signal and at a con
siderable distance from it. 

A train approaching the apparatus strikes the first lever, 
thereby partly rotating its rock shaft, which, by its wire rope 
or chain connection ,  turns the middle rock sbaft connected 
directly with the signal. This tbrows the �ignal arm 
into a downwardly inclined position, when tbe pendants, 
which were bunched together near the post, slide downward 
along the signa l  arm and anange themscIves at equid istant 
points along the l ength of the arm, the distance bet ween 
them being regulated by a cord attached to the top of eacb . 

This device forms a yielrling barrier tllat is plain ly  visible, 
and at the same time will give way should a frightened 
animal try to pass through it. 

This barrier is  not intended to close the roadway ent irely, 
as it extends only about two-thirds the way across the road.  
When the locomotive reaches the lever con nected directly 
with the signal, the sign al arm is raised . and tbe pendants 

slide by their own gravity down· 
ward toward the post wbich sup
ports the arm. 

The operation of this apparatus 
is the same when approached from 
either direction ;  and it not only 
gives the visible signal,  it gives an 
audible signal by means of the  bell 
hung by a very flexible spring at 
the end of the s ignal arm, When 
the arm drops this bell rings for a 
considerable time. Furtber infor
mation in regard to this useful in
vention may be obtained by ad
dressing Mrs. Horatio Ely, Jr. , 
Black Mills, Monmouth Co. , N. J. 

... . .. 
Tunnels on the North PaeUle. 
Chief Engineer Anderson,  of the 

Northern Pacific  Rail way, gives 
the dimensions of the tunnels, on 
that line as follows : At the Big 
Horn, 1,100 feet, now completed ; 
through Bozeman Pass, 3, 600 fee t ; 
at the Mullan Pass, Ileal' Helena, 
3,650 feet ; at the Mullan grade, 
500 ;  and at the Blackfoot, 500 ; In 
all 9,350 feet. The heaviest work 

is at the Bozeman and Mullan Passes. 

To PLUG LEAKY BOILER TUBEs.-If the leak is neal' the 
head, fit and drive in a short ferru le ;  if tbe leak is in the 
hody of the tube where a band ca nnot be bolted around it, 
take it out and put in a new tube. 
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SEPTEMBER 9, 1 882.] 
THE HISTORY O F  A GREAT INVENTION.-THE GIFFARD 

INJECTOR.* 

Giffard has recently died.t He was a great inventor, and 
every one bas in tcrested himself in tbe details of bis life and 
with the recollection of bis labors. We beHeve that it will 
prove of interest to all to learn tbe b istory of the discovery 
tbat has immortalized his name. The invention of the 
Giffard injector affords sti ll another instance o f  tbe fact that 
it is always through serious Rtudies, patient preparation, un
remitting work, and persistent thougbt that those results of 
genius are reached which flndow the industrial world with a 
new process or a new apparatus. 

For m any men, it would seem to be a sorrow and almost 
an offense to recognize the merit and superiority of an. in-

f titufifit �tUtritnu. 
Like many others, I visited Mr. Flaud's sbop, i n  whicb a 

45 kilogramme engine was running a dozen tools, the small
est of wbich was larger than tbe engine. What appeared 
singular, at first sight, was tbe large size of the bearings or 
plumber-blocks in which the litt le steel driving shaft re
volved. A connecting rod, also of steel, transmitted to the 
driving shaft tbe motion from a pistou rod that made 6,000 
strokes per minute in traversing from top to bottom and bot
tom to top the small vertical cylinder that tbe steam 
entered. 

The bearings employed for tbe small steel driving shaft 
were wider than tbo�e used on ordinary steam engines run
ning at the rate of  50 revol utions per minute, and with a 
large iron shaft, 10 to 12 centimeters in diameter. 

sbeets, written in Giffard's own band ; but, as I bave just 
explained, at tbe dates of July and August, 1 850, it was im
possible to spend money for making experi ments or for con
structing a new apparatus. Mr. Flaud did not tben believe 
in tbe possibility of realizing practically an apparatus the 
data for wbicb were in contradiction to all tbe tbeories of 
beat tbat were admitted up to that time. 

Under these circumstances tbe injector made no progress 
a� tbat epoch. Desiring to first obtain resources, Messrs. 
Flaud and Giffard took out their first patent, under date of 
the 9th uf September, and under No. 10,44 1 ,  for a system of 
high speed steam engine-tbat is to say, for new arrailgements 
in tbe engi ne wbicb was practically experimented with in 
1849, under conditions as exaggerated as possible as to speed. 

, 

Fig. S.-SECTION OF A GIFFARD
· 

INJECTOR. Fig. 2.-FIRST SKETCHES OF THE INJECTOR AND FIRST FORM 

OF THE APPARATUS. 

ventoI' ; and to attribute to bazard and cbance the occasion 
of a great discovery is to cause them genuine satisfaction. 

If the in ventor has benefited by a chance, by an accidental 
experiment, he is no more tban a man the equal of and like 
others-a fortunate one of the earth ; and people may envy 
bim while esteeming themselves unfortunate in not having 
had the luck to make a similar " find , "  just as is  envied the 
possessor of the ticket which drew the grand prize in the 
lottery, or the miner who finds an ingot of gold. 

I t  is our inten tion to use Giffard as an example furnishing 
a new proof of the absolute assertion tbat i f  the discovery 
and appropriation of a material treasure already existing, 
but for the moment hidden from the eyes of man , can be 
attributed to accident, to chance, the discovery by Giffard 
of his great in vention, tbe injector- tbat treasure that he 
neither found nor invented, but created-can be attributed 
only to his genius and persevering labor. 

Up to the present time it has always taken a combination 
of endurance, persevering effort in work, and of inventive 
genins to endow the world with those w onderful creations 
that mark an epoch , such as the printing press of Gutenberg, 
the enamels of Bernard de Pa
lissy, the steam engine of Watt, 
the  mule-jenny of Arkwright, 
tbe loom of Jacquard, and the 
works of Robert Fulton, Phi
lippe de Girard, etc. 

I have cited tbe names of  in
ven t ions known to all, but, in 
aid of the assertion that I main
tain .  the examples are numerous, 
and all characteristic, from the 
manufacture of iron by Lord 
Dudley, in 1621, down to the 
manufacture of steel by Besse
mer, in 18;i6, and of the Giffard 
i njector, in 1858. 

During the cou rse of the yeal' 
1 849, Giffard had Mr. Flaud con
struct tbe high speed steam en
gine that he (Giffard) had de
vised, calculated to draw an en
gin e  whose arrangements and 
proportions disagreed w i tb all 
those ideas that had, up to that 
time, been admitted and accept
ed by constructing mechani
cians . 

Giffard relied on the admitted 
theory and mechanical formu
las, but it was only to deduce 
from them ideas of surprising 
boldness. A single  example will 
suffice to demonstrate this, sInce Fig. I .-THE 
at that epoch be caused to be 
constructed and regularly operated a three horse power en
gine, weighing only 45 kilogrammes, flywheel included, and 

running with a speed of 3,000 revolutions per minute. 

* Emile Barrault, in La Nature. 
t See portrait lind biographlClI1 sketch in our issue of Angust 5, current 

volume. 

At my observation Giffard contented himself with show- But in 1850 Giffard had met some engi neers of the Central 
ing me, in a copy that he had made from one of our books School (0 wbom he had communicated his ideas on aerial 
of the Central School, the formula of the friction whose navigation , and who had become enthusiastic over this new 
terms were independent of the surface ; and I then under- application of the steam engine. His studies were pusbed 
stood- in  what manner he bad util ized theOl'y in order to pass with activity, as were his experiments, and, on the 20th of 
to the practice of construction under new and fecund con- Angust, 1851, under No. 12,226, he made application for a 
dition�. new patent for France for the application of steam to aerial 

The important tbing for tbe builder, as well as for the in- navigation. 

ventor, was to earn mouey, since all resources were used up I should say that, up to tbe end of his life, the direction 
-by Giffard in experiments and the con struction of bis l ittle of balloons under certain given conditions was the constant 
high speed engine, and by Flaud in the starting and keeping object of Giffard's labors. and he was absolutely convinced 
up of his small worksbop. of the possibility of realizing such aerial n avigation, whicb 

The want of funds was so complete that it was impossible he was proud of having been the first to experiment with 
to obtain, by uniting their two purses, the sum of 1 00 francs practically ; for, in 1852, be bad ascended alone  to a great 
that. was necessary to deposit for the patent ,  the drawings height in the atmosphere by means of a balloon elol1gated 
and description of whicb were all prepared. like a ship and moved by a remarkably light high speed 

It was precisely at that period of time (toward July, 1850) steam engine. In view of the scanty means at his disposal, 
that, while pursuing the theoretic calculations tbat he de- this attempt bad all the success that the inventor could dare 
sired to m ake a practical application of, Giffard wrote tbe to hope for, and if, at that time, be had been seriously aided, 
resume and the calculations for his feed injector without the question to-day would have been more advanced. But 
movable parts, and with conical tubes and free interval. of his three colaborers two had suddenly died, David and 

Sciama, and the third, Cohen, 
had used up bis financial re
sources. 

Persevering in bis researcbes, 
Giffard wished to try again un
der better circumstances his 
great experiment in aerial navi
gation ; so, with this end in 
view, he made numerous bal
loon ascents, studying with care 
the means of constructing light 
steam boilers ; of manufacturing 
pure, and consequently lighter, 
bydrogen : and all the mi nutest 
details in regard to the nume
rous means  that might remedy 
the defects that he had observed 
in his first experiment. 

GIFFARD INJECTOR MOUNTED ON A LOCOMOTIVE. 

It w as in a new patent (No. 
24,057) of July 6, 1855, that we 
embodied the improved sys
tem of aerial navigation whose 
elements he had combined ; and, 
on the 25th of November, 1856, 
we likewise indicated tbe prac
tical processes which permit
ted of the manufacture of pure 
hydrogen. However, Giffard's 
resources were still very m odest, 
and it was only after having 
studied out and bad patented a 
regulator valve, in 1857, with 
Flaud, whose shops had grown, 

This apparatus he wisbed to make an application of to loco

mot.ives as a substitute for feed pumps, and to do away with 

the ridiculous m ethod then in vogue of feeding boilers at 

the station .  
The final calculations for the injector, with geometrical 

.s:k�t9l:!-�� tnqkating the dimensions, are made on four loose 

that be took up again the pro

blem of feeding boilers, and obtained a patent (Febrnary, 

1858) for a system operating by centrifllgal force. 
At this time it was a question of find ing a boiler feed ap

paratus without any particular reference to very high speed 

engines. The plan was executed in Flaud's shop by means 

of two small turbines united on the same a::tis ; the one, re-
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ceiving the steam o n  its circumference, acting a s  a motor, conformably t o  ideas hitherto held, the quant ity o f  steam 
and the other, receiving the water at its center, acting by contained in bodies is preserved in its entire ty  through the 
centrifugal forclil. To feed a hundred horse power boiler it changes in volume that these undergo, independently of the 
took an apparatus of only 10  cent,imeters diameter, weighing quantities of motive or resistant power that are the conse-
3 kilogrammes. quence of such changes, i t  is clear that the operat ion of Mr. 

The little feed apparatus was very simple and ran with Giffard's apparatus will give rise to n o  loss of heat except 
regularity. Orders began to come in in numbers, and Mr. that due to radiation or to contact of the boiler and its ap
Flaud was full of confidence in the industrial success of it ; pend ages with the surrounding medium. The su pply will 
but there was anot her in ventor who held a valuable patent take place gratuitously. I f, conformably to the more ra
for a turbine whose arrangemen ts resembled those adopted by tional principles of the new dy namic theory of heat, we 
Giffard . This patentee, Girard, a distiuguished hydraulic admit that heat is converted into motive power, and re
e ngineer, had never thought of the combination i nvented by ciprocally, so that all motive or resistant power, all the 
Giffard, or even of the feeding of boiler8. He was a very live force developed or destroyed in the changes of vol· 
positive person ,  a man .who had suffered much, and in the ume or state of the bodies, be accompanied by a disap
new application  devised by an other he hoped to find some- pearance or a production of equivalent heat, the quantity 
thing to make up for his numerous troubles ; and  he, there- of heat expended in the operation of the Giffard apparatus 
fore, was desirous of working up, to his own exclusive profit, will be (setting aside losses through radiation 01' contact with 
what many manufacturers would necessarily have seconded. the surrounding medium) precisely equivalen t to the motive 
In the face of a claim that was presen ted with some irony, power that corresponds to the elevation of the quantity of 
and under the threats of a lawsuit that he was not in a feed water from the reservoir that holds it ,  and to the forc
position to defend, in vie w of hi s  financial position at the ing of it into the boiler under the pressure that exists therein .  
time, Giffard betook himself t o  his calculations o f  1850. W e  are, then ,  justified i n  saying that the Giffard injector is 

It was May 8, 1858, about one month after abandoning the a feed apparatus which i s  theoretically perfect for steam 
centrifngal apparatus, that he took out his patent in France boilers. The inventor has proved that the dimensions can 
for the feed apparatus  that bears his name-the first realiza- be so arranged that it w i ll work under material conditions 
tion of those new scientific doctrines the knowledge of that nearly reach such theoretic perfection. "  
which to-day i s  the basis of classic teaching.  Testimonial s  in regard to the importance of this invention 

The annexed cut (Fig. 2) shows, at Nos. 1 and 2, the figures are numerous from all sources, but it will suffice to mention 
of the patent WhICh represent the injector as seen in sectional that the mechanical prize (Mont yon prize) was awarded 
elevation. Giffard by tile Academie des Sciences at the competition of 

The perfection of this apparatus, ill  which no part was in 1859, without his having taken any steps to obtain it or even 
motion ,  made nil the project .of working up the first cen- made any communication.  
trifugal motion apparatus that Mr.  Girard had seen fit to I shall not ,  at present at least, speak of the difficulties that 
seize upon. the in vention met with later on , for I desire to remain faith-

For four or five months the i njector, constructed as shown fnl to the title of this article and limit myself to the history 
in the cut, worked in the shop in Rue Jean Goujon, and of the in vention. 
was visited by the most prominent engineers, who could Reduced to its simplest terms, the invention of the injector 
scarcely believe what they sa w until they had an opportunity is based upon the idea that the steam boiler should furnish 
of experimenting for themsel ves. directly the power necessary to supply itself with water. 

Before the injector, the only feed apparatus employed for To realize such an idea, a section in the boiler causes a 
steam engines were four in number, viz. : jet of steam to issue, which passes into a conical tube that 

1 .  The pulsometer, which consisted of a large and strong leads it in such a way as to suddenly come in contact with 
vessel that was emptied and filled alternately by maneuver- the sucked up liquid, in order to bring about by a suddeu 
ing cocks and val ves, and which could be employed for condensation the transformatinn of the live force. 
locomotives and steamboats. As a consequence of the conversion of velocity into pres-

2. The pump, actuated by the engine, and the vagaries in sure, the water is carried to a val ve in an other section of 
the operation of wh ich were numerous, since  noth i ng more the boiler, and the dimensions of which are smaller than 
was necessary to stop the play of the val ves than the  presence th ose of the aperture til at allows the steam to escape. A 
of the smallest foreign body, or even of sour water. MOre ) system of two con es, one convergent and the other diver
over, the wnrking of the pump required a certain amount gent, permits  of regu lating through the former the conver. 
of force from the motor that dimin ished its powe r ;  and, gence of the fluid jet, the form of which is so modified by 
in addition, freezing and frequent repairs were to be ap' j the d ivergent cone as to facilitate its re· entrance into the 
prehended. boiler in spite of the pressure existing therein . 

8. The donkey engine, or pump actuated by a special en- Such is the apparatus as arranged on all locomotives to 
gine, a costly apparatus that cousumed much steam and feed their boilers . 
took up considerable room, on locomotives for example. Fig. 3 shows in longitudinal section an injector in position ;  

4. The reservoir, which allowed water to e n t.er the boiler and this, with the descriptiou appended t o  this  article, will 
through the act ion of gravity, thus necessitating  its being be sufficient to allow the working of the apparatus to be 
placed at a great height. understood. 

During the year that followed the obtain ing of the patent, And now we may sum up til e  new scientific principles, 
numerous practi cal improvements brought the injector to a four in number, that are combined and brought into play 
state of perfection in working, and the certificate of addi tion in this remarkable invention, along with principles and 
in which I embodied all these improvements bears date of mechanical methods already known : 
May 7, 1859 . 1. O n  cont.act with the water the steam condenses and 

Fig. 2, No. 3, shows the drawing that was annexed to the communicates to it  its velocity . .  
certificate of addition o f  1859, and represents in  section the 2. Con densation can only take place if the water i s  n otably 
improved and final arrangements of the feed apparatus of colder than the steam ; and it is therefore uecessary that the 
Giffard's invention. water, already heated by the condensation of a part of the 

I have said that mechanical builders and engineers had steam, shall be put in  contact with uncooled steam. 
con sidered that it was impossible for the injector to work ; 3. The pressure of the jet obtained by the condeoRation of 
so, when the first application of i t  was made on the locomo- the steam may be notably greater than that of the motive 
tives of the Railway of the East, care was taken to leave the steam. 
feed pumps in place so as to be able to use them if there 4. A liquid may be thrown to a distance from a stationary 
should be need. But it was not found necessary to have ajutage within another one also station ary, communicating 
recourse to them ; for it was ascertained by experiment that with a reservoir wherein there is pressure, without any loss 
the action· of the injector was easy and sure, and, at the end of liquid occurring as a consequence of such transmission.  
of a fortnight, the feed pnmps were removed. Fig. 1 repre- I hope that I have given proof of . what lies close to my 
sents portion of a locomotive engine w ith its injector. heart, and furnished enough details to cause it to be under-

It will be still remembered at the present time what sur- stood tllat Giffard alone was in the position proper for 
prise and astonishment followed the first appl ications made realizing the invention of the injector, because he  had slow ly 
by M. Dupuy de L6me, the director-general of naval con- and laboriously amassed those treasures of science and indi
structions, who was one of the first, in 1858, to negotiate for vidual experience tllat permitted him to  succeed. 
the introduction of the injector into  the navy. He was an indefatigable and patient worker, who recorded 

Communications were received by scientific societies from in his note books all that he saw, observed, and calculated ; 
distinguished men whom they had charged with the duty of and it was thus that, at an opportune moment, he was enabled 
making in their behalf an attentive study of this apparatus, to slIm up in one powerful effort the long prepared elements 
which was attracting the attention of all competen t  men by of the problem that he had proposed to himself in youth. 
its originality and the novelty of the scientific principles that When Giffard escaped from the Bourbon College to go to 
it brought in play. the Saint  Lazare. station, it was in order to make a study of 

In a report made to the Societe d'Encouragement, and the running of locomotives, and to become exasperated at 
which was published in its numher for June, 1859, M.r. Ch. seeing them too often expend their power in ridiculous 
Combes, of the Institute, after saying that the injf!ctor con- movements made for the sole purpose of bringing to the 
tained no solid movable piece, added that it was founded boilers the water necessary for the supply of their strong 
upon the  principle of  the lateral communication of  the motion steam engines. 
of fluids, and that it  uti lized " the jet of steam from a boiler The injector was not a lucky find, the result of an acci
for feeding this boiler itself, " realizing an industrial applica- dental experiment,  the flash of an inspiration of genius ; for 
tion in which " the heat contained in the jet carried along by Giffard calculated (as did Newton over the fall of the apple) 
the steam played the principal role . " from the experiments made by hi m in 1850 and after. It is 

In one part of this important paper, Mr. Combes expressed we who to-day benefit by the fruit of the persevering and 
himself thus : " Considered as a feed apparatus for steam conscientious efforts of this immortal man , whose li fe was 
boilers, M.r. Giffard's apparatus is,  undeniably, the best of well employed for humanity. 
all that have been or can be employed, as it is the simplest DESCRIPTION OF FIG. S .-A, steam pipe communicating 
and most ingenious of them. If we suppose, in fact, that with the boiler ; B, another pipe receiving steam from the 
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preceding through small holes, and terminating in a cone ; C, 
screw rod, cone-shaped at its extremity, actuated by the 
winGh, M, and serving to regulate and even intercept the 
passage of the steam ; D, water suction pipe. 

The water that i s  drawn up introduces itself around the 
steam pipe and tends to make its exi t through the an n ular 
section at the conical extremity of the latter. This annular 
section is increased at will by means of the lever, L, which 
acts upon a screw whose office is to cause the pi pe, B, and its 
system to move backward or forward. E, diverging aju
tage, which receives the water injected: by the jet of steam 
that condenses therein at I, and imparts to it It portion of its 
speed, in proportion to the pressure of the boiler ; F, a box 
carrying a check-valve to keep the water from issuing from 
the boiler when the apparatus is not at work ; G, a pipe that 
leads the i njected water to the boi ler ; H, purge 01' over
flow pipe ; K, sigllt hole, whiGh permit s t.he  operation of  the 
apparatus to be watched, the stream of  waler being dis
tinctly seen in the free interval. 

Does the Bee Injure Grapes f 
To the ilJditor of the ScientijW American ,' 

It has long been believed, and is now almost universally ac
cepted as a fact, that the bee destroys grapes and other fruits. 
I have watched the little workers for years, and have been 
loth to  believe it. I observed long ago that they never at
tacked sound grapes. Bnt when defective, or split as the 
result of a rainy spell, they would then suck out the juices .  
Being unable to convince others of the harmle�sness of  the 
insect in any other way, I devised for that purpose the fol
lowing experi ment ,  which any one m ay try for himself. 

I placed at the mouth of the hives bunches of several 
varieties of thin-skinned grapes, and for days, al though the 
bees were constantly crawling over them , not a berry was 
injured. I then punctured half of the berries on each bunch , 
and instantly the bees went to work on all so punctured , i n  
a short time sucking them dry. The remainder o f  the ber
ries were untouched, and remain ed so until punctured by 
me, when they in turn were attacked as promptly as the 
former. 

This experiment demoll!!trates that it is necessary for the 
grape to have been previously injured so as to allow exuda ·  
tion of juice ; ·  othel'wise the  bee  will not molest it. I have 
not observed so carefully in the case of other fruits, but it is 
my belief that this is the modu8 ope'randi i n  all cases. 

Rot , splitting of the grape, injury by insects and birds 
(in this l atitude a small yellowish  bird i s  con spicuous), 
are the  causes that render grapes l iable to attack by bees. 
And when we reflect that the berries thus injured would 
decay, it will be seen that the bee actually saves to ns what 
would otherwise be lost, by storing it up as honey. 

I have been hurried into this communication by observing 
that in some quarters legislative action is about to be taken 
again st an insect which I believe closer observation will 
dpmonstrate to be not only innocent of harm, hut productive 
of good. T. T. ROBERTSON, M.D.  

Winnsborough, S. 0. , Aug. , 1882. 
-. . .  , .  

Heavy Locomotives. 

To the Editor of the Scien tific American ,' 
In your publication of Jun e  3, you say, in answer to COI'

respondent F. A. S. , that the heaviest of the usual c lass of 
locomotives is 55 to 60 tons. 

The following is the weigh t  of one of the bank engines 
used for overcoming the steep graQes on part s of the  San
tiago and Valparaiso Railroad. This weigh t includes water 
but no coal : Engine, 46, 742 kilos ; tender, 28, 887 kilos ; 
total, 75,129 kilos, equal t o  73 '94 tons of 2, 240 pounds. 

O. BOWKER, 

Engineer Antofagasta Railroad. 
Antofagasta, Chile, July, 1882. 

The World's Iron Product. 

A critical estimate of the annual iron product of the 
world shows the yield to be close upon ni neteen and It hal f 
mill ion tons a year. Statistics for the more important coun
tries are obtainable as late as 1881. For the oth ers it is as
sumed that the y ield has n ot fallen off since the latest figures 
reported. Under " other countries ,"  in the table below, are 
included Canada, Sw,itzerland, and Mexico, each producing 
about 7,500 tons a year, and Norway, with 4,000 tons a year. 

Year. 
Great Britain . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1881 
United States . . . .  . . . . . . . . . . . . .  . . . . .  . .  . . . . 1881 
Germany . .  . .  . . . .  . . . . . . .  . . . . . . . . . . . . . . . 1881 
Frftnce . .  _ . . _ .  . . . . . . . . . . . . . . .  . . . . . . . . . . . . . .  1881 
Belgium . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . .  1881 
Austro-Hungary . . . . . . . . . . . . . .  _ . . . . . . . . . . . .  1880 
Sweden . . . . . . . . . . . . . . . . . . . . . . . .  _ . . . . . . . . . 1880 
Luxembourg . . . , . . . . . . . . . . . . . . .  , . . . . . . . . .  1881 
Russia . . . . . .  _ . .  . . . . . .  . . . . . . . . . . . . . .  . .  . . .  ' . 1881 
Italy . . . .  . . . . .  _ . .  . . . . . . . . . . . . . . .  . .  . . . . . . . .  1876 
Spain . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . .  1873 
Turkey . . . . . . . . . . . . . . . .  :: : . . . . . . . . . . . . . . . . -
Ja�,an . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . .  1877 
All other countries . . . . . . .. . . . . . . . . . . . . . . . . . .  -

Gross 'l'ons. 
8,377,364 
4, 144,254 
2,863,400 
1,866,438 

622,288 
448.685 
399,628 
289,�12 
231,341 

76,000 
78,000 
40.000 
10.000 
48,000 

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19,487,610 

The first four coun tries produce 88 '4 per cent of the 
world's iron supply ; the first two, 64 '3  per cent ; the first, 
48 per cent. The chief consumer is the United States, 29 
per cent ; n ext Great Britain, 23 '4 per (((lnt i these two using 
more than half of all. 
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AMERICAN INDUSTRIES-No. 84. I bee sting, in the so·called bee poison . The same corrosive I notice .  Th i s  material is much preferred to sheet iron: 

THE MANUFACTURE OF FILES-THE NEW AMERICAN FILE acid also occurs in the sting of the nettle. Some species of which rusts (if not painted) during the long interval from 
COMPANY. I caterpi l lars have formic acid in some of their hairs, which one season of US9 to an other . Mr. C. G. Hampton, of De-

The engraving on our first page represents the outside and they seem to be able to  shake off at wi l l ,  and when a person tl'Oit, Michigan, informs us that galvanized iron is nearly 

portions of the interior of one of the best equipped file manu- touches such a caterpillar the poison pcnetrates the skin always ased for the evaporation of maple sap, except when 

factories in t his country. wherever it is moist and causes burning, itching, and inflam- thc same pan is also to serve for the concentration of apple 

The New American File Company, o f  Pawtucket, R. 1. , mation. These poisonolls members preserve their irritating juice ; in this case copper pans are u sed. It is stated that 

was established only nine years ago, but they have already powers even after the death of the w orm. This accounts galvanized iron will do service for ten seasons, and that the  

achieved a remarkable succt-ss, having a capital of  $500,000, for !,eliable statements that visitors to collections of cater- zinc coating is not worn through, unless by excessive scour

and employing two hundred hands. The works, original ly pillars have suffered from exanthematous eruptions on the ing. 

of wood, are being rebui l t  with brick. The machinery of neck. " Many hairy caterpillars cause itching and burning Our own analyses of the samples received from ]\fl'. Hatch 

the manufactory is driven by a 250-horse.power Harris-Corliss of the skin when touched, and sometimes it gives rise to led to the following results. The sap w hen examined had 

engine, a smaller engine being used for the machine shop. swelling and redness. This depends on the fi ue hairs, which distinct acid reaction .  By titration w ith caustic soda ami 

Mr. Stephen A. Jenks is president and treasurer of the  produce the same effect when they float around in the ail'. phen ol phthalein (with prolonged boiling to expel CO2) we 

company, and Mr. C. M. Fairbanks is agent. The company 
Many ladies who visited the caterpillar room of the natural- found that a liter of thc sap would neutralize 28 milligrammes 

is ably managed, and all the bran ches of its business are con- ist Reaum ur had a breaking out on the n eck. " NaOH, corresponding to 4 2  milligrammes acetic acid.  The 

ducted with much success. In the sting of the bee, wasp, hornet, etc . ,  a minute drop sirup was rich and viscous, of dark color, having a specifi c 
Some idca of the manipUlations necessary to produce a of a transparent liquid may bc ob�erved on the sting, and gravity of 1 ·732 at 220 C. , h aving the characteristic maple 

1\]e may be gained by the notes of a run through the manu- is called " bee poi son " (formic acid). It penetrates into taste, but leaving an u npleasant astringent  after taste, simi

factory of this company. The steel i s made for the com- the wound produced by the  sting, and causes the well lar to that of zinc sal ts, yct not so pronounced as to render 
pany in lengths that will cut w ithout waste. The bars kno wn rffects. It WOUld, however , be a great mistake to the sirup wholly un palatable. This al so bad acid reaction ; 

come from the steel makers at the proper widths and thick- assume that the on ly object of th is is to increase the effect and titration indicated 300 milligrammes (calculated as acetic 
nesses for the blanks from which the files are made. Being of the st ing, that is, that it serves only to injure. It has a acid) to 1 K. It gave 1 '38 per cent of white ash. We may 

cut to lengths,  they are forged-the tangs and the taper, far more important purpose, namely, to prevent fcrmenta- readily see from the experiments of Wagner and Snyders tbat 
where taper is necessary to the shape of  the file-and for tion and decay. The celebrated I?ee cultivator, Holz, reports sueh acid liquids, especially at high tem peratures, could not 

this forging there are employed at this establishment twenty- that in his long experiPnce with honey, that wllich camc fai l  to have an appreciable action upon tbe zinc. The pres

one power hammers, comprising eleven Bradley hammere, from what are called " rimcorous swarms " (boshaft) had ence of this metal in the siru p w as clearly ehown by qualita
si x ord i n ary trip ham mers, three Belden hammers, an d one peculiar properties. It always had a bitter, harsh taste, and tive tests, both wct and dry. Unfortunately, the material 
Grant hammer. These hammers have a capacity of 1 , 050 its smell was sharp too. How can the character of the at ollr disposal was n ot suffieient for the  accurat e estimation 
dozen per day. swarm affect the smell and taste of the honey they gather? of zinc ; but a single determination gave us about 0 ·1 per 

But in addition to this p o wer.hammer forging, tbere is a We know that bees, w hen they are disturbed , run out their cent of  ZnO. Th i s amount, calculated as sulphate, would 
large amount of hand-hammering work. Most of the small stings, on thc end of which may be seen a tiny drop. This correspond t o  6 ·14 gram mes (95 grains) o f  the crystallized 
fi les-especially the three-cornered files-are made by hand- little drop, as we have already said,  is bee poison ,  or  formic salt pel' l i ter. Such an amount must certainly be regarded 
work in dies fixed in ordinary anvils. acid.  When the disturbance is at an end they draw in t heir as unwholesome, though perhaps not dangerous, if the 

After the forging, the blanks m ust bc ground for cutting. sting'S again, hut the little drop of l iquid does not go back sirup is used in moderation . 

Now, this process of grinding is not merely intendcd to with jot, but is wiped off on the comb, and sooner or later 

even the sides of the file or determine  its edges ; but it gets mixed up w ith the honey. This expl ains how honey 

mean s a reduction of the surface i n  connection with the from such excited bees must taste and smell sharp8r than 

removal o f  the oxidation 01' scalc. It is impossible to cut from peac eable hees. Excitable bees will rub  off this little 

good file t eeth through the scale of rolled or tilted steel . drop of formic acid more frequen tly than other bees ; per

All of the exterior surface of the best forged or rolled stecl h aps a larger drop is formed by nervous bees than by those 

must be removed before the chisel can raise the tooth of thc that are not nervous, and hence the honey is richer in formic 

file.  acid. 'I'his acid is never absent in gen uine honey, but the 

And yet in the grinding the exactness i s  not sufficient to amount differs. This contamination is not only uninjuri

satisfy the requirements of th is company : for some purposes OllS bllt very useful , in fact neccssary, for it keeps the honey 

it is neces,ary to dress the file blanks in a fil ing machine from spoiling ; we know, i ndeed , that p nrified honey, from 

that draw -files the blanks to the perfection of a surface wbich the formic acid  h as been removed, very soon fer

plate. And altll ough the grind ing process is as near perfec- ments, while unpurificd honey will keep unchanged for 

t ion as possible, leavi ng the surface with a variation of less years . Nature furnishes th e  bees with this knowledge i n

than one one-thousandth of an inch, it simply cuts off the st inctivply, and thereforc they do not carry this drop of 
outside of the steel and does n ot make an absolutely perfect formic acid away out of the hive. Bee con noisseurs assure me 

surface. that the bee� add it to the n ectar which th ey collect that is 

The pri ncipal attract ion in the  establishment of thc New free from it so as to make it keep, and they do this in places 

American File Company is their large cutting shop, where where they are not disturbed too. 

no less than eighty-five machines are busy in cu tting the Bee stings arc often spoken of in agricultural and popular 

teeth i n, files. The room is shown i n  the cen tral figure of pape rs as a remedy for rheumatic affections, and numerous 

the engraving. The process of file cutting by machinery cures are adduccd to prove it.  If the formic acid that ac

is modern . For many years the possioility of machine· cut companies the sting can be looked upon as the principal 

files was meered at. It was asserted that n o  machine-w ork agent in the cure, it w ould be worth while to try the experi

could supersede tho hand· work of the ski l l ed file cutter. ment of rubbing the spot with this acid or injecting it under 

Possibly this is a fact to a certain extent ; for it is a fact that the skin,  so as to avoid the somewhat inconvenient method 

special sizes and forms of files must now be cut by hand,  as of applying live bees. 

also rasps and particular forms of sides, faces, or  edges. Two hundred years ago formic acid was made from the 

The Bernot patent, under which the machines of this es- brown w ood ants, by triturating them with w ater and dis

tablishm ent are worked, comprehends all that is possible in  ti lling i t .  The  ac id  l iquid was used to irritatc the skin .  

machine-cutting of files ; and it is carried to its ultimate by The reddening of the skin , by usi ng baths of pin e leaves, is 

this company. The machine is very simple ; but i t s siIn- also due to the action of the formic acid. The anti-ferment

plicity comprises its value. The file blank lies on a l ead ative action of formic acid has also long been recognized. 

hell , and is fed by ratchet wheel and pawl, giving it inter- As regards the irritative action of stinging nettle.s and 

mittent forward movements , bctween which the chisel makes other similar vegetables, it depends, as already stated, on its 

its cut. The chisel comes down with a springing stroke, formic acid. The point of the nettles is britt le as glass, 

very much like that of the human arm, the spring being and by the l ightest touch penetrates the  skin and breaks off, 

given by a series of leaves of sheet steel, tbe nurr.ber o f the poming out its acid and causi ng the bnrning sensation . 

leaves and the thickness of the entire spring being adjusted In this littl e notice frequent mention has been mad e  of 

to the style of the file to be cut. In the cutting of very fine formic acid. In conclusion it m ay be stated that it gets i t s  

files the spring for  the  blow of  the cutter i s  quite light, being name from the ant (forrnica), because it was first found in 

simply a coiled wire spring. These cutting machines gi ve them. If it had been found first in the bee or  nettle it wo uld 

from 600 to 900 hlows per minute, and cut over the surface bave received an other n ame. If an ant runs over a piece 

of a file with such surprising rapidity that the eye wearies of blue litmus paper he will leave a red stre ak. Put a stick 

in watch ing the process. in an ant hill and they will squirt strong acid on it. -Hurn-

.. . . � .. 

CONCLUSIONS. 

1 .  Galvanized iron evaporating pans have been 118e(1 in 
mgar-mak ing (including maple sugar) for more thau twen t y  
years. This material seems to oc general ly preferred to any 
other. 

2. Even pure water, in presence of air, is known to have 
a d istinct solvent action upon zinc, at the ordinary tempera
ture. This action would d oubtless be much increased, ill 
the cvaporation of sap, in consequence of the high tempera
ture and thc salts found in the sap. 

3. In ordinary cases, this action is p ractically so slight 
that the  zinc dissolved can not be c(,n sidered a sourcc of 
danger. If  the sap is allowed to bltcome sour, however, the 
sirup may takc up so much zinc as to become unsalable 
an d unwholesome , even if n ot absolutely dangerous. 

4. The danger of contamination may be dim i n ished by 
promptly evaporati ng the sap, bcforc fermentation or sour
ing begins to t ake place. Addi tion of a l ittle lime, or other 
alkali, may sometimes be hel pfu l  even for maple sap. 

5. When the pan is new, it may also be desirable to form 
an insol!lhle film over this surface by first boiling a solution 
of so(lic phosphate, or even hard spring water, to diminish 
the action of the sap Of cane juice. 

[It woul d  appe ar from the foregoing that all m aple 
sirups and sugars n0W put Oll the market are more or less 
poisoned with zinc salts, and  it is therefore evident that 
some other material than galvan ized iron should be used for 
the evaporating pans. There is here a pressing need for a 
new improvement.-ED.] 

. . . . ..  
Testing Drains. ' 

One very notable instance of the value of the smoke test 
in discovering imprrfect joints is given by Mr. G. H. 
Stanger, C .E. ,  ill his treatise on " House Sanitation . " He 
there says : " Wheu making a first inspection at the W 01 vel'
hampton General Hospi tal, and te�ting with tbe smoke test, 
by forcing smoke up the dra ins w ith a small fan blast, and 
thus finding out the untrapped inlets and leaky joints with in  
the  building, we discovered, amon g many other defects, 
smoke issuing from a pipe casing in the corner  of one room. 
On  examination it was found that an inch overflow pipe 
from a disused cistern had heen cut off by some plumber, 
anxiolls, perhaps, not to contaminate the water supply, and 
the end commun icating with the sewer left perfectly open 
into the room. On retestin g to prove the work where tbe The steel used in the chisels in the machines and by the boldt. 

hano w orkmen is made 8pec ially for thc purpose, and cests, 
as imported, forty-eight cents  per pound.  The steel for the 
files is American ; it having been found by actual tests that 
the Americ.1n steel is  preferable to  any foreign product, as 
being more even and rel iable. 

Poisonous Maple Sirup. alterations were completed, one part of the basement was 

By ahsolute and unint erested t ests, it has heen found that 
the :nachine ·made file is really superior to the hand-made 
file, and large manufacturers acknowledge the fact by the.r 
patronage of this company , the production of which is  about 
1,000 dozen per day. Perfect order and good management 
pervade this establishment, which is a model in its l ine. 

.. . . . . 
I1'ritatin g  Effects 01" Stings in the Anilllal and 

Vegetable Kingdolll. 

BY PROF. AUGUST VOGEl . •  OF MUNICH. 
It is well known that the effect of a Slinging nettle on the 

skin agrees very c10sely with the sensation produced by the 
st ing of a bee or wasp. But the great similarity is not 
limited to the feelings it causes , hut,  what m ay not be so 
well kn own, ttle cause of the irr i tation produced on the skin 
is essentially the same. It may be considered as definitely 
settled that formic acid IS present in tbe poison sac Qf tllll 

R. B. 'Varder, in a pape l' &t the February meeting of the tilled with smoke, and it was thus discovered that a tempo

section of Cbemistry and Physics of the Ohio Mechanics In- rary connection put in during the alterations had not been 

stitute, stated that information was received from Mr. Stanley removed. "  Testing, as Mr. Stanger points out, is absolutely 

Hatch , of Riverside, that some maple sirup, which had been necessary. The work should be tested both during the 

made in a pan of galvanized iron, had an unpleasant taste. work and after i t  is done ; but, lInfortunately, no one ever 

This led to a suspicion of contam ination with 7;inc. A com-
. 
thinks of tes t ing drains ,  unless , indeed, the pl umber him

mit t ee was appointed to examine the matter, and from their self. Very few architects ever trouble themselves about the 

report w e  take the  following : matter, lind, in the absen ce of inspectors, our plumbing de-

The so-called " galvanized iron " consists essentially of tails are left entirely to the honesty and mercy of  the work

sheet iron coated on both sides with zin c . A film (,f tin is men employed . It is full time tests of the capabilities of 

sometimes deposited upon the iron fi rst, in order to secure 
a more perfect adhesion of the zin c ;  but no danger was ap
prehended, except from the zinc itself. The pans are usu
ally soldered so that no edges of iron are exposed ; but the 
solder itself renders the surface non-homogeneous, and may 
thus promote galvanic  action and corrosion . Manu facturers 
and dealers in sugar-making apparatus inform us that gal
vanized iron evaporating pans were introduced ahout the 
year 1859, and that they are now in general use, no  com
plaints of corrosion or zinc poisoning having come to their 

our journeyman plumbers were instituted.-Building News. 

Drainage Operations in Florida. 

The Florida Land Improvement Company's canal was 
completed August 23, to Lake Kickpochee, a l arge lake 
within three miles of Lake Okecbobee. When the lake was 
tapped an immense body of water poured down the Caloo
sahatch ee River. The drainage of this region is expected to 
bring into culti vation some millions of acres of flne sugar 
land. 
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Pneumatic Dralnaa;e. 

A new Bvste:n for the protection of houses from the infil
tration of sewer gas and the disposal of town sewage has 
heen introdu<.ied at Paris and Lyons by M. J. B. Berli ez, 
civil engineer, and former director of the Compagnie des 
Vidanges, of Lyons. An illustration of this new system can 
now be seen in working order at the barracks of the 
Pepiniere, Boulevard Malesherbes, where a thousand soldiers 
are quartered , and with the permission of M. Berliez we 
were able to examine every detail of the process. Under
n eath the closets the old cesspool has been emptied, 
thoroughly cleaned, aud converted into a cel lar. Here we 
found M. Berliez 's apparatus. From each closet above a pi  pe 
communicates with an iron cylinder or drum. Within this iirst 
receptacle tbere is an iron hasket which will retain a bard 
substance, such as a brush, or even an infant i f  thrown down 
the drain. The detection of crime is tbus facilitated, and 
the obstruction of  pipes rendered impossible. A portable 
hand le, affixed from the outside, is used about once a week 
to impart a strong rotary motion to this basket ; the presen ce 
of any hard substance is t!Jen detected by the sound, and any 
accumulation of softer substances macerated and driven 
out 

From this first receptacle, a,nd by natural gravitation , the 
liquefied sewage flows into a second iron receptacle placed 
close at hand, wi thin a yard or so. A large ovoid floater 
occup ies the greater part of the space within, the pointed 
end fitting hermetically an opening at the b ottom, whcre the 
pneumatic suction keeps the floater in its place. It is not 
till the receptacle is almost full of water that tbe floater is 
able to disengage itself from this suction, and , rising, enables 
the sewage to escape by passing under the floater into the 
pipes, where the pneumatic suction carries it away. This 
suction is produced by a steam engine situated in the suburh 
of Levallois-Perret, and the iroll pipes , placed with i n  the 

main sewers, communicate not only with the Pepi niere bar· 
racks , but wi th several private houses, and w ith a depot at  
the Place de la Concorde, where the contents of many cess
pools are brought and emptied. The total distance is 
4,600 meters. It ifl, therefore, on an exttnsive scale th ftt the 
e xperiment has been tried, and so far has worked well, giving 
rise to no sort of nuisance, and instead of allowing sewer gas 
to ascen d  house drains,  drawing it, on the contrary, away. 

It is proposed to place thefle apparatus under all the houses 
of Paris instead of cesspools ; to draw by pneumatic action 
all the s e w age to depots situated in  the open country outside 
Paris, and there pump it forward dis
tances varying from ten to fifty m iles, 
where it may be used either to irrigate 
farms or be precipitated and converted 
into solid manure. It is calculat.ed that 
the sale of th is manure and an an llual tax 
of £2 8s. for every house w here the system 
is applied wil l  covel' working expenses and 
yield a large profit. This tax would be 
an economy on the present cost. of empty
ing cesspools, and the san itary advan tages 
secured would be an inestimable ben efit. 
The pri ncipal objection to the system, so 
far as its application to town s such as 
Paris  is concerned, rests in  the fact that 
the iron used for the p ipes must corrode 
under the action of sewage matter, and the 
slightest leakage would cause a total col· 
lapse of the whol e  sY8tem. Careful, con
stant supervisi on and prompt repairs 
would be indispensable. Then, the avoid ·  

J titutifit �lUtritau. [SEPTEMBER 9, 1 882. 
EXPERIMENT WITH A N  AIR LOCOMOTIVE ON THE pressure in tbe cyl inders is 100 pounds to 130 pounds, and it  

ELEVATED RAILROAD. has been found that when using the air . expansively w!J i le  
In October last  an interesting experiment with the Hardie running, i. e. , with a quick cut  off, the expansion is some

air locomotive was tried on the Third Avenue Elevated times so rapid that toward the end of the stroke 
Railroad, a run being made from the 128th street station to t h e  pres-
42d street and return . Tbe air pressu�e at the start was 580 sure in the ' 
pound s per square inch,  and the pressure on the return ,  after cyl i nders is 
a nine mile trip, carrying three cars, and stopping at every less t h a n 

f I t:  a 

END ELEVATION OF AIR LOCOMOTIVE. 

station, was 1 15 poun ds. We give herewith the best repre
sentation of the engine that has come to our n oti ce, aud fur
nish detail views that will afford a good idea of the working 
parts of the machine. 

Fig. 1 is a perspective view, and Fig. 2 shows the posi
tion of the four air reservoirs, E E E Et, the l owest one, E', 
running the enti re length of the engine, its d ished end being 
seen projecting beyond the cab frame. This reservoir is 

F I C .  S 

11 

VALVE GEAR OF AIR LOCOMOTIVE. 

the exter-
nal atmo-
spbere ; to 
obviat e the loss of power which 
would be caused by the vacuum 
thus creat ed , valves are placed 
in the exhaust passages, which 
prevent any v a  c u u m being 
formed. The air supply to the 
cyl inders i s  taken from the top 
of the reservoir , G, through the 
throttle or stop valve, Gt, shown 
in Fig. 3, which is con nected by 
a lever, E. to the  cyli nder reduc
ing valve, so that in moving 
the throttle lever, H, the reduc-
ing v a l  v e  is made to open 
earlier than it would otherwise 
do. and to close with a less pres-
sure than is exerted by the di f-
ference in the pressure of air on 
the diaphragm aud vah'e seat. 
The two cylinders are connected 
by a pipe, through which, and 

PRESSURE REGU-
LA TOR. 

the pipe, g, compressed air passes to the boiler, G. thence to 
two small reservoirs, H H,  w hen the cylinders are used as 

air pumpB, drawing their supply from the atmosphere, an d 
making use in this  way of part of the e[)ergy needed to 

retard the trai n goi [)g down h ill or comiug to a standstill . 
This arrangement proved to be so successful that no other 
brakes are required on the engi ne . The valve gear is shown 
in Fig. 5 and in the perspective view ; the wheel , e, by 
levers , J K, moving the geared segments, I--which rotates 
the small toothed wheels , G, when tbe cut-off valves, Dt. on 

the spind le are eitber drawn together or apart, they deri vi [)g 
their motion from a lever, G, coupled to a cl'Osshead by 
l ink, H. The cylinder saddle, D', Fig. 2, is made hollow 

and forms an exhaust chest ,  from which extends the ex-
haust pipe, I, with check valve, J, and it 
is  also used as a vacuum chamber, when 
the cyl i nders are used as air pumps and 
draw their air supply from i t .  A h ose 
connected with the coupling , S, Fig. 4, 
communicates w ith the vacuum brakes 
IIpon the train. 

The main  valve is held to its seat when 
the cylinders are used as compressors hy 
the bridge-piece, D (Fig. 4), conllf�cted hy 
an adjusting screw, K, to a diaphragm , L,  
wh ich just keeps it off the val ve when in 
ordinary work . 

ance o f  nu isance depends O[) tbe frequent usage of the clos- ' supported by the cylinder saddle, D'. to which the bar fram- . the same as the 

When compressing, the Aupply i s  drawn 
through valves, E, and delivered through 
valves, F, and pipe, p, into the smal l reser
voirs previously mentioned. The admis
sion of air to or prod uction of a vacuu m  
in the exhaust cavity of the saddle i s  con
trolled by a stop-cock within , reach of 
the engineer. The eng ine weighs abollt 
ordinary elevated railroad locomotive. 

ets, as fermentation would set in if the receptacles were l e ft ing is secured, while the other reservoirs are supported by 
half full for a few days. Families leaving home would have b rackets, bolted or riveted to the lowl'r reservoir and fra me. 
to carefu lly flush their closets the last thing before their de- The reservoirs are all conn ected by pipes, j k, and the air 
parture ; for though each house would be thoroughly pro- passes from them through a reducing val ve, I, into the bottom 
tected from sewer gas , it  would not be protected from any of a small boiler in the cab,the water of which is kept at boil ing 
n ox ious gas arisi ng w i thin the recpptacles . Fortunately poi nt , the design being not to mix steam with tbe air, but to 
these receptacles are very small , and must, in ordinary heat and moisten it by contact with hot water. The reservoirs, 
households, be frequen tly and automatical ly emptied during E, have a capacity of 460 cubic feet, to which air is origin
the day ; so that, generally speaking, tbere would be no time ally supplied at 600 pounds per square inch.  The working 
for misch ief to arise. -Lancet. 

Detection oC Lead In TlnCoU. 

A d rop of concentrated acetic 
acid is let fall upon tbe suspected 
leaf, and a drop of a solution o f  
potassium iodide is added . If 
there is lead present tbere is 
formed in two or three minutes 
a yellowis!J spot of lead iodide. 
Kopp moistens the leaf to be ex· 
amined with sulphuric acid. If 
t!J e  tin is pure the spot remains 
white , but i f  l ead is present there 
is formed a black spot. 

Tannin Soap. 

.. . . . . 
Eruptions of Sulphureted Hydrogen. 

A very pecul iar phenomenon was observed last December 
in Missolon ghi . On the night of  the 1 5th of December the 
inhabitants were terrified by the sudden odor of sul pbydric 

acid gas, which was so intense as t o  interFere with respira
tion. The next morning the sea was fonn d  to be covered 
with dead and dying fish, and i t  was seen thaI, a[) eruption of 
sulph ureted hydrogen gas must h ave taken place in the 

small creek of Aitolicon, which 
i� almost compl etely cut off 
from the large bay. A simi lar 
eruption , accompanied with a 
light earthqu ake tremor, fol 
l owed on the 13th of January , 
and other shocks were noticed 
in February. The phenomenou 
is exceedingly iuteresting, as 
explai[) ing the occurrence of 
Ilnormous quantities of fossil 
impressions of fish in many 
format-ions. At all events, such 
eruptions must have been of 
frequent occurrence in former 
t imes. It is also noticeable that 
the impressions of fossil fishes 
are sometimes filled with scales 
of pyrites, more particularly in 
the coal measures, proving that 
sulphur was present as well as 
iron . 

Cocoa"nut oi l .  1 8  l b. ; Solution 
of soda (38" B. ), 9 lb. ; Tannic 
acid , % l.b. ; Alcohol , q. s. ; Bal
sam of  Peru , 1 oz. ; Oil of cinna
mon, � oz. ; Oil of cloves, � 
oz. Saponify the cocoa· nut oil 
with the solution of soda, then 
add the tann ic acid previously 
dissolved in alcohol, aud add the 
other ingredients.-Seifenfab. Fig. I.-AIR LOCOMOTIVE ON THE ELEVATED RAILROAD. 

THE best deep sea sounding 
apparatus is supposed to be that 
used by the U. S. Coast Survey. 
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THE WHITE-FOOTED MOUSE, O R  DEER MOUSE, 

There are many persons who believe that all mice found 
in the fields and meadows are simply " house mice which 
have run wild. "  On the contrary, they differ so widely 
that they can not even be admitted into the gen us mus, to 
wh ich the common mouse belongs. 

The w hite-footed mouse is the Hesperomys leucopus of 
modern zoologists. Some have seen fit to include in it a 
subgenus vesperimus. It was first described by the eccen
tric French n aturalist Rafinesque as the Musculus leueoPUB. 
The meaning of tile word Hesperomys is evening mouse , and 
of leucopuB, white foot. This species can be distinguished 
from the other mice of our fields and woods hy the follow
ing description : Ears large ; tail slender, about as long as 
the head and body, and thickly clothed with short 1'.airs, 
no scales being visible l ike those of the common mouse. 
Color of  the body above, yellowish brown to gray ; feet and 
lower parts of body, white. Tail distinctly bicolor ; that is, 
its upper part is the color of the back, and the lower portion 
white. Length of the head and body, 2%; to 3� inches ; 
length of tail gen erally equaling the length of the head 
and body. 

The white-footed mouse is agile in its movements, and is 
an expert climber. The first n est of this species I met with 
in Pennsylvania was in a h ollo w  stump, and was of a 
roun ded form, and composed of leaves, grasses, and moss. 
Here they also nest under stone heaps, or logs, or in the 
ground. In New Jersey it general ly builds it.s nest in thick 
brier bushes, several feet from the ground. These are made 
also of moss and leaves, but are interwoven with strips of 
fibrous bark, probably of the w ild grape vine, to make them 
stronger and more secure. The hole or place of entrance to 
the nest is always at the bottom. These nests at a first 
glance may readily be mistaken for those of birds. On 
shaking the bush or nest you will see the little inmates come 
fort h and rapidly descend to the ground, and conceal them
selves amid the bushes and grass. Sometimes you w ill ob· 
serve S1lveral young adhering to the abdomen of the mother. 
These she assi-;ts in keeping their hold by pressing her tail 
against them as she climbs down the stems of the briers. 
The female produces young two or three times during the 
spring and summer, having from three to six young at a 
birth . 

It has a habit of laying up little stores of grain and grass 
seeds. In our State they are generally composed of wheat, 
but in the South ,  of rice. It is also fond of corn , but eating 
the heart only nnd leaving the rest untouched, This species 
is som etimes accused of destroying cabbage plants and other 
young and tender vegetable�, and of gnawing the bark from 
you ng fruit trees. It is doubtless that this species is SOIDe
times to blame, but the greater amount of this damage, I 
think, is caused by the meadow m ouse (.Arvicola riparius, 
Ord), and the  so-called " pine mouse " (.Arvieola pinetorum, 

Le Conte. 
The w hite-footed mouse is of crepuseular and nocturnal 

habits. Many of them fall prey to the different species of 
owls, notably the screech owl (Scops asio, Linn. ), as the 
bones and fur of this mouse found in their ejected pellets 
clearly show. It has a wide geographical range, be ing 
found from Nova Scotia to Florida, and west to the Missis-
sippi River, and perhaps far beyond. C. FEW SEISS. 

.. ' e  . •  
THE PHOTOGRAPHING OF MOTION. 

The admirable method devised lIy Mr. Muybridge, and 
which consists in employing instantaneous photography for 
analyz i ng the motions of man or animals, still l eft to the 
physiologist a difficult task ; for 
it became necessary to com pare 
with each other successi ve i m
ages, each of which represented 
a differen t attitude, and to class 
such images in series according 
to the position in  time and space 
that corresponded to each o f  
them. 

arms, trunk, and head at the different phases of one step. 
This mode of representation is the most striking one that 
has as yet heen devi�ed, and it has been adopted in the 
majority of classical treatises. Now, it has appeared to me 
(and experience has confirmed the prevision) that we might 
demand figures of this kind from photography ; that is to 
say, unite on the same plate a series of successive images 
representing the different positions that a living being mov
ing at any gait whatever has occupied in space at a known 
�eries of instants, 

Let us suppose, in fact, that a photographic apparatus be 
set up on the road which is iJeing traversed by a walker, 
and that we take the first image in a very short space of 
time. If the plate were to preserve its  sensitiveness, we 
might, i n  an inst.ant, take another image that would show 
the walker in another attitude in an other point of space. 
This latter image, compared with the former, would exactly 
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THE WHITE-FOOTED MOUSE, OR DEER MOUSE. 

indicate all the displacements that had occurred at the sec
ond in stant. By multiplying the images in this way at very 
short intervals, we should obtain a succession of the phases 
of locomotion with perfect authenticity. 

Now, in order to keep the photographic plate as sensitive 
as necessary for successive impressions, it is necessary that 
absolute darkness shall exist in front of the apparatus, and 
that 'the man or animal that i s  passing shall be detached in 
white from a black background. But the blackest objects, 
when they arc strongly lighted, stil l reflect many actinic rays ; 
and so I have had recourse, in order to obtain an absolutely 
black field, to the method pointed out by Chevreul, my 
screen being a cavity with black sides. While a man 
wholly clothed i n  white, and brightly lighted by the sun ,  is 
walking, running, or jumping, the photographic apparatus, 
which is provided with a m ore or less rapidly revolving 
shutter. takes his image at  more or less approximate in ter· 

167 
The proofs from the negatives that I have obtained, and 

a sample of which is shown in the engraving, were made at 
the  physiological station of the Parc des Princes, where I 
worked with the aid of Mr, G. Demeny.-E. J. Marell, in 
La Nature. 

• I e "  ., 
Strontia in Sugar Refining. 

Dr. Bittmann delivered an address at Magdeburg, in which 
he gave the fol low ing description of the use of strontia for 
the recovery of sugar from molasses. . 

As early as 1849, Dubrnnfaut and Leplay received a 
French patent on a strontian process, but it does not seem 
ever to have been put in to practice. At all events, it was 
totally unknown to Max Fleischer, who was experimenting 
on it ten years ago, and who perfected his process to such an 
extent that he offered it to a sugar manufacturer, Hermann 
Kuecken.  This was the origin of the Dessau Sugar Refin
ing Stock Company, which has  been using the process for 
ten years, and, after overcoming many difficulties, they have, 
within the last four or five years, brought it to such a state of 
technical perfection that it has outstripped every other pro
cess for removing sugar from molasses. At first, the chief 
difficulty lay in securing enough of the material. Recently, 
the Dessauer factory has obtained the greater part of its 
supply from the large mines of stron tianite in Westphalia, 
and besides that a large chemical factory has been erected at 
Rosslau, for working celestine, which can be had in inex
haustible quantity in Sicily, so that h ereafter there will be 
no difficulty in getting  material , and the principal objection 
to the process is removed. 

The operation is conducted as follows :  Caustic stron tia in 
substance, or in solution , is added to the heated molaRses , 
and at boiling heat the su crate of strontium separates from a 
tolerably concentrated solution in the form of an insoluble 
bisaccharate which is almost completely insoluble. In order 
to precipitate as n early as possible all of the sugar, enough 
strontium must be added to leave a ten per cent solution of 
caustic strontia, in which is suspendE'd the sugar compound 
of strontium ; this is very easily accomplished . The separa
tion of the preci pitate from the moth er·l iquor takes place 
in an apparatus where a vacuum can be obtained for suck 
ing the liquid out C'f the saccharate. The latter is in the 
form of a plastic, granular paste, tht'  conHisten ce of wllich 
makes it easier to remove the mother-liquor. After drain
ing, it is w ashed repeatedly with a concentrated solution of 
caust ic strontia, an d the latter is then sucked out. In this 
manner a saccharate of extraordinary purity is obtained. 
The loss of sugar, when these conditions are closely ob
served, is inconsiderable. On the average the water that 
runs off contaius 1.l4 per cen t of dugar, 

The saccharate could be rlecomposed directly with car
bonic acid, and carbonate of sl.ront ia would be formed, 
which could be used ag�lin ,  while the Rolution would contain 
sugar, and would only nped to be filtered thi'ough bone black 
nnd then refined. But the saccharate possesses one remark
able property, that it deC'omposes spontaneously. It splits 
up in such a manner that , from a saccharate containing 
two molecules of strontium and one of sugar, at least one 
molecule of caustic strontia crystal l izes out, while a l l  the 
sugar remains in  the solution , which also holds a portion of 
the strontia in solution. This property of the saccharate is 
o f considerable pract ical i n terest, since it is not necessary 
to use carbonic acid for precipitating  all the strontia that is 
used, and consequently !lot more than half o f  the material 
has to be put through the tiresome process of regeneration. 
If the decomposition is performed in an intelligent manner, 

it can be made to yield con

Let us admit that n othing has 
been neglected in tbe experi
ment ; that, on the one hand, the 
points of referen ce that photo
graphy is to reproduce have 
heen arranged along the, track 
to be passed dver by the animal, 
so as to perm it  of ascertaining 
at each instant the position that 
he occupies in space ; and that , 
on an other band, the instan t  
at which each image has been 
taken is determined, as happen� 
with photographs taken at equal 
int.ervals. All such precau l  ion� 

THE SUCCESSIVE PHASES IN THE MOTION 6F A MAN RUNNING. 

siderably more than one mole
cule of st rontium hydrate  by 
spontaneouR separation .  For 
this purpose the saccharate is 
mixed wi th water and then left 
to itsel f :  crystals of canstic 
strontia are formed , which ean 
be util ized at once for a fresh 
operation , and a solution of 
sugar, from which the st rontia is 
precipitated by carbonic acid. 
The solution i s  then passed over 
bone ·coal , and from this mo
ment it is refinery sirup, which 
can be used immediately in the 
refin ery , and at De�sau it  is  
evaporated and converted at 
once into cube sugar by Lgn
gen 's process. Or the  crystal
line mass can be put in Fesca's 
cent rifugal, and a fine market· 
able prodU(�t obtained. 

having been taken, it is still necessary, in order to obtain vals. This same method may be applied to the study of 
from the figures the meaning hidden therein, to superpose different types of locomotion ; and a wh ite h orse, or a white 
them one over the other (either i n  imagin ation or actually) ,  bird, will give in the same way a series of their attitudes. 
so as to cover a paper band, corresponding to the road Ira- 'rhe window in the disk of my shutter may, at will ,  be 
versed, with a series of overlappi ng images, each of which I enlarged or reduced. so as to regulate the duration of pose 
expresses the position that the body and limbs occupied in according to the inten �ity of the light, or according to the 

space at each of the moments considered. velocity with which the disk revolves. With the window 
Such representations give rise to figures like those that reduced. and a slow rotation, we obtain images widely 

the Weller brothers have introduced into use for explaining spaced apart. A rapid rotation gives more approximate 

theoretically how man walks. In the works of these gentle- images, bllt one whose t ime of pose might be insufficient if 
men we see only a series of silhouettes of men, shaded with the window were not enlarged . . Finally, a swinging shutte,· 
cross-hatching of decreasing strength, and overlapping so placed before the o ther serves for regulating the beginning 
as to represent the successive displacements of the legs, and end of the experiment . 

The regeneration of the stron. 
titlm requires a good deal of room,  and owing to its diffi
culty it is by far the largest h alf of the process. For .a long 
time Dessau has been fighting the problem of finding out 
the right way to convert the precipitated carbonate of stron
tium into caustic strontia, and in the course of t he past 
year has arrived at a complete system of doing so. The 
slimy mass of carbonate left in the fi l ter pre�ses is mixed 

with saw dust and pressed in bricks, which are burned in a 
gas furnace. The ignited IDaBS consists of anhyd rous oxide 
of strontium, or strontia. 

The mass is leacherl out, and put in crystallizing vessels 
to crystallize. The lye , which is made on a Iarge scale, con
tains while hot about thirty per cent. of hydrate of stron-
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tium,  of which some twenty-eight per cent is precipitated by 
cool ing. The crystals are used in the factory for treating 
a fresh quantity of molasses. Strontianite is converted into 
the caustic form by fnsing in a manner similar to working 
over the artificial carbonate. 

Since manufacturers lay great stress on the fact that, as 
salts are taken a way from the soil, we must call attention to 
the fact that the strontian process yields a mother-liquor 
free from sugar which is entirely equal to that made by 
other methods, both qual itatively and quantitatively, and 
that it is perfectly adapted to all the purposes to which the 
liquors from other processes are employed. They are used 
at Dessau,  Waghausel, and Zytyn, for making potash ; and 
the attempt has also  been made to ohtain methyl lcohol, 
methylamine ,  and ammonia from them by dry distillation . 

The following remarks are made regarding the d ifficulties 
of the process. The chief difficulty, as already mentioned, 
was to get a supply of  strontianite ; this  has been entirely over
come by the discovery of new mines and the substitution of 
celestine. The ignition offers another difficulty, for in burn
ing under variolls c i rcumstan ces, every possihle kind of slag 
is formed ,  causing a greater or less loss of the costly material 
-strontium ; it can be said that this difficulty was overcome 
a few years ago, ana that the consu mption of strontium is 
not a large one. At each of the stations a definite stock of 
strontium is in use, and beside this tbere is a loss of six or 
eight ton s to every hundred tons of molasses worked up. 

Dr. Bittmann was not able to answer tbe ques t ion  as to 
what percen tage of sugar the molasses would yield by this 
process. Dr. Reichardt said that, although a very difficult 
one to answer, yet he helieved that as m uch as thirty - eight 
per cent of sugar might be obtained from the molasses.
Deutsche IndustTie Zeitung. 

.. . . � ... 
DECISIONS RELATING TO PATENTS, TRADE MARKS, ETC. 

United States Circuit Court - Southern District oC 
Ne,v llork. 

BRAINARD V8. CRAMME.-PA'l'ENT SHAVINGS WASHER. 

Wallace, ,T. : 
'l'he origi nal patent bears date January 5 , 1869, and is for 

an improved machine for washing shavings in breweries. 
The reissued letters bear date February 26, 1878, and 

herein the patentee attem pts to secure to himsel f both a pro
cess and the apparatus for carrying out the process for wash
ing shavings in breweries. . 

So far as the reissue is an attempt to secure to the patentee 
the process for the treatmen t of brewers' shavings it i s  en · 
tirely inoperative. The process, as described and cl()imed 
there in ,  is merely for the treatment of the shavings by the 
employment of the described apparatus. It i s  difficult to 
appreciate any practical benefit which is obtained by the 
patentee by calling his patent a process patent, instead of 
one for the machine ; and it is conceded that as every· 
thing essen tial to the process was pointed ont in the 
original patent n in e  y ears before the reissue, and in the mean· 
time other inventors have occupied the ground covered by 
the general subject matter of the invention, what was therein 
pointed out aud not claimed is to be deemed abandoned to 
the public  withi n  the recent  decisions relative to reissues. 
As to the claims for the process, the complainant proposes 
to file a disclaimer. 

When a process claimed in a reissue granted n ine years 
after the original is merely the employmen t  of the devices 
iescribed in such original, and is  therefore fully disclosed, 
md other inventors have in the meantime occupied the 
�r()und, such process must he held to be abandoned to the 
public. 

C laims in a reissue are to be construed, if the language 
will reason ably bear such an i nterpretation, so as not to em
brace any invention hroader in its scope than that in the 
original. 

Reissue No. 8 , 099, to Edwin D. Brainard, for washing 
,havings in breweries, dated February 26, 11:;78, sustained. 

United States Circuit COllrt.-District oC Maine. 

NO. 166-JONES VS. BAnKER et al. NO. 170-BARKER et al. 

V8. JONES NO. 246-BAnKER et al. V8. JONES. -PATENT 

GREEN CORN CUTTERS. 

Lowell, J. : 
Winslow's patent, No. 51 , 379, and Jones's patent, No. 

54, 170, for green co l'll knives, declared i nvalid . 
A suit begun upon one patent cannot be sustained upon a 

reissue of that patent ; hence a suspension of proceedings 
cannot be had for the purpose of obtaining  such rei ssue. 

Reissue of l etters patent,  No. 55,614, dated June 19, 1866, 
upon enlarged claims, thirteen years after the grant of the 
orignal ,  declared invalid . 

Claims are to be construed by the state of the art, even 
though the patent contains no acknowledgment of it. 

These three cases, argued together, relate to patents for 
cutting green corn from the eob for the purpose of packing 
it in cans .  Isaac Winslow, tbe uncle and predecessor of J. 
W. Jones, appears to h ave inventE'd or introduced this indus
try, which has become of much importance. It was found 
that his process was substantially that by which other vege
table substances had been preserved , and so he lost his patent 
for the process. Iu describing his process he described a 
curved knife with a gauge as a convenient instrument for 
cutting the corn from the cob, and about twelve years after· 
ward he obtained the patent, No. 51 , 379, now owned by 
Jones, who bimself patented an improvement in the gauge, 
No. 54, 170, also sued upon. One Lewis obtained a patent 
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for a machine to cut corn, No. 94, 013, which has been 
assigned to Jones. These are the three patents  relied on in 
snit No. 166. 

The Circuit Court, sitting in Maryland, decided that the 
knife patents were void for want of novelty. (Jone8 V8. 
McMuTTay, 2 Hughes, 527. ) 

There can be no doubt  that, tbe Winslow knife w as in puh
iic use for years before 1865. 

The Jones patent was held, in the case first above cited, 
to be anticipated by the Oot paring knife, patented in 1858. 
N o. 21, 695, and I see no reason to doubt the soundness of 
the decision. At all events it reduces the patent to so nar
row a claim that it cannot be infringed by the knives of the 
Barker machine.  

The Lewis machine is admitted to be very crudely and  im
perfecUy described in his specification, so much so that ap
plication was made to me to suspend this case until a reissue 
could be obtained. This I refused, for the reason , among 
others, that a suit hegun upon one patent could not be S ll S 
tained upon a reissue of that patent. Upon.a preponderance 
of the evidence I am strongly inclined to think that a me
chanic skilled in the art of making similar machinery could 
not make one of Lewis' machineB. 

No. 246 rests upon the patent of Burt and Dunn, dated June 
19, 1866, No.  55, 614, w hich appears to  have  been bought in 
the cou rse of this l i t igation, and then to have been reissued.  

The defendants do  not infringe e ither of the original 
claims. 

In the reissue the two claims are expanded into eight, in,  
tended and calculated to cover a l l  combi nations of cutters 
and scrapers in a machine of  this sort. The <'xcuse for this 
enlargement of the claims is that Burt and Dunn were the 
first persons who made a machine which effected the purpose 
of cuttin g and scraping an ear of  green corn at one operation . 
Under former decisions of all the  courts this argument 
might, perhaps, be accepted, though the expansion is very 
considerable ; hut t he Supreme Court have lately restored the 
law to what they find to have been the t rue meaning of the 
act of Congress authorizing reissues. (Miller V8. B1'idgep01't 
BTa88 Company, 21 O. G. , 201 . )  In summing up the con
clnsions of the court in that case Mr. Justice Bradley says, 
page 203 : 

" Now, while, aB before stated, we do not deny that a 
claim may be enlarged in a reissued patent, we are of opinion 
that this can only be done whe n  an actual mistake has oc
curred, not from a mere error of j udgment, for that may be 
rectified by appeal, hut a real bona fide mistake, inadvert
ently committed, such as a, court of chancery in cases within 
its ordinary j urisdict ion would correct. " 

He goes on to show the danger and inj ustice to others of  
such enlargemen ts, lind says that they must be  applied for 
at once, before new inventions have been made. He inti
mates that two years , in  analogy to the law of forfeiture, 
wonld be the utmost possible limit of t i me, but,  as I under· 
stand the opinion, that anything like two years would be in
admissible in ordinary cases. 

This reissue was obtained thirteen years after the paten t 
was gran ted, and is open to all the objections pointed out in  
the  general reasoning of  the opinion , though the case itself 
is not  exactly l ike the principal OnE'. 

This bill must be dismissed . 
No. 170. -This case is hrought u pon the patent issued in 

1875, No. 159, 741 . The machinc of Barker has been found 
much more nse ful than any which preceded it. 

No. 170, decree for complainant. 
No. 166, bill dismiEsed. 
No. 246, bill dismissed .  

United States Circuit Court.-Southern District of 
N ew llork. 

GINTER V8. KINNEY TOBACCO COMPANY et al. -TRADE 
MARK. 

Wallace, J. : 
So far as appears upon this motion the term " straight

cut, " as applied to cigarettes, is a term descriptive of the in· 
gredien ts and characteristics of the article, and t1lerefore the 
complainant cannot appropriate it as a trade mark and enjoi n 
the defendants from advertising their article as " straight ·  
cut cigarettes. " 

In the preparation of smoking tobacco several different  
processes of cutting the leaf  are  employed, and the product 
is designated by the term which describes the particular pro
cess which it has undergone, such as " straight-cut , " " curly
cut," " long-cnt, " and " fine-cut. " " Straight-cut " desig· 
nates that particular product in which the plant bas been so 
cnt and treated at the time of cutting as to preserve the fibers 
long, even, straight, a n d  parall el when prepared for sale or 
use. It is stated a,lw that the choicer varieties of the plant 
are usually selected for thi s  mode of treatment, and the pro
duct is  especially desira hIe for cigarettes. In view of these 
facts it is  evident that when the term is applied to cigaret tes 
it implies that they are made of straight·cut tohacco. 

In a circular of May 1, 1881, he states that his " straight
cut tobaccos are cut  from the choicest varieties of Virginia 
gold and sun-cured leaf, and are cut to be straight in the 
boxes, and are very desirable for making cigarettes. " He 
now insists that the term was selected and has been employed 
by his business predecessors and hi mself as an arbitrary des
ignation of his particular art.icle, and that neither his 
cigarettes nor the defendan ts' are made of straight-cut 
tobacco. All this, if true, does not help the complainant's 
case, but, to the contrary, furnisbes an additional reason 
why be 6hould pe denied the a�sistilinGe of ill court of equity. 
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It appearing that the term " straight-cut "  has a well·de

fined meaning in the trade as indicating a product prepared 
in a certain manner, and that as applied to cigarettes it fairly 
carries the impl ication that they are made of straight ·cu t 
tobacco, Held, tbat the term is descriptive of the ingredients 
and characteristics of the article and cannot be appropriated 
as a trade mark. 

Nor can it be appropriated as an arbitrary designation by 
a dealer whose cigarettes are not made of straight'cnt tobacco, 
since he  mE'rely misuses the term in  a manner calculated to 
deceive the public. 

No principles are better settled in the law of trade marks 
than that a gen eric term, or a name merely descriptive of the 
ingredients, quality, or characteristics o f  an article of t rade, 
cannot be the suhject of a trade mark, and that the use of a 
name or term which. i� l ikely to deceive the p ublic in refer
ence to the com ponents or n ature of the article to which it 
is applied will not be tolerated. 

.. f .  � .. 
Herbert S p e ncer. 

The distingnished English philosopber, Herbert Spencer, 
was a passenger on the steamer Servia, which arrived at this 
port Aug. 21. Mr. Spencer's sole object i n  making thi s  visit 
is for the benefit of his health, which bas long been feeble and 
latterly has been the occasion of much anxiety to his friends. 
The limit set for his stay is three months, unless he should 
deri ve marked benefit from the change of climate, which 
will be sincerely hoped by hosts of admirers. 

Mr. Spencer is n ow si xty·three years of age. He was 
horn at Derhy, Englan d ,  the 9011 of a tutor in humble cir· 
cumstances, but celebrated as a mathematician.  He early 
showed great promise in mathematics, the related sciences, 
and a taste for the study of insects. 

At seventeen he entered t h e  service of the London and 
Birmingham Railway Company as engineer, hu.t resigned 
the place at the end of two years to devote himself to study. 
Abou t this time he gftVe evidence of ability as an inventor ;  
and had his lot  bE'en cast i n  this country, where  invention 
was encouraged as it was not in England, his faill e migh t 
Il OW have rested on a m aterial rather than a metaphysical 
basis. 

He proposed improvements in the manufacture of wat ches, 
since generally adopted ; a new form of  printing press ; a 
machine for type making, and the  gly ptographic process of  
engraving. In 1843 he sought literary employment in Lon
don, bnt failed to get it. He had already begun to discuss 
philosophically " the proper sphere of government " in tbe 
NonconjoT1Uist, hut his opinions did not take with the read
ing public. He was by instinct an e voluti on ist, and the doc
trine of  evolution had yet to fight its way to tolerance. 

Now, thanks largely to Mr. Spencer's writ ings, tbe then de
spised doctrine has become the dominant one in modern philo 
sophical thinking. Among Mr. Spencer's important works 
are : " Social Statics " (1850), " Princi ples of Psychology " 
and " Rai lway Morals and Railway Policy" (1855), " Essays" 
(1857), " Education : In tellectual , l\i[oral, and Physical " 

(1860) ; " First Principles of a System of Philosophy " (1862), 
" Classification of the Sciences " and " Principles of Bio
logy " (1864), " Spontaneous Generation "  ( 1 870), " The 
Study of Sociology " (1873), " Descriptive Sociology " (1874), 
and " Ceremonial Institutions " (1878). He also began, in 
1874, " The Principles of Sociology," of wh ich five parts have 
appeared, the last, " Political Institutions, " within a few 
months. 

Alth ough Mr. Spencer's avowed pnrpose is to spend the 
coming three months qu iet ly and without l i terary effort, 
we may reasonably expect that his observations wi l l  not be 
lost to social science. He wil l visit Canada and the princi
pal cities of the United States. 

Prillling Cor Oil Paint. 

O. Kall, of Heidelberg, prepares a substitute for boiled oil 
by mixing ten parts of whipped blood j ust as it is furnished 
from the slaugh ter-houses with one part of air-slaked lime 
sifted into it through a fine sieve. The two are WE'll mixed 
and left st anding for t w enty-four hours. The dirty portion 
tbat collects on  top is taken off, and the sol id portion is 
broken loose from the l ime at the bottom, tbe latter is stirred 
up with water, left to settle, and the water poured off after 
the lime has settled. The clear liquid is well mixed up with 
the solid substance before mentioned. This mass is left 
stan d ing for ten or twelve days, after which a solution of 
permangan ate of potash is added which decolorizes it and 
prevents putrefaction. Final ly the mixture is stirred up, 
diluted, if  necessary, with more water to give i t  the con
sistence of very thin size, then filtered, a few drops o f  oil of 
lavender added, and the preparation preserved in cl osed 
vessels. It is said to keep a long time without change. A 
single coat of this liquid will suffice to prepare wood or 
paper, as well as lime or hard plaster walls, for painting with 
oil colors. This substance is cheaper than linseed oil , and 
closes the pores of the surface so perfectly that i t  takes 
much less paint to.,cover it than w hen primed with oi l .-D. 
1. Zeit. 

. 
• I I  � • 

Mining Engineers in Denver. 

The eleventh annual meeting of the American Institute of 
Mining Engineers was held in Denver, Colorado, closing a 
ten days' session August 29. Ahout a hundred members 
were present, and much time was spent in visiting the 
Mining Exhibitiou and the mineral regions of the State. 
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RECENT INVENTIONS. 

Rheostat Cor Electric LaDlps. 

Among recent inventions we find a rheostat that consists of 
a spiral coil connected in an electric circuit and fitted with 
an adjusting device, by which a greater or less number of 
the wires of the coil may be brought into contact, tbus vary
ing the resistance. In tbe annexed engraving A is a coil 
formed of fine wire, preferahly Gcrman silver. A support 
is provided, consisting of a short rod of non-conduct ing ma
terial bavi ng a fixed and a 
loose collar ; upon this rod 
tbe fine wire is  wound in 
a loose spiral , and it, bas its 
ends connected to the 
fixed and loose col lars. 
The loose collar is fitted 
w i th a set screw for secur
ing it i ll any positi on i n  
t h e  lengtb o f  t h e  rod. By 
moving the loose collar 
out  on the rod the coil i s  
stretched and opened, or  
by  a reverse movement 
the coil is closed , so that 
there \s contact between 
the co i ls. The c i rcuit 
wires connect to tbe ends of the coil at the fixed and sliding 
collars. 'rbe resistance offered by the coil depends upon the 
lengtb of the coiled portion opened by adjustment of the 
slide. The closed portion is short circuited, and al lows the 
current to pass freely. This regulator may be used for elec
tric currents generally, and is special ly  adapted . for electric 
lamps. It is the invention of Mr. Patrick B. Fox, of New 
York city. 

Bridle Bit. 

A novelty in the construction of bridle b i ts, by which the 
attachment of the cheek strap, curb strap, check strap , and 
reins to bits,  and their detachment therefrom ,  are greatly 
facilitated ,  has been patented by Mr. Ellis Little, of New 
York city. The  month-piece i s  made in  two  parts, fil ted to  
each other and  connected by  scre w s ;  and in the adjacen t  
sides of t h e  ends of these parts are formed half· round notches 
to serve as bearings for the journals of the side bars. The  

jo urnals of  the side bars are made long
er than the thickness of tbe ends of the 
mouth-piece , so tbat the piece may 
have a sl ight up and down move ment 
upon the bars. Upon the upper end 
of the side bar is formed an open ring, 
the ends of which are overlapped and 
beveled on  their adjacent sides, and 
are s uch a distance apart that an ordi
nary strap can be sl ipped between tbe 
overlapped ends upon the side bar. At 
the upper side of the end of the mouth
piece is formed a curved hook, the 
free end of  which is beneath the mouth
piece and is bent upward so as to be 
parallel with the side bar. 

. 

Upon the rear si'de of each end of 
the mouth-piece is formed a projection 
to cover the end of the curved hook, 

so that a strap cannot  come out when the bit is in use. 
With th is construction, by t llrn ing the 'side bar, so as to 
bring the curved hook into line witb tbe ll'outh- piece, and 
slipping the mouth-piece upward , the rein can be readily 
slipped over the hook and attached or detached, and all 
the straps may be attached and detached withont loosening 
a buckle. 

Road Scraper. 

A road scraper that is admirably adapted for i ts  intended 
purpose has Leen patented by Messrs. George Gregory and 
George Austin, of Skaneateles, N. Y. The body of the scraper 
is made of a plate of boiler iron ,  and to its lower edge is se
cured a cutting blade of steel. The tongue is hinged by a 
hook to a loop in the center of the scraper, and brace rods 
h inged in the same manner to near the ends of the scraper 
have at their outer ends hooks that engage with eyes placed 

on the side of the tongue, P. By this means the tongue can 
be turned toward either end of scraper, and held by the rods 
to give the scraper a slanting position in relation to the 
tongue. The body of the scraper is held and adjusted verti
cally hy a rod hinged to the top of the handle, and passing 
down to a pin placed in one of a series of holes in the 
tongue. The scraper is simple in construction, strong, and 
durable, and is  especially adapted to scrapin� roads �Ild 
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turnpikes. It is easily taken apart without any tools, and 
needs but litt le room for storage. 

A Novel Rake. 

Mr. Olaf Bergstrom, of Finsbyttan , Sweden , has patented 
an im proved rake for raking hay, earth, etc. A metal  plate, 
A, i s  provided w ith a series of apertures through which the  
t.eeth are  passed, as  shown in the  engraving. The teeth may 
be made U, L, or T shaped, the transverse pieces resting O i l  the 
plate. After the teeth have been inserted in holes i n  this 
p�ate, the outer longitudinal edge of the head plate, A, is 
turned over the 
transverse pieces of 
the teeth, forming 
a hollow head at 
the outside of the 
plate, by w h ich the 
teeth are held in 
place and the plate 
strengthened. The 
handle socket is 
formed of  two U-
shaped braces, G, p rovi ded wi tb  a bend in the middle .  One 
of these bands is  placed on the upper and  tbe  other on the 
under side of tbe head plate, and ri veted ,  the rivets passing 
through a metal band hen t to -form a semicircular socket 
on the p late for receiving the end of the bandle .  The U
shaped braces are also riveted on each side of tbe bends. 
forming the handle loop, H. 

Ne", Hay Loader. 

A machine for raising hay from the ground and carrying 
i t  to the rack of a wllgon to be loaded ,  has been patented by 
Mr. Geo. Meader, of Fowler, Ind. A frame is secured on 
the bolsters of the wagon,  and a cross beam secured to the 
under side of the frame projects a short distance from it, 
between the front and hind wh eels. A rake is p ivoted to 
tbe end of the beam by curved bars, that allow it to run 
level with the ground, to be drawn un der the bunches  of 
bay. A rope attached to tbe outer end of the rake passes 

over a guide pulley in tbe top of a standard on tue  side of 

the wagon opposite the rake, and down to a winding drum 

that is put in gear by means of a clutch and lever w i th a 
shaft drive hy a chain bel t from one of tbe  wagon wheels. 
When the rake has gathered its load, the lever is moved 

and the winding drum put in gear, and tbe rake witb its 

Ie-ad is raised to the wagon . When the clutch lever is 

shifted to disengage the drum,  it binds the winding rope 

against the standard and acts as a brake to regulate the 
descen t  of the rake.  

.. . . . .. 
'.riles. 

Tiles are thin slabs of baked clay, of whose manufacture 
we gave a descri ption in these columns some time ago. They 
are extensively used in Europe for various purposes-roofs, 
gutters , pavements, drains, house siding, lining fiues, fur
naces, etc. 'rhey assume many forms ;  some have a local 
character, others are made in imitation of  the  antique. 

Plain tiles are usually made five-eightbs of an inch in  thick
ness, 10%, inches long, and 6�4 inches wide. They weigh 
from 2 to 2!-/z pounds each ,  and expose about one-half to the 
weather. Seven hundred and forty tiles cover 100 super
ticial feet. They are hnng upon the l ath by two oak pins 
inserted into holes made by the moulder. Plain til es are 
now made w ith grooves and fillets on the edges, so that they 
are laid without overlapping very fal', the grooves leading 
the water. This is economical of tiles, and saves half of the  
weight, but is subject to leak in  drifting rains, and to inj ury 
by hard frosts. 

Pan tiles, fi rst used in Flanders, have a wavy surface, lap
ping under and being overlapped by the adjacen t  tiles of the 
same rank. They are made 14� x 10%, ; expose 10 inches 
to the weather ; weigh from 5 to 5,X( poun ds each ; 170 cover 
100 square feet of  surface. 

Crown, ridge, hip, and valley tiles are semi-cylindrical, or 
segments of cyl inders, used for the purposes indicated. A 
gutter tile has been introduced in England, formi ng the 
lower course, being nailed to the lower sheathing board or 
lath. 

Siding tiles are used as a substitute for weather-boarding. 
Holes are made in them when mould ing,  and they are se
cured to the lath by fiat-headed n ails. Th e gauge, or exposed 
face, is sometimes indented to represent courses of brick. 
Fine mortar is introduced between them when they rest upon 
each other. Siding tiles are sometimes called weather tiles 
and mathematical tiles ; these names are deri ved from their 
exposure or markings. They are variously formed , h aving 
curved or crenated edges, and va,rious orIlaments, either 
ra,ised or epcaustig, 

The glazed tiles are inferior to slate, as they imbibe abont 
one-seventh of their weight of water, and tend to rot tbe lath 
on which they are laid .  Good roofing slate only imbibes 
one two-hun dred th part of its weight, and is nearly water
proof. 

Encaustic tiles are ornamental tiles, having seveml colors. 
A mould  is prepared which has a raised device on it s face, 
so as to leave an impression on  the face of tbe t ile cast 
therein. This intaglio recess is tben filled by a trowel with 
clay compou n ds, in the l iquid or slip stage, and which retai n 
or acquire the  required colors in baking. The tile is then 
scraped, smoothed, baked, and glazed. This tile is common 
in ancient and modern structures. The glazi ng came from 
t be Ai'abs, w h o  derived it from India, and primarily from 
China. 

Drain tiles are either moulded fiat and bent around a 
f".rmer to the proper shape, or are made at once of a curved 
form by pre;;sing the clay throngb a dod 01' mould of the re
quired form . The latter p lan is now generally nsed . 

Various machin eH are used i n  the manufacture of tiles. 
One of these has two iron cylinders, a round which webs of 
cloth revolve ,  whereby the clay is pressed into a slab of 
proper thickn ess without adhering to the cylinders. It is 
then carried between two vertical rollers, which im part a 
semi-cyli ndric:ll or other requi red shape, after whic:h the tiles 
are pol ished and finished by passing through th ree iron 
moulds o f  h orseshoe form, being at the same time moistened 
by the drippi ng of water from a tank above,  and finally con
ducted off u pon an endless web. 

In more recent machines the tIles are generally formed at 
one operat ion , by pressing. A charge of clay sufficient to 
form a number of t i l es is placed in a cylinder a o d  subjected 
to the action of a piston,  which forces it out as a continuous 
tube, after wh ich it is cut in lengths by a wire. The m:Jst 
modern machines generally employ a screw, which serves at 
the same time to mix the clay ami force it through the  
mould ; the process of feerling and monlding i s  thus  rendered 
continuous, no time being lost in charging the cylinder. 

One of  the most improved of modern machines con sh-ts of 
a vertical pug mi l l, containing rotary curved knives and a 
screw fol lower for forcing tbe clay through the dies. The 
pipe, on issuing from the dies, is carried forward by a series 
of rollers having hollowed surfaces, and is cut into lengths 
by a rocking frame provided with cross wires. In anothel' 
machine the clay is forced througb the ties by two plnngers 
working in boxes at the base of the pug mill , and recipro
cated by c ranks set at right angles to each other on the same 
shaft ; two sets of d ies are employed ; one plunget· being re
tracted to allo.w it-s box to receive a supply of day, while the 
other is engaged i n  forcing the clay through its die. 

T iles are usually placed in the ki lns in bunches of twelve, 
ancl laid alternately cross and length wise. The spacing of 
the tiles allows the circulation of the heat between tbem, and 
the circular form of oven  is found well adap ted to secure 
uniformity of heat. Tbe kiln is protected on the windward 
side to  prevent  u neven urging of the fires. The oven bei ng 
set, the doorway is bricked up and daubed , the fires kindled 
and kept burning, moderately at first, and then more freely. 
The usual time for firing is thirty-eight  hours. Three days 
are then allowed for cooling, and they are afterward taken 
out of the kiln . Those tiles tbat are to be made of a grayish 
color are thus treated : It having been ascertained that the 
tiles are burnt enough , and while still red-hot, a quant i ty o f  
small fagots of  green ald er with the leaves on i s  introduced 
into each fiue. 'I'he fiue holes are then well secured, and 
the holes in the roof each stopped with a pa ving tile, and the 
whole surface i s  covered w ith four or five incbes of sand,  on 
which a quan tity of water is thrown, to prevent the smoke 
from escaping any where. It is this sm oke which gives t he  
gray color to  the tiles, both internally and  externally. Tbe  
kiln is then left closed for a week, when  the  sand is taken 
off the top, the door and roof holes are opened, as also the  
fiue holes, and the  charcoal produced by the fagots taken 
out. Forty-eight hours after t he kiln is cool enougb to allow 
the tiles being taken out and the kiln charged again. When
ever any of the ti les are to be glazed they are varnished after 
they are baked ; tbe glaze being put on,  tbe tiles are put in 
a potter's oven till the composi tion begins to run. The glaze 
is generally made from what are called l ead ashes, being 
melted and stirred with a ladle t ill it is rcduced to ashes 01' 
dross, wh ich is the n  sifted and the refuse ground on a stone  
and  resifted. Tb is  i s  mixed with pou nded calcined flints. 
A glaze of manganese is also som eti mes employed, which 
gives a smoke-brow n  color. Iron fili ngs produce black ; cop
per slag, green ; smalts, blue. The tile bei ng wetted, t h e  
composition i s  laid on with a sieve, and t h e  ti le subjected to 
the heat necessary to vitrify the  appl ication .-Pottery and 
Gla88ware Reporter. 

.. f .  I .  
Malarial GerJns. 

The cause of malarial diseases iH said to have been d is
covered by Prof. Laveran , a French physiciHn of Val· de
Grace. It is a very minute organism, named by him 08cil
la'l'ia malaria? M. Richard, :Who announced the discovery 
in the French Academy of Science, has found these microbes 
in all the fever patients of the Philippeville hospital in AI· 
geria. These are located in the red blood-corpuscles, and 
completely destroy their contents. They can easily be ren
dered visible by treatment with acetic acid, but otherwise it 
is difficult  to detect tbem in the corpuscles. They look like 
a necklace of black beads, with one or m ore projections, 
which penetrate the cell of the corpuscle! !tng oscillate or 
mov� like whipS, 

© 1882 SCIENTIFIC AMERICAN, INC



ENGINEERING INVENTIONS. 

A new device for adjusting the packing of 
a piston, so that it will fit very closely in the cylinder, 
has been patented by Mr. James Preston, of New York 
city. The piston is formed of a valve cage attached to 
the end of a rod, the lower edge of the cage heing pro
vided with an external beveled flange, and of a beveled 
ring, attached to the ends of a fork, secnred to the 
lower end of the tube surrounding the rod of the valve 
cage. Between the beveled ring and the beveled flange 
on valve cage a packing is held, whicb is wound spirally 
aronnd the valve cage. The rod of valve cage and the 
tube are adjusted to press the packing more or less, by 
means of nuts and threads at their npper ends. 

Mr. Edward B. Meat yard, of Geneva, Wis. , 
has patented an improved hoisting apparatus of the 
class in which one bucket or car counterbalances 
another. Three or more friction pnlleys of proper 
diameter for one or more ropes are provided with deep 
spur cog ri ms, of larger diameter and less face than 
the pulley. A rubber ring,that forms a cushion for the 
rope, is fastened between the cog rim and an annnIar 
plate, fa�tened on the side of the pulley. With this 
construction the rope is saved from the wear tbat it 
nsually has when a drum is used. 

A power wheel, to be operated by the cur
reut of a stream, bas been patented by Mr. Walter M. 
Coffman, of Elizabethtown, Tenn . A circular track 
divided into two nearly equal horizontal secti ons. one 
placed above the other and counected by inclines, is 
placed on the top of a sui table frame in the current of a 
stream. At tbe center of the track a vertical shaft is 
journaled in the frame, and to the shaft radial arms are 
hinged , having caster wheels on their under sides tbat 
move on the circular track, and also have buckets at 
their outer ends.  As the arms rest. down on the track, 
those on one side are in the water and carried by the 
cnrrent, wbile the arms on the opposite side are raised 
out of the water. 

Mr. Maxcy R. Hall, of Fairmount, Ga. , 
has patented improvements in steam pumps, in which 
the main pistons and the valve mechanisms are made 
interdependent upon each other, so that one cannot 
work withont the other. The piston of the main steam 
and water cylinders arc in line with each other and are 
attached to the same rod. On each of these cylinders 
are small auxiliary steam and water cylinders, also in 
line, and thei r  pistons connected by the same rod by 
means of tappets properly placed. The movement of 
the main steam piston operates the piston of anxiliary 
chamber, also operating the valves of auxil iary water 
chamber to control the inlet an d ontlet of the water. 

An improved car coupling has been pa
tented by Mr. William C . Donaldsou, of : Atchison 
couuty, Kan. It consists in a link attached to a rack 
bar p laced in a groove in the drawhead of the car, 
the link being drawn back into the drawhead and 
thrust out again by means of a pinion that engages 
with the ra<>i<: bar and is opemted by a shaft and crank 
that projects from the side of the car. A similar device 
is used for raising and dropping the conpling pin. 

Mr. George W. Dudley, of Waynesborough, 
Va. ,  has pat.ented an improvemeut in the rotary engines 
d escribed in patent No. 236,007. In that engrne the 
seat of the exhaust valve was arranged to oscillate for 
the purpose of reversing the engine, bnt in the im
proved engine, the seat is made stationary, and is pro
vided with a plug valve by means of which the exhaust 
may escape at either end of the exhaust valve, and an 
improved means for shifting the valve in reverSing the 

engine have also been provided, 
Mr. William E. Harris, of New York city, 

has patented improvements in ore grinding and amal
gamating machines. The ore is fed into a hopper and 
passes into the space between horizontal grinding plates 
and is' crushed. As it is crushed it  is fed ontward by 
centrifngal force, and escapes at the outer edges of the 
plates into a circular trough, where it is further pnlver
ized between ring grinding plates and the sides of the 
trongh. In amalgamating ore the ground pulp is fed 
into the hopper, with sufficient water to carry off the 
tailings, and a quantity of qnicksilver is placed in the 
circular trough , and the mill revolved at a slow rate of 
speed. 

An improved automatic car coupler has 
been patented by Messrs. Elmer A. Converse and 
Nathaniel T. Griffin, of Monti cello, O.  The drawheads 
of the cars are of the nsual con struction , except that a 
longitudinal oblong mortise is provided iustead of the 
round hole for coupling pin. Inotead of using round 
pins, broad flat plates are set edgeways to the coupliug 
links, the lower ends of the plates being closed on the 
front side so that when the end of the link strikes the 
pin the !lin will be forced up, and when the end of the 
link has passed will fall back and thus conple the care . 

------�.�.�.-------
MECHANICAL INVENTIONS. 

Mr. Austin Leyden, of Atlanta, Ga. , has 
patented an improved cotton baling press, in which the 
follower of the press i s  operated with great force by 
means of a f3.YEtem of levers that receive their motion 
from racks worked by a ratchet lever., the lever being 
worked by an eccentric and toggle device driven by 
a qnick running shaft. As the resistance increases 
in tbe press, the leverage of the system of levers iu
creases, giving greater power for the greater resistance. 

An improved feed roller for wood planers 
has been patented by Mr. Emmett H. Henderson, of 
Sanford, Fla. The feed roller consIsts of sectional 
rollers mounted on a Fhaft in such a mall'ner that the 
sections may have a vertical motion on the shaft to rise 
and fall, according to the differeut thicknesses of the 
Inmber to be planed. Independent pressure rollers are 
provided for each section, having springs by which the 
pressure is applied. Chain belt� are used for dTiviug 
the feed rollers so that the motion shall be posi tive . 
With th i s  construction boards of different widths may 
be planed at the same time, and also tongued and 

,grooved if dasired. 
An i ngenious invention relating to wind 

motors has been patented by Mr. John McLachlin, of 
New Orleans, La. The wind wheel is provided with a 
tnrret that is secured at its base npon rollers and has an 
opening on one side, and within the turret are cnrved 
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plates that serve as deflectors t o  direct the wind current 
down npon the wind wheel. A vane secured to the tur
ret keeps the opening in the turret always toward the 
wind. The wiud wheel is of snitable construction to 
be operated by the wiud cnrrents deflected from the 
turret. 

A vertical windlass, designed for unloading 
hay or straw from wagons into barns, etc. ,  has b€en 
patented by Messrs. S. J. Miller and T. R. Ballard, of 
Millersville, Ill. The windlass is designed to be 
operated by horse power, and the winding drum, which 
is placed at the npper end of a vertical post, i� loose 
to rotate on the post. The drum has combined wi th 
it mechanism for engaging it with the post, so as to 
rotate when draught is applied to a sweep secured to 
the post, disengaging it and applying a brake to check 
its free running if necessary. 

:Messrs. James D. Bratton and Henry H. 
Good, of Westmoreland, Kan , have patented improve
ments in the cla8� of wagon bnkes that are applied to 
the front wheel' 'f vehicles, and operated by the team 
when holding b"ck. A combination of levers, that are 
provided with brake shoes at their outer ends, have 
their inner ends connected by a pressure-equal izing de
vice to a rod, secured to a sleeve sliding on the outer 
end of the tongne, and is pressed back to operate the 
brake by the neck yoke or pole straps of the wagon. 

Improvements in springs and running gear 
for side bar vehicles have been patented by Mr . Andrew 
F. Shuler, of Arcanum, O. Each of the springs con
sists of a flat spring, one end of which is secured to 
one of the side bars near its eud, i s  then cnrved down
wardly, thence npwardly, to the bottom of the buggy 
body to which it is secured. From this point it is again 
curved downwardly and npwardly, its outer end resting 
on the bottom of the buggy near its onter Side, thus 
providing a long and easy spring . 

Mr. Samuel D. Webb, of Washington ,  D.  
C.,  has patented a n  improved locking-np device for type 
forms. Four quoins are nsed to lock up tbe form, each 
being provided with bearing surfaces of different lengths, 
and ad apted to be reversed on a screw by which they 
are conn ected, so that a longer or shorter surface shall 
be presented to the form, as the case may require. The 
screw has a right and left hand thread, and when it is 
tnrned the blocks of the quoins are moved to or from 
each other. 

Mr. Charles J. Gibson, of Bergen Point, 
N. J.,  h a s  patented a rotary clutch cons i sting o f  two 
clutch sec tions, one of which has two sets of ratchet 
teeth ,  projecting toward each other, one inwardly and 
one outwardly, and both lying in the same plane. 'l'he 
other clutch section has a s l idiug catch that vibrates 
in a rad ial line between the two sets of ratchet teeth, 
when the driyjng section is moving backward, b ut en
gages with a positive movement either oue or the other 
of the sets of ratchet teeth on the driven section when 
the driving section is moved forward. 

An improvement in pumps h as been ' pa
tented by Messrs. Andro Enborn and John A. Ander
son, of Augusta, Kan. The improvement consists in 
connecting to the handle of a pnmp, by suitable de
vices, a rotating bucket wheel, placed nnder the delivery 
"pont of the pnmp. Th� weight of the water in the 
buckets rotates the wheel, and helps to operate the 
pump handle and lessens the labor of working the same. 
The water falls from the buckets of the wheel into a 
trough, and is con d u cted by a spout to any d esired 
point. 

Mr. Albert J. Gary, of Denison, Ia. , has 
patented devices for transmitting the rotary motion of 
wind wheels directly to the work;avoiding the crank 
motion commonly used. '1'he shaft

' of the wind wheel 
is attached to a horizontal shaft which has bearings in 
the top of the wheel supporting, and revolves abont an 
npright shaft to which it is connected by beve\; gear 
wheels, to impart the rotary motion of the wind wheel 
to the shaft. This shaft gears in like manuer to a 
horizontal shaft snpported near the gronnd, from which 
the motion is transmitted by cone pulleys for any work 
desired. 

An i mproved saw mill dog, by which l ogs 
are held more firmly o n  their carriages, h a s  been pa
tented by Mr. James B. Fiuch, of Bozeman, M. T. To 
the nnder side of an ordinary mill dog is hinged an 
auxiliary dog, the jaws of the two dogs projecting toward 
each other. To the upper sid e of the lower dog a curved 
toothed rack bar is attached, that passes throngh a s lot 
in the forw"rd part of the npper dog aud has at its upper 
end a handle. On the npper side of the main dog in 
front of the rack bar is swiveled a toothed lever that 
engages with the curved rack, and when the lever is 
pressed down the dogs are forced into the log, aud if 
raised the dogs are withdrawn from the log . 

• •  e 
ELECTRICAL INVENTIONS. 

will be affected by the most delicate changes in the 
cnrrent. They move steadily, withoat any jar, main
taining a nniform light. 

• • •  
AGRICULTURAL INVENTIONS. 

Mr. Charles W. Dutcher, of :Millto wn, New 
Brunswick, Cau . ,  has patented an improved potato 
digger, in wbich the potatoes and �oil are raised by a 
scoop from the hills aud carried by means of pad
dies, operated by a chain belt from the axle of the 
digger, over a slotted frame, back to a shaker frame, 
which is vibrated by means of a zigzag projection on 
the inside of the drive wheel of the digger, and the 
potatoes are separated from the soil. 

Messrs. H. R. Burger and J. B .  Simpson, 
of Fin Castle, Va" have patented improvements in 
,equare harrows, which consist in curved springs at
tached to the side bars of the harrow and crossing each 
other over center, where a seat is secured for the driver, 
and in the peculiar manner of attaching the ends of the 
si de bars, so that the harrow adapts itself to any nn
evenness of the ground, and also in the means of secur
ing the harrow teeth to the frame. 

A novel device for carrying hay to be 
stacked to the top o f  a stack has been patented by Mr. 
Johan C.  Testman , of Wisner, Neb. An inclined way 
up which the hay is  to be carried to the top of the stack 
is supported on a frame. A rake is pl aced in the in
cliued way , and is drawn from the ground to the height 
of tb e  stack by a rope running through a sheave at the 
top of ttw frame, and thence through gnide pnlleys to 
the horse that works the rake. The hay being gathered 
abont the foot of the waY,the rake is set into it, alld the 
rope drawn to haul the hay np the inclined way and 
di scharge it npon the stack, the operation being qnickly 
and easily performed. 

... . . . ... 
MISCELLANEOUS INVENTIONS. 

A combined tape line and shears for mea�nr
ing and cutting ribbons. etc . ,  has been patented by :Mr. 
John C.  Kulman, of Marshall, Ill. A tube projects from 
the reel case of the t a pe l ine, through which the outer 
end of the line is passed. and to the end of the tube 
shears are secured. A loop is placed on the tn be in 
which the middle finger of the hand is placed, and the 
shears are so constructed that the movable part. of the 
shears are easily operated by the thumb of the haud. 
The tape I iue is drawn with the art.icle to the proper dis
tance, and a cut is made with the sh ears. 

A device by which the tires of wheels may 
be tightened, when they have become loose, has been pa
ented by Mr. Sylvanus B. Robison, of Valparai so, Neb. 
An iron felly section, baving a longitudinal slot, i s  se
cured to the tire and the wooden felly at one side of au 
opening in the tire. A slotted bar is attached to the 
tire on the opposite side of the opening, and works in 
the l ongitudinal slot of the felly section. A wedge or 
key driven between the ends of the two slots tightens 
the tire by drawing the opposite ends together. 

Mr. James Iredale, of Toronto, Can . , has 
patented improvements in oil stoves in which the oil re
ceptarle is so constructed that the wick chambers are 
placed between central aud side flues, the buruers hav
ing double dranght passages that insure more perfect 
combustion of the oil.  On top of the jacket of the com
bustion chamber is placed an oven that is snrrounded 
by a jacket, the products of combustion passing 
through the space between tbe two. Waterheatiug and 
cooking ntensils having hollow arms that project into 
the space between the bottom of the oven and the 
jacket are secured by hooks to the outer surface of the 
jacket. By these means the stove is adapted to do a 
large amount of work. 

Some improvements i n  suspenders have 
been pateuted by Mr. Johann W. Holtring, of Barmen. 
Germany. They COllsist in nniting the riugs to which 
the bntton hole straps are attached, by straps resting 
against the sides of the body, above the h ips, wheI·eby,. 

Mr. Edinboro Cyrus, of Augusta, 0. , has when the suspender straps are attached to the rings; 
patented improvements in millstone dress, inten ded far triple joints are formed, and the folding of the strap 
making middlings previous to regrinding. The dress or nnder pressure on the body is avoidert The button
of the bedstone has i utermediate furrows between the , hole straps are attached to buttons placed at equal dis
quarter furrows, and near the center of the stone are ! tances on the front and rear of the side seam of the 
transverse channels that connect all the fnrrows. The pants. 
runn�r stone has intermediate furrows between the A novel gag runner for check rein s has 
qnarter furrows, and the lands of each of the quarter been patented by 1.[r. 'William H .  Chapman, of Mi ddle
furrows are connected with each other. The furrows town, Conn. The gag runner is made with a swinging 
are marie gradually more shallow towards the periphery l oop tbat is swivcled on a bridge of a frame through 
of the stone. By this dress the grain is distribnted which tha check rein passes. The bridge has a spur 
evenly and nni formly, and a better quality and greater projecting fmm its nnder side into an aperture ill the 
quantity of middlings are produced. check rein for holding (he gag runner to the rein. 

Mr. Robert McShane, of Brooklyn, N .  Y. , A device for supporting the hody and 
has recently patented a double stroke gong bel l ,  that 
can be readily changed for rigbt or left band conuec
t ions, as reqnired for use. The snpporting plate, gong, 
and hammer are of the nsual construction. The trip 
i� formed with three arm8, one engaging with the ope
rating lever, and the others with tve hammer arm. The 
operating lever is pivoted to the snpporting plate, and 
is provided with two lugs on one of its edges, oue above 
and the other below the pivot. A spring connects from 
a stud placed opposite the pivot of the lever to one of 
the lugs. 'Then a right hand connection is made the 
spring connects with the upper lug, and when a left 
hand connection the spring is placed on the lower lug. 

Messrs. Lewis Coates and Joel T. Cris
well, of Collamer, Pa. ,  have patented an improved 
butter print or press by which b utter is qnickly and 
cvenly formed into cakes of required weight without 
previous w�ighing. The press is a sliding box, in which 
the butter is placed, and pressed on a printing block, by 
a follower, moved by suitable levers. The fol lower is 
provided with an apertnre, and as the compression 
chamber contains more bntter than is required for the 
cake, the surplus bu tter is forced out through the aper
ture, and the finished cakes have exactly the same size 
and weight. 

An automatic grain sampler, to be used in 

wheels of a carriage for pain ting, and by which they 
may be adju sted in any dcsired position ,  has been pa
tented by :ll r. Eugene Cook, of Nashville, Mich.  It con
sists of a hollow tube supported on a suitable base, and 
adapted to receive and engage with a screw threaded 
shaft, to the npper end of which is secured, by a double 
knuckle joint, a frame for supporting a carriage body, 
and devices for securin g the body to the fmme, whereby 
the body can be raised or lowered, or adjnsted to any 
desired angle and clamped in that position. 

An automatic device for feeding horses or 
other animals at fixed times has been pr.tented by Mr. 
Eugene Wessells, of Peekskill,  N. Y. The bottom of 
the hopper in which the feed is placed is a sli de, and i s  
pressed back against a spring, i n  \-vbieh position i t  i s  
held b y  one arm o f  a lever, the other arm o f  which rests 
against the flat handle of the winding key of the alarm 
of an alarm clock. When the alarm of the clock begins 
to operate the lever is released, and the spring throws 
the sliding bottom out of the hopper, allowing the feed 
t o  fall to the feed box. 

A self· acting machine tbat applies a l ayer 
of jelly between two cakes, or a dressing of lCing to 
the top of a single cake, bas been patented by Mr.  
Daniel M. Holmes, of  Cincinuati. O. By a peculiar Con· 
stru('tion and arrangement of devices, a row of cakes are 

combination with a grain weighing and delivering up- fed on to a main belt, an d carried under jelly boxes, 
paratus, has been patented by Mr. Wasbington Hawes, where a definite quantit y of paste is discharged aud the 
of Port Richmond, N. Y. The receiving and  weighing supply is then positively shnt off. As the cakes move 
devices are of the usual construction. From one side

. along on the belt they pass under cake-holding tubes, 
of the receiving vessel a tube proj ects,that receives from from whioh cakes are carried by suitabJe devices and 
the vessel and holds a given qnantlty of grain, forming placed on the tops of the cakes that have passed nnder 
a measuring sampler. At the inuer and outer ends of the jelly boxes. 
the tnbe are valves that are operated by rods and eccen-
trics on tbe tube attached to the rock shaft, that opens Mr. Andrew T. Morrow, of Tonganoxie, 
and closes the delivery vaive of the receiver. By this Kan . ,  has patented a light, cheap, and durable gate 
means each draught of graiu is sampled. suitable for use with the barbed wire fence. The op8n-

Mr. William 'I.'. Abbott, of Fort Wayn e, ing between the posts is closed by barbed wire. secured 

Ind . ,  has patented a stock car in which cattle may be at their stationary ends to rings on the post, and at their 

separated from each other uy means of partitions hinged opposite or swinging ends are attached to a wooden bar 

to a vertically adj ustaule frame that is  raised and low- haviug slits sawed in its top and bottom. Stay bolts 

ered from the top of the car by screws, and a space for are pnt through the slits near the inner ends that serve 

the storage of food for the cattle is provided when the to keep the bars from splitting and fie part of the fasten

fmme is  let down. Feed tronghs are also suspended by ing. On the sirle of the post next the bar are catch 
An electric safety elevator has been pa- screws, to be let down for the l ise of the cattlc.  These bars notched on their edges to receive the bolts of the 

tented by 1.1e8srs.  Henry B. Sheridan, of Cleveland, 0., parts may be all raised to the roof of the car, when cat- bar. In clOSing the gate the lower end of the bar is 

and Hermann A Gorn, of New York city, The well of Ue are not to be carried, when the car can be used for placed on the lower catch , and the npper ie drawn for

the elevator has,in diagonal ly opposite corners, toothed other freight if desired , ward, stretching the wires, and is held to tbe upper catch 

racks,  with which worms secured to the shafts at the I A device by wbich the bearings and wear 
by means of a weighted catch that is hel d closed. 

corners of the cars engage. The worm shafts are ope- I . . . MI' Ch rles W A' llpn of PI' n e  l" d . b I t . t I d h mg surface of watch movements may be easlly su pplIed " . a . ' , ,I ge 
rated by gears dflven y an e ec rI? �o or p ace on t e with small aud suitable quantities of oi l has been pa- Agency, D. T . ,  has patented improvements in bil l iard 
top of the car. By meaus of a slidmg clutch operated tented by Mr. William W. Martiu of Salem Or. The tables, consi sting of the combination wi th the hed and 
by a handle in the car. the gears are adapted to run so . . . .' . ' . f f th bl f d '  t bl I t t  h '  h 

d d . d Tl Ol ler conslts of a hall die coutammg an 011 reservOIr, rame 0 e ta e, 0 a JU s a e c eo, s o w IC the 
as to move the car up or own as eSlre . le same . . . I th ' tt h d d d ' f t' th I t 

d '  d I t" h prOVIded w,th an attached hollow needle pOInt for de- c o , IS a ao e , an eVICes or opem mg e e ea s, 
inventor has �atente an Imp�ove regu a mg m�c an

- positing the oil. By simply touching the point of the to stretch the cloth smooth and tight, and for removing 
iom for electrIC lamps. p: PIvoted

d 
l
b

eve
t

r, carr
h
YlU

h
g an 

tube to the surface to be oiled, the oil wil l  be d eposited it wheu desired. Also iu combining with th e bed and 
armatnre on eaeh end mterpose e ween Ig reo . . . .  ffi '  f f f th t bl  f h d f d h '  . , 

t '  d b  from the tnbe m very sman quan!ttles , J llst sn Cleut or rame O e a e , o  arc s  ape rames, an a sp efl_ 
sistance �nd 10"," resist�nce m

l
agn

t 
e S

t
' IS  

t
:o�ne�e 

I 
y properly lubricating the bearings aud wearing surfaces. cal segment, and screw and nnt, for placing an d securely 

bars prOVIded WIth sprIng paw s 0 a 00 e w ee on holding the table in a nerfectly level position.  
which are placed eone pul l eYi carrying the carbon fUp- A lantern that can be easily attached to the 

porting chams, whereby, when the electric cnrrent collar of a lamp of ordinary coustrnction has been pa · jl.. crosscut sawing machine, having two 

pa sses througn the low resista.nce magnets, the carbons tented by M r .  Charles F. Anderson, o f  Bay City. Mich. saws. one o f  which i s  adjustable t o  cntting different 

will be separated, alld when it passes through the high The body of the lantern is provided with a movable , lengths,  has been patented by Mr. George A .  Moffat. of 

resistance coils, the caroons will be moved toward each bisected bottom, and the bail of the lantern pas.es I Mineral Springs, Ark ,  The saws are both operated by 

other. Suitable devices for regulating the action of the through the top of the frame at diag onally opposite l one driving shaft, to which they are connected by rods 

electric current are also provided. An improvement iu corners and thron"h braces at the bottom of the frame, , and eccentrics. One of the eccentrics is adapted to be 

electric lamps, by which the carbous are moved with and is secured to the outer anll:les of the bottom pieces I' readily shifted on the shaf� for the different l e,?-gth s to 

p;reat steadiness and regularity. has also been patented It is bent in such shape that when it is pressed down be cnt. The saws are so pIvoted to the connectmg rods 

by Mr. Sheridan. It consists in providing the carbon the bottom pieces are throwu apart, and when it is drawu I that they may be turned upright, and also to prevent 

holders with friction rollers that move npon the guides, np the pieces close together to grasp and hold the collar I them from falling below the line of the connecting 

causing them to move down and np so easily that they of the lamp. rods. 
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Presses, Dies, Tools for working Sheet Metals, etc. 

Fruit and other Can 'I'ools. E. W. Bliss. Brooklyn, N, Y. 

-Snpplement Catalogue.-Persons in pursuit of infor
The Oharge j01' Insertion under this head is One Dollar mation on any special engineering. mechanical, or seien
a line for eaah insertion,. about eigltt wO'rds to a line. tific subject, can have catalogue of contents of tile SCI
Advertisements must be 1'eceived at publication ojfice ENTIFIC AM"lIICAl'. tlUPPLlliM"NT sent to them free. 
as eallyas Thursday morning to wppear in newt issue, I 'l'he SUPPJ."MENT contains lengthy articles embracing 

To Inventors.-Wanted, the most simple and inex
pensive process by which collee can be roasted in 'lots 
of �O to 75 pounds. Heat to be cheaper than that of coal. 
Address" Opportunity," Box No. 77, Brooklyn, E. D., 
N.Y. 

To learn Inventing, Designing, and Construction of 
Machinery at school. address Prof. S. W. Robinson, Ohio 
state University, Columbus, O. 

The Obelisk in the Central Park, New York, weighs 
two hundred tons, or is equivalent to the weight of 
about eight hundred and twenty millions of.Esterbrook's 
Ladies' Pens. 

SOUTHAMPTON, L. I., Aug. 13, 1882. 
fI. W. Johns M'j'g Va., 87 Maiden Lane, New York: 

DKAR SIRS : Your colors received all right, and are 
magnificent j never saw anything go on so easily and 
cover so well. The tints are just O. K., and very deli-
cate. Sincerely yours, A. T. BlUCHER. 

The American Machine Co., N. E. cor. Lehigh Ave. 
and American St., Philadelphia, Pa., is prepared to exe
cute contracts for the manufacture of IIllht machinery, 

Wanted.-To know Drop Forgings Manufacturers. 
G. G. Buckland, Tulare, Cal. 

Sec Bentel, Jlfargedant & Co.'s adv., page 157. 

Cope & Maxwell M'f'g Co. 's Pump adv., page 157. 

Steam Hammers, Improved HydrauliC Jacks. and Tube 
Expanders. R. Dudgeon, �4 Columbia St., New York. 

Machine Diamonds, J. Dickinson, 64 Nassau St.,_ N.Y. 

The Berryman Feed Water Heater and Pnrifier and 
Feed Pump. I. B. Davis' Patent. See illus. adv., p. 157. 

50,000 Sawyers wanted. Your full address for Emer
son's Hand Book of Saws (free). Over 100 illustrations 
and pages of valuable information. How to straighteu 
saws, etc. Emerson, Smith & Co., Beaver Falls, Pa. 

For Pat. Safety Elevators, Hoisting Engines, Frict.ion 
Clutch Pulleys, Cut-olfCoupling. see Frisbie's ad. p. 157. 

Gould & Eberhardt's Machinists' Tools. See adv.,p. 158. 

Barrel, Key, Hogshead, Stave Mach'y. See adv. p.l57. 
For Heavy Pnnches, etc., see illustrated advertise-

ment of Hilies & Jones, on page 157. 

Red Jacket Adjnstable Force Pump. See adv., p. 158. 

Vertical Engines, varied capacity. See adv., p. 156. 

Fine Taps and Dies in Cases for Jewelers, Dentists, 
Amateurs. The Pratt & Whitney Co., Hartford, Conn. 

�I incral Lands Prospected, Artesian Wells Bored, hy 
Pa. Diamond Drill 00. Box 423, Pottsville, Pa. See p. 158. 

For best low price Planer and Mat.cher. and latest 
improved Sash, Door, and BJini Macbinery, Send for 
oatalogue to Rowley & Hermance, William.port, Pa. 

. The only economical and practical Gas Engine in the 
market is the new .. Otto" Silent. built by Schleicher. 
Schumm & Co., Philadelphia, Pa. Send for Circular. 

The Porter-Alien High Speed Steam Engine. Sout.h
work Foundry & Mach. 00.,430 Washington Ave., Phil.Pa. 

4 to 40 H. P. Steam Engines. See adv. p. 94. 
Drop Forgings. Billings & Spencer Co. See adv., p.141. 

C. B. Rogers & Co., Norwich, Conn .. Wood Working 
Machinery of every kind. See adv., page 142. 

Knives for Woodworking Machinery,Bookbinders, and 
Paper Mills. Taylor, Stiles & Co., Rlegelsv!1le, N. J. 

The Sweetland Chnck. See iIlus. adv., p. 126. 

l.ightning Screw Plates, Labor-saving Tools. p. 120. 

Engines, 10 to 50 horse power, complete, with gover-
nor. $250 to $550. Satisfaction guaranteed. Six hnndred 
in use. For circular address Heald & Morris (Drawer 
127), Baldwinsville, N. Y. 

Mr, T. D. Lockling, care U. S. Consnl, Panama, U. S. 
Colombia, will sell the whole or a portion of hi. patent 
for umbrellas, illustrated on p. 82, this volume. 

Air Pnmps for High Pressnre, Hand, or Steam Power, 
at low prices. C. Beseler, 218 Oenter Street. New York. 

See New Americau File Co.'. Advertisement, p. 110. 
Steam Pump.. See adv. Smith, Vaile & Co., p. 109. 
Small articles in sheet or cast brass made on contract. 

Send models for estimate. to H. C. Goodrich, 66 to '12 
Ogden Place, Chicago, llI, 

Improved Skinner Portable Engines. Erie, Pa . 

the whole range of engineering, mechanics, and physI
cal science. Address Munn & Co .. Publisbers, New York, 

Presses & Dies. Ferracnte Mach, Co., Bridgeton, N. J. 

Presses & Dies (fmit cuns) Ayar Mach, Wks" tlalem,N.J. 

HIN'1'S '1'0 L'tlRRESPONDENTS, 

No attention will be paid 1.0 communications unless 
accompanied with the full name and address of the 
writer. 

Names and addresses of correspondents wIll not be 
given to inqnirers. 

We renew our request that correspondents, in referring 
to former answers or articles, will be kind enough to 
name tbe date of the paper and the page, or the nnm ber 
of the qnestion , 

Correspondents whose inqniries do not appear after 
a reasonable time should repeat (,hem. If not Lhen pnb
lished, they may conclnde that, for good reasons, the 
Editor declines them. 

Persons deSiring special information which is purely 
of a personal charact.er, and not of general interest, 
should remit from $1 to $5, according to the subject, 
as we cannoL be expect.cd to spend time and lahor to 
obtain such information without remuneration. 

Any nnmbers of the SCIENTIFIC AMERICAN SUPPLE
MENT referred to in these columus may be had at tlJi8 
office. Price]O cents each. 

Correspondents sending samples of minerals, etc., 
for examination, should be careflll to distinctly mark or 
label tlleir specimens so as to avoid erro� in their identi
IicatlOn. 

(1) R. M. L. writes: 1. In the SUPPLEMENT, 
No. 182, there is described a small steam boiler con
structed of mercury flasks. Now, I want to know what 
mercury flasks are, what are their size, are they all the 
same size, where can I obtain them, and about what are 
they worth? A, Mercury fiasks are of wrought iron, 
welded up. You can see them at any extensive drug store. 
They are all very nearly the same size, abont 5xlO, 
They can be purchased from druggists, and worth aboll t 
$1.50 each. 2. I am an engineer, and have charge of a 
high pressure cnt-off engine (30 horse power), supplied 
with steam by a 2J1i inch steam pipe 200 feet long from 
boilers to engine; it runs nnder the floor a di stance of 96 
feet (horizontal), and connects to steam chest by a per
pendi�nlar pipe about 5 feet high. Now, what I want 
to ask is, how to drain the condensed water from this 
horizontal 96 foot section effectually, as it is very an
noying, troublesome, and dangerons. A. You can have 
a blow valve or cock connected to the lowest part of 
the pipe, and blow out the water from time to time as 
necessary; or yon can set a receiver for th� condensed 
water below the lowest part of tne pipe and pump, or 
blow tne water from the receiver. 

(2) G. H. M. writes: 1. I am about to 
bnild a light draught steamboat, 60 feet long and 18 feet 
beam, width of snbmerged section about 10 feet. Will 
a 16-horse power engine and a four-foot propeller, with 
six feet pitch, drive her fonrteen miles per hour? A .  
No, probably not more than ten o r  twelve miles, and 
then it must be a good model. 2. What should be the 
width between the saddle and stem post to leave suffi
cient space for the propeller? A. Sixteen inches at 
least-more would be better. 

Combination Roll and Rubber Co., 68 Warren street, qnestions leave ont of consideration the resistance of N. Y. Wringer Rolls and Moulded Goods Specialties. the air. A. If the boat was exposed to an equal cur-

(3) E. W. asks: 1. If a boat tbat runs ten 
miles an hour in . still water be placed in a five-mile 
current, will its speed in tbat current be fifteen miles an 
hour, or less? A. More. 2. Will it take a boat a shorter 
time to turn around (either half -way or completely), 
going against a current, than it will going with it , or will 
the time be the same in both cases? I maintain that the 
cnrrent would have no effect whatever either to retard 
or accelerate the boat's turning, but that the time in 
both cases would be the same as in still water. These 

Pure Water furnished Cities, Paper Mills, Laundries, rent there should be no difference. 3. If two bullets be 
Steam BOilers, etc., by the Multifold System of the fired from the same point in a direction parallel to the 
Newark Filtering Co., 177 Commerce St .. Newark, N. J. earth's surface, one with two or three times the velocity 

"Abbe" Bolt Forging Machines and" Palmer" Power of the other, will they fall to the ground in the same 
Hammers a specialty. Forsaith & 00., Manchester,N.H. time, or will the one with the less velocity reach the 

List 28, describing 3,600 new and second-hand grouud first? A. Leaving out of the question the atmo
Machines, now ready for distribution. Send stamp for spheric resistance, they should fall in the same time, 
same. S.O.Forsalth&Co.,Manchester,N.H.,andN.Y.city. (4) J. F. B. writes: I have made a coil 

Nickel Plating.-Sole mannfacLurers cast nickel an
odes, pure nickel salts. pOlishing compositions, etc. Com
plete outfit 1'or plating, etc. Hanson & Van Winkle, 
Newark , N. J., and 92 and 94 Liberty St., New York. 

Latest Improved Diamond Drill$. Send for circnlar 
to M. C. BullOCk Mfg. Co.,80 to 88 Market St., Chicago,lIl. 

boiler for a steam launch in the manner de8cribed 
below. I have three coils arranged concentrically. 
The ontside is of 1� pipe, 20 inches diameter, 5 turns; 
the Hext is of 1%; pipe, 14 inches diameter, 5 turns; the 
next is of 1 inch pipe, 9 inches diameter, 6 tnrns. The 
bottom ends of coils are connected to a piece of 1%; pipe, 

First Class En!(ine Lathes, 20 inch swing, 8 foot bed, the top of coils to a piece of 1 inch. I shall connect to 
now ready, F. C. & A. E, Rowland, New Haven, Conn. a piece of 5 inch pipe, 18 inches long, but first I want to 

Ice Making Machines and Machines for Cooling 
Breweries, etc. Pictet Artificial Ice Co. (Limited), 142 
Greenwich Street. P. O. Box 3083, New York city. 

Jas. F. Hotchkiss, 84 John St .. N. Y.: Send me your 
free book entitled .• How to K eep BOilers Clean," con
taining :Iseful jnformation for steam users & engineers. 
(�'orward above by postal or letter;- mention this paper.) 

Steel Stamps and Pattern Letters. The best made. J. 
F, W .Dorman , 21 German St .. Baltimore. Catalogue free. 

Machinery for Light Mannfacturing, on hand and 
built to order. E. E. Garvin & Co., 139 Center St., N. Y. 
For Power & Economy, Alcott's Turbine, Mt.Holly, N. J. 

Wood-Working Machinery of Improved Design and 
Workmn,nsbip. Cordesman. Egan & Co., Cincinnati, O. 

Split Pulleys at low prices, and of same strength an(l 
appearance as Whole Pulleys _ Yocom & \ion's Shaftinj/ 
Works, Drinker St., Philadelphia, Pa. 

know where you would advise pumping, in top or bottom 
of coils; and shall I connect the 5 inch pipe at top and 
bottom� Will this furnish steam enough to run a 3x4 
en�ne �O turns per minute? I will heat water at about 
150 degrees before entering boiler. Would it be bene
ficial or detrimental to feed air in with water? A. For 
your coil boiler we advise pumping the w .. ter in at the 
bottom turn of the coils, Use the 5 inch pipe for a 
steam chamber or separator, as coil boilers sometimes 
throw water over. Place the chamber or separator a 
little above the coil. Let the steam enter at one end or 
on top, also connect the lowest part directly with the 
bottom of the coil, then yon will have tolerably dry 
steam. Take the engine pipe from the highest point 
and as far away from the inlet from coil as possible. 
Your boiler has surface enough for 1� horse power. 
Your engine, working at 50 pounds pressnre, is about 1 
horse power. With this form of boiler, on so small a 

scale, we doubt of yonr getting so hi�h a result. One 
half the above fignre might be obtained. Air has been 
fed or injected for a combined steam and air engine and 
a saving has been claimed; but it is possible that the 
cost of condensing air was not considered. 

(5) W. J. B. asks: How many pounds of 
steam wUl I have to c!U"ry to have superheated steam 
500° Fah.? A. You will not have snperheated steam by 
simply increasing the pressure, Pressure due to 500° 
is abont 700 lb. You mnst superheat by passing the 
steam: tbrongh or over hot metal or other hot snrface, 

(6) F, C. E. asks: 1. In a bichromate cell, 
how far apart should the two 6x9x%; plates be? A. 
One-fourth or three-eighths inch. 

(7) J. A. 1. writes: I am firing a return flue 
boiler, and the flues are said to he heavily coated with 
scale, and the wate� keeps very clear. Will black oil 
remove or dissolve the scale, and what effect does it 
have npon the builer, if any? I have heard it would 
clean off the scale. A. We think the oil will remove 
the scale, bnt the boilers will probably roam badly 
dnring its use. Two or three blocks of oak timber pnt 
in the boiler wUl also effect the result. In either case 
it depends npon the character of the scale. Use the 
oil cautiously-small qnantity at first. 

(8) E. O. asks how to prepare a cement for 
filling faults in castings. A. Iron filings, free from 
rust, 10 parts; sulphnr, 0'5; sal ammoniac, 0-8. These 
are mixed with water to a thick paste, which is rammed 
into the ,. faults." This becomes strong when the iron 
filings are msted. The parts which have to be cemented 
are treated before the operation with liqnid ammonia, 
so as to be perfectly free from grease, 

(9) A. M. asks how to make soft pepper
mint drops. A. The following, which we take from the 
Oonfectioner and Baker, will give the information yon 
desire: Take a convenient qnantity of dry lV'anulated 
sngar; place it in a pan having a lip from which the 
contents may be poured or dropped; add a very little 
water, just enongh to make the sngar a stiff paste, two 
ounces of water to a pound of sugar being abont the 
right proportion; set it over the fire and allow it to 
nearly boil, keeping it continnally stirred; it must not 
actually come to a full boil, but mnst be removed from 
the fire just as the bubbles denoting the boiling point 
is reached begin to ri&e. Allow the sirup to cool a little, 
stirrmg all the time; add strong essence of peppermint 
to suit the taste, and drop on tins, or sheets of smooth 
white paper. The dropping is performed by tilting the 
yessel slightly, so that the contents will slowly run out, 
and wi th a small piece of stiff wire the drops may be 
stroked off on to tbe tins or paper, They should then 
be kept in a warm place for a few hours to dry. If 
desired, a little red coloring may be added just previons 
co dropping, or a portion may be dropped in a plain 
white form, and the remainder colored. There is no 
reason why peppermint should alone be used with this 
form of candy, but confectioners nsnally confine Lhem
selves to this flavor. Any flavor may be added, and a 
great variety of palatable sweets made in tbe same 
manner. If desired, these drops may be acidnlated by 
the nse of a little tartaric acid and flavored with lemon, 
pineapple, or banana. In the season of fruits, delicious 
drops may be made by substituting the jui"e of fresh 
fmits, as �trawberry, raspberry, etc., for the water, and 
otherwise proceeding as directed. 

(10) H. J. 0, writes: I have made a ma
chine after the drawings in SUPPLEMENT, No. 161, and 
it works; but not as well as I think it shonld. Running 
at 1,500 revolntions per minute: 1. How many incan
descent lamps,Edison style,will machine referred to run, 
and what size of wire should machine be wound with 
for that purpose? A. It will run two Edison three can
dIe power lamps. Magnet should be wonnd with No. 
16 wire, and the armature with No. 18, 2. What size of 
wire shonld machir.e have for one lamp? A. The same 
size will do. 3. How many incandescent lamps can be 
run by one horse power? A. M r. Edison runs 10. 4. 
Will an alternating cnrrent injnre an incandescent 
lamp? A. We believe the lamps are sooner destroyed 
by an alternating cnrrent than by a coutinuous direct 
current. 5. How many hours will an Edison incandes
cent lamp last when run by an alternating current? 
A. We know of no experiments in this direction. 6. 
1s there any gain by winding one half of armature with 
one size of wire for charging its electromagnets, and 
the other half for ontside use? A. Yes; if yon make 
your armature donble, i. e., of two armatures, placed 
end to end, and increase the width of the field magnet. 

that have density, or coldness, have been used and re
commended for hardening various I< inds of steel, and 
for various purposes. If yonr steel is drawn at its proper 
heat, and also hardened at its lowest possible hardening 
heat in salt water,and the temper drawn as little as pos
sible, and if it does not fly or chip. you will have the 
best chisel that can be made for any kind of work. The 
great fall It of blacksmiths is, tuat they first burn the 
steel, then harden at too high a heat, .lnd spoil the tool 
by over-tempering. 

MINERALS; E'l'c,-Specimens have been re

ceived from the following correspondents, and 
examined, with the results stated: 

T. S. M.-The green soapstone-like stone is marmo
lite, of little or no value unless obtainable in large clear 
bowlders. It can then sometimes be worked to advan
tage for sundry ornamental purposes. The other sum
pIe is imperfectly crystallized pectolite. It is of little 
use or interest except to mineralogists. 

[O FFICIA L.] 

INDEX OF INVENTIONS 

"OR WHICH 

Letters Patent or the -United States were 

Granted In the Week Endin� 

August 15, 1882. 

&ND EACH BEARING '.I'HA'1' DATE. 

L'l'hose marked (r) are reissued patents.] 

A printed copy of the specification and drawing of any 
patent in the annexed list, also of any patent issued 
Since 1866, will be furnisheJ from thIs office for 25 cents. 
In ordering please state the number and date of the 
patent desired and remit to }lunn & Co., 261 Broad
way� corner of Warren Street, New York city. We 
also fUrnish copies of patents granted pl'lor to 186i; 
but at increased cost, as the specifications not being 
printed, must be copied by hand, 

Air compressor, J. B. Waring ..... . . . . . . . .. . . . ..... .. 262,864 
Amalgamating apparatus, J. L. Stewart . . . ........ 262,628 
Amalgamator, J. G. Arrington . . . . . . . ...... . . . . . . . . 

• 262,884 
Axle. vehicle, E. Brule . .. .. ... . . . . ... . . .... .. .. . . . . . 262,733 
Bale ties, machine for finishing the blanks of wire, 

E. S. Lenox . . . . . . . .. . .  _ . ... . . .. .. . . .... . . . . . . ... . . 262,797 
Bale ties. machine for forming blank hooks for 

wIre, E. S. Lenox . . . ....... . .. . . . . . . . . . . . . . . .. . . .  , 262,7� 
Banjo, B. Bradbury . . . . . . . ... . . .. . _ . .... . . . . .  .. . . . . .  262,56! 
Basket stave jOinter, W. E. Hinchey . . ... ..... .. . .. 262,770 
Bathers, safety apparatus for sea, L. D. & J, B, 

Smith.. .. ..... .. .. . . . .  .. . .. . .. .. . . . . .  . ... . .  .. ... . 262,843 
Bed, sofa, A. Knlich .................................. 262.901 
Bed, spring, E. P. Fowler . . .. . .. . .... . . . . . . . .. .. .... 20'2,658 
Bedstead, cabinet foldIng, W. A. Morrison . . . . . . .. 262,817 
Bedstead, folding, Adgate & Hickman . . . . ... , ..... 262,882 
Belt fastener, A. Dlthn .. .. ... . .. . . .. . . . . ... . ..... . . .  262.576 
Belt tightenini\ machine, F. N. Gardner . ....... ... 262,760 

Bier, G. \\T. Moorman . . . . ..•• . . . . . . . . . . . . . . . . . . . •.•• 262,688 
Block. See Toy bulldlng block. 
Blower, fan, J. W. Collins ...... . .. .. .. . . . . . . .. . . . . ... 262,6!2 
Board. See Washboard. 
Boiler. See Steam boiler. 
BOilers, apparatus for removing scale from, W. 

Ord... ..... . . . ......... .. ... . .... . . . .  .. . ......... 262,823 
Bolt cutter, carriage. J. S. Bright ................. . 262,688 
Boot or shoe channeling machine, T. Nolan .... . .. 262.689 
Boot, button, G. C. How . .... . . . . . . . . . . . . . . .. . . ... . . 262,594 

Boot or sboe, S. K. Hindley . . . . . . . . ..... . . . .. ...... . .  262,5\J2 
Boot strap fastener, W. Smith . . . • . . . . . . . . . . . . . . . . . . 26'2,626 
Boots or shoes, manufacture of, H. R. Adams.. . .  26'2,552 

Bottle stopper, D. S. Oooke . .... .. . ..... . . . .. . . . ... .  262,574 
Bottle stopper, A. E. Rich ..... . . ... ... . . . ...... .. . . .  262,904 
Box. See Paper box. 
Brake. See Car brake. Power brake. 
Brake lever , J. Jensen ................. . . . .. . ...... 262,676 
Brewing malt liquors. J. F. Gent . . .. _ .. ... ... . .. ... . 262,761 
Brick, fire, W. G. Beyerly. . . . .. .. . ....... . .. . . . . . .. 262,727 
Brick kiln. S. J. Plant . .  _ . . ..... ... . . . .. . . ... . . ... . . . 262,61( 
Brick machine, E. Fales ............................ ' 2frJ,583 
Bnckle, suspender, C. L. Hosford ................. 262,672 
Burner. See Lamp burner. 
Bush and bung for barrels and kegs, A. Kirchner, 262,900 
Button. culf. J. W. Miller .. . . .......... . . ..... . . ... . .  262,606 
Cable way grip apparatus, H. Casebolt . . . ......... �62,640 
Candles, apparatns for manufacturing, A. Ren-

gert .. . .  . .  .. . . .. .. . .. .. .. .. .. .. . .. . ... .... .. .. ... 262,881 
(11) J. M. p, says: In reading the BCffiN- Cans wlth meat, fish, etc., maching for filling. A. 

TIFIO AMERICAN of December 1, 1877, an accOimt of 
the Pictet ice machine, you mention an article called 
anhydrons snlphnrous oxide. Would be pleased if you 
would inform me where 1 can obtain it. I have tried a 
great many drug stores of this city, bnt so far conld not 
obtain it. A. We are informed that the Pictet Artificial 
Ice Company of this city are the only importero of an
hydrous sulphurous oxide; sold by them as the refriger
ating agent in their ice making machines. It is manu
factured in Par is; furnished In carboys holding about 
200 pounds each, and imported to order. Can be pro
cured onlv from the Pictet Artificial Ice Company, who 
will not sell less than one <:arboy, "alne $205. 

(12) J. R. writes: We are using two cylin
der boilers at a steam saw mill. My sons and myself 
differ in opinion in regard to feeding the same with 

Crosby ................ .............. .............. 262,575 
Car brake, P. Lord .. . . ..... . .. . . . . .. . .. . .. . . .. . . . .... 282,803 
Car brake, H. Jf. Notbohm .. . . ... . . . . . .. .. .. . . . . . . . .  262,690 
Oar brake. automatio. A. J. Berg .. . . . . . . . . . . .  : ... .. 262,6.'l6 
Car coupling. E. E. Frantz .. . . . . . . . . . . . . . . . . . . ....... 262.659 
Car coupling, C. Hendricks ... .. .. . . . . . . . ... . . . . . . . . .  262.668 
Car coupling, T. �'. McNair . . ... .. ... . ...... ..... .. . 262,808 
Car coupling, N. "M ereness . . . . . . . ...•.••••..•.. . . .. . .  262,809 
Car coupling, F. Sweetland.... . . . . . .... . . .  .. . . . . . .  262,85! 
Car coupling, D. W. Woods .. . .. . . . . . . . . . . . ... . . . . . .  262.880 
Car door lock, J. H. Fisher ..... . . . . ... . . . . . . . . . . .. .  262,585 
Car heater, J. M. Thayer ... .... .... . . . . . .. . . . . ..... 262,656 
Car starter, T. Owens ... .... .. .............. ..... 262,826 
Car stock, S. P. Tallman . .... ... . . . . .... .. .. . . .. . . .  262,707 
Car, tamping, W. E. Davies . . . . • •.•.......•.....••••• 262,746 
Car ventilator, H. A. Gouge .. ....... . .. .... ...... ... 262,626 
Car wheel, G. W. Miltimore .......... .... . . .. . .. ... 262,909 
Car wheels, making. G. W. Mlltlmore . ... ... ..... . 262,910 
Carburetor, H. C. De Witt... .. . ...... . .  . .  . .. . . . . . .  262,651 

water, the head and force of water being nearly or quite Carpet stretcl1er, G. W. Barton . . .. . . ..... . ..... .. . 262.560 
sufficient to feed boilers withont usin!( inspirator. My [ Oarriage spring, C. M. Brown .......... ..... .. . . . .... 262,567 
son$ contend for the use of steam to heat and feed by Carriage top, E. Myrick ...... . . . . . .. .. . .... . . .. . . . . . .  262,609 

nse of inspirator. I contend that it wonld save steam Cart, road, J. B. Call an . . . . .. . . .. ... . ..... .. . . . .. .. ... 262,736 

by letting the cold water flow directly into boilers. A. Cart, road, W. Chegwin . . . . ... . . . . . . . . ........ . ..... .  �2,1i70 

It will be better for yonr boilers to feed with the In- Case. See {'l�el case. �Iail shipping case. Pack

spirator if yon cannot otherwise beat the feed water. 
Oh 
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' aID SWlve 5, ma ng. . . a co ...•. . . . . . . 262.631 There will be no loss. Channels, apparatus 'for deepening, G. Peterson .. 262,828 

(13) J. B. F. asks to bow make a solution Check holder and check for baggage, O. S. Rus-

to temper marble tools that they will stand to cnt sell .... -... . . . . .. . ... . . .. . .  .. .. . . . . . . . . . . . . . . ... 262,696 

Italian marble. A. The ordinary solution for harden- Chuck, J. Wertheim ...... . . . . . . .. . . . . . . . . . . . . . .. . .... 262,869 
Chuck, drill, J. H. H oague . . . . .. .. . . . ..... . . . . . . . ... 262,771 ing stone-cutting tools is salt and water, about one Obuck, lathe, O. Parham .. . . . . . . .. .. .. .... . . ......... 262,612 quart of salt to a pail of water. Harden at as Iowa heat Churn, C. J. BroWD . . . .. . . . . . . . . . . . .. . ....... ... . .... . 262,732 

as possible. Make your tools of what is called" chisel Churn, B. S. Miles ..... . . .. . . . _ . . . . .. . .. ... . . . . . . . 262,810 
steel." It is a lower and tougher grade than the fine Cle:>r perforator and cutter, combined, F. Jacob .. 262,b"i5 
grained" tool steel." ACids, mercury, ice, or Imyllnids Cloak movement, H, Camp . . .. .... ....... . ... .. .. . .. 262,738 
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Clothes drier, E. H. Gordon . . . . . . . . . . . . . . . . . . . . . . . . .  262,661 Mail shipping case, S.  E, Walbridge . . . . . . . . .  ' . . . .  262,';11 
ClotheI' drier, G. W. Hutchins . . . . . . .. . . . . . . . . . . . . . . .  262,779 Marble,  stone. and tile, manufacture of artificial, 
Clothes pounder, J. P. B. Rarey . . .. . . . . . . . . . . . . . .  262.S80 J. W. "[cKnigbt . . . .  . . . . . . . . . . . . . . . .  . .  . . . .  262,603 
Clutch, n, R. Allen . . .  . .  . . . . . . . . . . . . . . . . . . . . . . .  262,553 Meat mincing apparatns, C. A .  Hammer, Sr . . . . . . .  262,893 
Coin separator, H. C. Barker . . . . . . . . . . . . . . . . . . . . . . .  262,886 Medi cinal compound, T. Cornwell . . .  , . . . . . . . . . . . . . .  262,744 
Col or, manufacture of rosaniline, F. Mann . . . . . . . .  262,680 Metal bars. manufacture of, 'V. C.  Sti1I . . . . . . . . . . . .  262,850 
Corkscrew, J. Pitt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  262,613 Metal shearing machine, J. W. Babbit . . . . . . . . . . . . .  26:J,724 
Cotton gin, J. H. Morrison . . . . . . . . . . . . . . . . . . . . . . . . . 262,684 Meter. See Piston meter. 
Coupling. See Car coupling. Pipe coupling. Tl:\ill Microphone, C. E. Scribner . . . . . . . . . . . . . . . . . . . . . . . . .  �62,700 

coupling. Microscope, P. H. Yawman . . . . . . . . . . . . . . . . . . . . . . . . . .  262,634 
Crane, traveling, J, Thompson . . . . . . . . . . . . . . . . . . . . . .  262.709 Mill rack, F. A. Philbrick . . . . . .  , . . . .  , . . . . .  � . . . . . . . . .  262,908 
Cutf and d reBs supporter. T. R. Boone . . .  , . . . . . . .  262,568 Mil l .  See Oatmeal mill. 
Cultivator and gang plow, combiued wheel, D. L. -:\1ill spinn Ies, etc.,  bearing for, H .  T. Mason . . . . . . . 26'J,805 

Barnum. . . . . . . .  . . .  . . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  262,726 Mining tool, Borton & Dawson . . . . . . . . . . . . . . . . . . . . .  262,�28 
Cup. See Oil cup. Moulding machine, sand, Latshaw & Allinder . . .  262,795 
Cut-off valve, M. N. Cummiskey . . . . . . . . . . . . . . . . . . . .  262,649 �lotion and power, device fo\' transmitting, L. 
Cutter. See Bolt cutter. Label machine cutter. Lapyre . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . 262,794 
Diamond setting for ear"rings, etc . ,  L. P. Jeanne, 262 .785 1 ::\-lotion, device for transmitting and arresting, J. 
Dish pan h andle, C .  M. Dodds . . . . . . . . . . . . . . . . . . . . . .  262.580 T .  Shaw . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . .  , . . . . . . . . . . .  26M24 
Door check, R. H. Barnard . . . . . . . . . . . . . . . . . . . . . . . . . 262,557 �I otion, machine for converting, 'V. B. Munger . . 262,685 
Door hanger, W. H. Wilder . . . . . . . . . . . . . . .  , . .  .. 262,714 Mower, lawn, J. Hobbs . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  262,593 
Dough , preparing. T.  H. Butler et al . . • . . . . . . . . . . . .  , 262,888 Mowing machine, L. Blanchard . . . . . . . . . . . . . . . . . .  , .  262,H37 
Draught equalizer, J. S.  Dearin g . . . . . . . . . . . . . . . . . . . .  262,747 i' l usical instrument. mechanical, G. 'V. Turner . . .  262.858 
Drier. See Clothes drier. Nail. J. Hys lop,  Jr . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . .  262,780 
Prll l .  See Twist drill. Napkin hook, Todd & Vincent . . . . . . . . . . . . . . . . . . . . . .  262,710 
Drying house.  C. T. Whedon . . . . . . . . . . . . . . . . . . . . . . . . 262,870 Nitroglycerine, process of and apparatus for the 
Dye8tulf. manufacture of, C.  Rumptf. . . . . . . .  . . . . .  262,620 production of, W, N. Hill . . . . . . . . . . . . . . . . . . .  . .  262,769 
Dyed fabri cs, manufacture of, M. I..Iandenbergel', Nursery chair attachment, If. S. Capron . . . . . . . . . . . .  262,739 

Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26'1,791 Oatmeal mill, F.  C. Randall, . . . . . . .  . .  . . . . . . . . . . . . 262,616 
Ear piercer, F. Rosenberg . . . . . . . . . . . . . . . . . . . . . . . . 262,R33 Oil cabinet, G. II. Bennett. . . . . . .  . . . . . . . .  . .  . . . . .  262.561 
Egg rack and holder, J. C .  Rundlett . . . . . . . . . . . . .  262;83( 0'1 cup, T. Holland , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  262,175 
Electric machine, dynamo. J.  IL lrwin . . . . . .  . . . .  262,78� Oil cups. automatic feeding uevice for, J.  Stewart, 262,848 
Electri c switch. M. D. Connol l y  . . . . . . . . . . . . . . . . . . . . .  262,646 Oiler, crank pin, automatic, Duffey & Vanden-
Elect rical conductors, subterranean system of, 'r. burgh . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  262,1]54 

N. VaiL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 262,680 Oiling planers, etc., H. Thomas . . . . . . . . . . . . . . . . . . . 262,857 
Elevator. See Water elevator. Ore, cement, etc . ,  apparatus for crushi.ng and 
Elevator, J. Rigg , . . . . . . .  " . .  " . . . .  , . . . .  " . . . . . .  , 262,692 pulverizing. M. B. Dodge . . . .  " . . . . . , . . . .  , "  " . .  262,652 
E l evator safety attachment, Ie. W. Voerde,  Organ stop knob, 1I0ggson & Pettis . . . . . . . . . . . . . . .  262,i72 

262,861, 262.862 Packing case, R. S .  Jennings (r) . "  . . . . . . . . . . . .  " . . .  10, 182 
EmbrOidering machine, E. Cornely . . . . . . . . .  26·�,74.2, 262,743 Paper bag h older. R. M. Sh affer . . . . . . . . . . . . . . . . . . . . 262,838 
Emery wh eels. tool for truing, J. K Emerson . . . . .  26Z,6!)5 Paper box, P. Griffiths . . . .  " . .  . .  . . . . . . . . . . . . . . . . . .  262,663 
End board . wagon, F. 'Yisner . . . .  . . . . . . .  262,876 Parer, fruit, J .  E. Hoff . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26'3,896 
Engine. See Rotary engin�. Hotary steam en- Pon, stylographic fountain, J. Ullrich . . . . . . . . . . . . . , 262,629 

gine. Pen cil sharpener and holder, combined, P. 
Engine reversing gear, T. Moore . . . . . . . . . . . . . . . . . . . 2112,815 Schrag. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  "' 262,836 
Fa UCet, C. Whittaker . . . . .  , . . . . . . . . . . . . . . . .  " . . . . . . .  262,632 Phaeton, C. W .  Saladee . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . .  262,621 
li�eed cutting m achine, II. Schwobe . . . . . . . . . . . . . . . . .  262,699 Pie-making machine, W. S. Ovens . . . . . . .  ' . . . . . . . . . .  262,691 
Feed water apparatus, Anderson & Sauer . . . . . . . . .  26:'..721 Pil e ,  H. Case . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  262,569 
Feed water puri.fier, Heston & Mead . . . . . . . . . . . . . . . . 262,895 Pipe coupling. S .  P.  M. Tasker . . . . . . . . . . . . . . . . . . . . . .  26'�,855 
Feeding water to boilers . H, Webster . . . .  " . . . . . . 262,808 Pipe joint. W. W. Doolittle . . . . . . . . . .  , . . . . . . . . . . . . . . 262,581 

Soap, manufacture of, S. Crump . . . . . . . . . . . . . . . . . .  262,7:1.5 
Soda by the ammonia process,apparatus for manu" 

factming, H. J. E. Hennebutte . . . . . . . . . . . . . . . . . . 262,767 
Solder, apparatus for making wire, E. �mall . . . . . . .  262,625 
Spring. See Carriage spring. Seat spring. 
�taple, H. R. Adams . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " . . .  262,635 
Staple, wire, DUnn & Harris (rl . . . . . . . . . . . . . . . . . . . .  10,181 
Steam boi i er. G. H. Babcock et al. . . . . . . . . . . . .  , . . . . .  262.555 
Steam boiler, portable, J. Burnett . . . . . . . . . . . . . . . . .  262,568 
Steam heater or radiator, E. A. W ood . . . . . . . .  , , ,  . .  262,715 
Stereoscope, W. L. Stevens . . . . . . . . . . . . . . . . . . , " . . 262,846 
Stopper. See Bottle stopper. 
Stove pipe retainer, A. Weaver . .  . . . . . .  . .  . . . . . . . . .  262,866 
Sto ve urn, A. C. Barstow, Jr . . . . . . . . . . . . . . . . . . . . . . . 262,559 
Stoves, long center for, W. W. Devore . . . . . . . . . . . . 262,889 
Straw stacker, J. J.  Moore . .  . . . . . . . . . .  . .  . . . . . . . .  262,Sl( 
Sugar, centrifugal machine for making, C. G. 

Johnsen . . . . . . . . . . . .  , . . . . .  . .  . . . . . . . . . . . . . . . .  262,787 
Supporter. See Cutf and dress supporter. 
Surgical jackets, making, W. II. J ohnstone . . . . . . .. 262,597 
Switch. See Electric switch. Hailway safety 

switch. 
Tag, price, J. A. Adamsnn . . . . . . . .  . .  . . . . . . . . . . . . .  26'Z,719 
TagS , machine for punching and forming metal, 

F. E.  Heinig. . . . . . . . . . . .  . .  . . . .  " . . . . . . .  , . . . . . . .  2e2,667 
Tanning compound, C. T.  Hayden . . . . . . . . . . . . . .  ' . .  262,766 
'l'ea kettle and bail , J. B. \V arner . . . . . . . . . . . . . . . . .  262,865 
Telegraph. duplex, � .  D. Field . . . . . . . . . . . . . . . . . . . .  262.755 
'11elephone exchange, automatic, M. D. Conno l l y  . .  26',!,647 
Telephone exchange, automatic, M. D. Connolly, 

et al . .  " . . . . . . . . . . . . . . . . . . . . . . . .  " . . . . . . . . .  , . ,  . .  , "  262,645 
Telephone exchanges. circuit for multiple switch. 

board s of, C, E .  Scrihner . . . . . . . . .  , . . . . . . . . . . . . .  262,701 
Telephone, magneto, G. E'. Milliken " . . . . . . . . . . . .  262,SlI 
'relephone transmitter, \V . \Y. Jacques . . . . . . . . . . . .  262,784 
Telephone transmitter, Lockwood & Bartlett (r) . .  10, 1 83 
Thill  coupling, J. �L Collins . . . .  , . .  , . . . . . . . .  , . . . . . . .  262,741 
Ti e.  See Railway tie. 
Time, mechanical contrivance for computing, J . 

Macl'gan, . . .  . . .  " . . . . . . . . . . . . . . . . . . . . . . . . . . . .  262.679 
'11ime recorder s,  electrica] circuit for watchmen's, 

J.  F. G i l liland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  262.660 
Toy building block, A. It. Walters . . . . . . . . . . . . . . . .  2C2,863 
Toy flying machine, C.  F. Myers . . . . . . . . . . . . . . . . . . .  262,68Ei 
Toy marb l e  shooter, J .  F. Con nelly . . . . . . . . . . . . . . .  262.644 
Traction ongine, G. H. Helvey . . . . . . . . . . . . . . . . . . . . . .  262,89( 
Traction wheel ,  C. M. Emeis " . . . . . . . . . . . . . . . . . . . . . .  262,752 
Traction wheel, A. O. Frick . . . . . . . . . . . . . . . . . . . . . . . . .  262,758 
Train dispatcher, mechanica], l\I c :\lurtry & 

Pilcher . . .  : . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  262,903 
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Silver Finish. 

����·�J��f�i·�·c[o�����; 
J . .A. . FA 'Y' � CC> • •  

(Cincinnati, Ohio, U. S. A.� ' 
Exclusive Agents nn ei Iml)o:·t,('rs for t.he United States, of the 

C E LE:a:g,,A TED 
P E R I N  BA N D  sAW BLA D ES, 

Warranted supe,-ioJ- to all oth.eJ"s I n  quallty,jln
ish, uniforn1,i,ty oj' ten, per, an d generl!-' dura
WUty. O u e  Pe'l-;,u ,f[tt{f"tJ O J ) !  \\' P fl r �  fl,.,-ee ordmary saws.. 

INST R TTCTOR 'V A N T IG O  
i n  the ::\lontclair, N .  J . .  PubJic School. Must have some 
idea of mechanical drawing. and tact in imparting 
general knowledge in wood' and iron working to the 
young. Addre,s or aty'l)i£. CRU�IP, M ontclair, N. J. 

ltE)JlNGl'ON 'I'YPE-WltlTJ<:R. 
Warranted. Satisf .... dian guaranteed. 
'rype�'Vriter Supplte � .  Send for cir .. 
eulars. A ddress E. REMING'l'ON & 
SONS, :Manufacturers, or WYCKOFF, 
S F,A�UANS & BjI].Y l�nIcT, Sole Agents, 
281 and 283 Broadway, New York. 

���---��-Punching Presses 
DIES AND OTHER TOOLS 

Fortb. 1Il.IIDntactW"ll of4l1ktadtof SHEET METAL COODS, DROP FORGINGS, &0. 
Stiles " Parker Press Co., 1II1dcUewwA, (lODD. 

'Felly, vehicle whee l .  E. Danford . . . . . . . . . . . . . . . .  262,650 Piston meter, T .  L. Calkins . . . . . . . . . . . . . . . . . . . . . . . . .  262,735 
MOLECULAR WEIGHTS.  -BY EDWARD Truck. warehouse, P. H. Montague . . . . . . . . . . . . . . . . .  262,813 Vogel. In this very elaborate paper is presented a new 

Trunk, E.  Stiebel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  262,849 method of determining the exact values of molecular 
Trunlr lock, I? W. l\1ix . . • • . . . . . . . . . . . . • . • . . . . . . • • . . . 262,812 :s

eif�:s�i�h��e
a';: i��;: °le�{::J Pdi���itial ��&�1'\��8 Tun or hop-back, separating, J. Schafhaus . . . . . . .  262.622 without any reference to gases. so thal a means is 

}'ence, E. -'teyer .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  262,f.05 Plane guide, W. H.  Stinson . . . . .  . . . . . . . .  . . . . . .  . .  262,851 
Fence, iron picket. J. \Voodhill . . . . . . . . . . . . . . . . .  26'2,879 Planter and cultivator, combined seed, G. L. Gif� 
Fence wire reel ing machine, A. :\ l .  :Munson . . . . . . . 262,608 ford . . . . . . . . . . . . . . .  . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  2(j2.762 ?:unn.

Cl for underground . street mains . B. Hol l y  . . . 262,6;0 ! :�gb�1rt fg� i��th�t!�ro;051����S�nOJ J�� ��e;:�:i���� 1 ufIlIng concaves, machIne for, W. N. Buckley . . .  262.734 a part in the determination of atomic weights. Contained 
Flfth wheel, vehicle, A .  E. Hermann . . . . . . . . .  . . . 262,669 Planter, corn , G. \V. Brown (1') . . . . . . . . . . . . . . . . . . . . .  10,lW 
File h o l der, paper. W, D.  Doremus . . . . . . . . . . . . . . . . .  262,R90 Plow. S.  �'. I\'oodworth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26:J,716 
File, metallic hi l l ,  J. C. I,ang . . . . . . .  . . . . . .  . . . . . . .  �62,7U3 Plow, sulky, G. S .  Briggs . . . . . . . . . . .  , . . . . . . . . . . . . . . . . .  26! .729 Turning tool. metal, J. E. Woodbridge . . . . . .  . . . . . .  262.878 in SCIENTIFIC AMERIC.' N �U PPLE'I1'KT, No. 3 1 7 .  Price 

Twist drill.  C.  L. Hartshorn . . . . . . . . . . . .  , . . . . . . . . . . .  262,5R8 1Pe�l'e���' 
To be had at this office and from all neWB-Filter, Sears & Burnham . . . . . . . . . . . . . . . . . . . . . . . . . . . 262,702 Pow er bral<e, J. 1 .  Kinsey . . . . . . . . . . . . . . . . . . . . . . .  " . . .  262 .599 

Fire alarm and fire extinguisher, combined, C. E. Power machine,  D. K. l l all  . .  . . . . . . . . . . . .  . . . . . . 262,763 
Duell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .. . . . . . . . . . .  262,887 Power shears for cutting knit or woven fabrics, 

Firearm, magazine, ::\Ialkoff & I 'askin . . . . . . . . . . . . . .  26'2.803 etc . ,  W. DiebeL . . . . . . . . . . . . . . . . .  . . . .  . .  �62,748 
Fire escape, 1'. S. Scove l , . . . . . . . . . . . . . . . . . . . . . . . . . . 26�,837 Press. See Harness pad press. lI ay and cotton 
Fire escape, \",.,.. H. Souther . . . . . . . . . . . . . . . . . . . . . . . .  262.627 press. 
Fire extinguisher, R. Briggs . . . . . . . . . . . . . . . . . . . . . . . .  262.730 Printer'� tool, R. Buckingham . . . . . . . . . . . . . . . . . . . . .  262,639 
Fire eXtinguisher, automatic. C. I.J. Horack . . . . . . . .  Printing machine delivery apparatus, B. lluber . .  26:2,i78 

262,776, 262,777 1 Propeller, screw, J!'. Maringer . . . . . . . . . . . . . . . . .  , . . . . .  262,631 
Fire extin guishers, spray nozzl e for, L. C. Des- Pulp strainer, rotating. J. & n. \Yoo(J . . . . . . . . . . . . .  262,877 

loovere . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26?,518 Pulverizer. L. S. Chichester . . . . . . . . . . . . . . . . . . . . . . . . 262.571 
],'lying machin e,  C. �'. :lIyers . ,  . . . . . . . . .  , . . . . . . . . . . . .  262,637 Pump, air, L. S. Hoyt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  262.674 
F 0rce feed lubricator, R. G MeA'uley . . . . . . . .  262,682 Pump, beer, 'V. J. Carter . . . . . . . . . . . .  . . . . . . . . . . . .  262,740 
Forks. machine for making pitch, P. E. Bird . . . . . .  262.&62 Pump plunger, P. II. & T .  A. Sprague . . . . . . . .  , . . . .  262,845 
Furnace door. A .  Howatson . . . . . . . . . . . . . . . . . . . . . . . . 262.595 Pumping and flowing oil wells, apparatus for, E 
Furnace grate. 'V. E. Haxtun . . . . . . . . . . . .  .. . . . . . . .  262,589 S. W illiamson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 262.874 
Gas generating machine, M. R. Spelman . . .  5 . . . . . .  262,704 Pumping water from mines, apparatus for, YV. M. 
Gate. See Railway gate. Wire gate. I<'erry . . . . . . . . . .  , . . .  . .  . . . . . . . . . . . . . . . . . . . . . .  262,';5l 
Glove or boot fastening, H. V'l. Ducker . . . . . . . . . . . . . 262,653 Punching and shearing machine, meta] , J. L. 
Grain and seed sampler, S.  II. Stevens, . . . . . .  .. . .  262,847 Lewis , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . 262,600 
Grain binder, J.  F. Appleby . . , . . . . . . . . . . . . . . . .  , . . . . .  26�,883 Rack. See Egg rack. Milk rack. Wire rack. 
Grain binder, H. R. Ingledue . . . . , . . . . . . . . . . . . . . . . . 262,781 Radi ator, steam, W. H. Page . . . . . . . .  : . . . . . .  , . . . . . . . .  262,826 
Grain bind.er. A. S. Weaver . . . . . . . . . . . . . . . . . . . . . . . . 262,867 Rail j oint, \V. Peteler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 262.827 
Grain decorticating machine, J. Cornwell . . . . . . . . .  262,648 Railway crossing, E. E. Dwight . .  , . . . . . . . . . . . . . . . . .  26'�,751 
Hair spring collet remover, )j\ M. 'Yil l s  . . . . . . . . . . . 262,875 Railway, e l evated, L. J.  'Ving. . . .  . . . . . . . . . . . . . . .  262,633 
H arne attachment, Spence & Thompson . . . . . . . . . . . 2112,705 B.ailway frog, J. A. Smeigh . . .  , . . . . . . . . . . . . . . . . . . . . .  262,841 
Handle. 8,ee Dish-pan handle. Sa.w handle. Railway gate, �Iaffitt & Brannan . . . . . . . . . . . . . . . . .  ' "  262,802 

Shovel handle. Uailway, inclined plane. R. COllins . . . . . . . . . . . . . . .  262.643 
Hanger. See Door h anger. Railway jack, !. .  Jr., & D. II' . Shondy . . . . . . . . . . . . . . .  262,839 
Harness pad press, etc . .  C. C. Schwaner . . . . . . . .  , . .  262,623 Hailway safety s witch, J.  H. Gamble , . . . . . . . . . . . . 262.759 
Harrow ,  F. Nishwitz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  262.8:20 Railway tie, A. B. Lindermann . . . . . . . . . . . . . . . . . . . .  26'l,798 
Harrow or c1 0d crusher, B.  F. White . . . . . . . . . . . . . . 262,871 Railway tie and rail elevator, T. C. Naramore . . . . . 26 2,81 9 
Harvesting machine, J. C.  McLachlan . . . . . . . . . . . . .  262.604 Railway trains, safety signal for, J. Arbuckle . . . . .  262J722 
Harvesting machine, grain, G. Esterly . . . . . . . .  , . . . .  262,153 Heamer, T. K. Babcock . . . . . . . .  , . . . . . . . . . . . . . . . . . . . .  262,885 
Hatchway door operating mechanism, E. A .  Reflector, l amp, J. H.  'Vhite . . . . . . . . . . .

.
. . . . . . . . . . . . . . 262,713 

Jacobs ,  . . . . . . . . . . . . . .  , . . . . . . . . . . .  :. . . .  . .  . . . . . . . . .  262,783 Rein holder. M organ & Glenn . . . . . . . . . . . . . . . . . . . . .  262,816 
IIay and cotton press, W. W. Bard . . . . . . . . . . . . . . . 262.725 Rendering fats, etc., method of and apparatus 
Hay and cotton press, J. Fenimore . . . . . . . . . . . . . . . . 262,656 for, F.  Sulzberger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  262,706 
Heater. See Ca'� heatel". Steam heater. Revenue protection in cigar boxes, device for, T. 
Heel mach ine, E. S. i\lansell . . . . . . . . . . . . . . . . . . . . . . .  262.902 T. Church . . . . . . . . . . . . . . . , . . . .  , . . . . . . . . . . . . . . . . . . .  262,572 
Hinge table, J .  W. Chil d s . . . . . . . .  . .  . . . . . . . . . . . . . . 262.611 Rock drill support, J.  R. Howells . . . . . . . . . . . . . . . . . . .  262,673 
Hitch1n't and releaSing device, animal, R. M. Rolling tool blanks, machine for, N. P. Nelson . . . .  �62,688 

Hart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �62.764 Rotary engine, T.  Hawkins . . . . . . . . . . . . . . . . . . . . . . . . . .  262,665 
Holder. See Check holder. File holder. l'aper Rotary steam engine.  J. McGowan . . . . . . . . . . . . . . . . 262,Co02 

bag holde)'. Rein holder. Rubber, blackboard, G. Munger . . . . . . . . . . . . . . . . . . . .  26�,818 
HOOk, See Napkin hook. Safe, fireproof, J. White . . . . . . . . . . . . . . . . . . . . . . . . . . .  262,872 
Hopple, horse, A. '1\ Sayre . . . . . . . . . . . . . . . . . . . . . . . . . .  262,835 Saw, hand, J. E. 'ryler . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  262.&19 
Horse detacher, M. 111. Roberts . . ' . . . .  , . . . . . . . . . . . . .  262,619 Saw handle, J. Ohlen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  262,821 
Horse fastening device, ,T. W. Eldridge . . . . . . . . . . . .  262,582 Sawmill. Circular. Smith & Myers . . . . . . . . . . . . . . .. . . . .  262,844 
lIosiery and method of cutting tile same, M. Sawmill dog, H. Oventrop . . . . . . . . . . .  " . . . . . . . . .  " . . .  262,824 

UrinaL swinging, W. S. Carr . . . . . . . . . . . . . . . . . . . . . . . . .  262.671 
Valve, Jr. P. H. Prox . . . . . . . . . . . . . . . . . .  . .  . . . . . . . . 262.829 
Valve and gear, rotary, W. H. K.  King . . . . . . . . . . . . . 262,899 
Valve, piston, J. H. Allen . . . . . . . . . . . . . . . . . . . . . . . . . .  262,554 
Veh icle,  two-wheeled, J. Howcll . . . . . . . . . . . . . . . . . .  262,897 
Vehicl e wheels, machine for repairing, W. Calla� 

way . . . . .  . .  . . . . . .  . . . . . . . . . . . . .  . . . . . . . .  . .  . . . . . . . .  262,737 
Wagon gear, Hanson & Phelps . . . . . . . . . . . . . . . . . . . . .  262,664 
'Varp beams of slashers, friction mechanism for 

the, C. E.  Hunton . .  , . . . . . . . . . . . . . . . . . . . . . . . . . .  262,596 
\\, '''h-board, 1:. II. Sl. John . . . . . . . . . . . . . . . . . . . . . . . . .  262,853 
Washing apparatus, cl othes. D. Mc Donal d . . . . . . . .  262,807 
'VaslJing machine, W. H. Neff . . . . . . . . . . . . . . . . . . . . . . . 262,610 
Washing machine. Oliphant & Pedigo . . . . . . . . . . . . . .  262,822 
'Vaste pipes of buildings with sewers, connecting 

the, C. A. Loretz . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . .  262,801 
Water elevator, E .  Ie. Dunaway . . . . . . . . . . . . . . . . . . . .  262,750 
Wave power apparatus, 1. L. Roberts . . . . . 262,693, 262,69( 
'Vheel. See Car wheel. Traction whee1. 
Wire gate, S .  E.  �l illett . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  262.607 
Wire rack, J. Bailey ,  . .  . . . .  . . .  . . . . . . . . . . . . .  . . . . . . . .  262,556 
Wire stretch er, J.  Haish . . . . . . . . . . . . . . . . . . . . . . . . . . . . 262,587 
\-Vire stretcher, barbed, 'V. Henson . . . . . , . . . . . . . . . .  262/i68 
Wood splitt,ing machine, E. A. & S. B. Hil dreth . . .  262,591 
Wrench, Simmons & Tyack . . . . . . . .  • . . . . . . . . . . . .  26'l,8.J.O 

DESIGNS. 
Bottle, J. F. Corrigan . . . . . . . . . . . . . . . . . . . . . . . .  , . .. , . . .  13,li5 
Button, J.  A. lJeknate! . .  . . . . . . . . . . . . . . . . . .  , . . . . . . . . . .  , 13,1 76 
Carpet, II. Christie . . . . . .  . . . . . . . . . . . .  . . . . . .  . . . . . . . . .  13,174 
Carpet, g. I'oole . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13.183 to 13,187 
Carpet, O. Righter, . . . . . . . . . . . . . . . . . . . . . . . . .  13,183 to 13,195 
Carpei;, E. G. Sauer . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13,198, 13.199 
Chain and attachml'!nt, watCh, C. W. Little . . . . . . . . .  13,1 81 
Chain, ornamental. S. Davidson . . . . . . . . . . . . . . . . . . . . .  13,177 
Comb, C: H .  Graef . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13,179 
('orset. J. Bowers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . .  13,173 
Fabric, H. Selling . .  . . . .  . . . . . . .  . . . . . . . . . . . .  , . . . . .  13.200 
Foot rail bracket, C. W. Nason . . . . . . . . . . . . . . . . . . . . . . .  13,182 
Sewing machine stand,  A. M. Leslie . . . . . . . . . . . . . . . . .  13,180 
Spoon or fork handle, G. Gil! . .  . . . . . . . . . . . . . . . . . . . . . . .  13.178 
Stove, h eating, Anthony & Gould . . . . . . . . . . . . . . . . . . .  13,172 
Type, J. K. Rogers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13,196 
'l'ype, printing, J. K. Rodgers, . . . . . . . . . . . . . . . . . . . . . . . . 13,197 

TRADE MARKS. 
Landenberger, J r  . . . . . . . . . .  , . . . . . . . . . .  , . . . . . . . . .  262,792 Haws, hanging, Sawyer & Pheits . . . . .  " "  . . . . . . . .  " 362.698 Cement or adhesive liquid, N. L. Freese . . . . . . . . . . . . .  9,605 

House. See Drying h ouse. Scale, beam, Ii'. A. Roeder . . . . . . . . . . . . . . . . . . . . . . . . .  , . 262,905 Cigars, J.  Alvarez . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . 9.603 
Indigo, manufacture of artifiCial, C.  Rudolph . . . . .  �,695 Scale bearing, torsional pivot, F. A. Roeder . . . . . . .  26;t,90� Cigars, l�ock y Ca . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . .  , . . . .  9,604 
Jack. �ee Railway jack. Scal e, platform, F. A. Roeder . . " . . . . . . . . . . . . . . . . .  , 262,906 Cigars. E.  Valle . . . . . . . .  , . . . . . .  . . . . . . . . . . . . . .  , .. 9,611, 9,612 
Jacket, cartridge carrying, S.  A. Day . . . . . . . . . . . . . . . 262,577 Scal e,  wagoll , Rehk opf & Rosenberg . . . . . . . . . . . . . . .  262,617 Cocoa beans an d granulated extract of malt, mix� 
Jewel c: ' se, J. 11. Douarin . . . . . . . . . . . . . . . . . . . . . . . . . . .  262,749 Scouring machine, yarn, J. C. Richardson . . . . . . . . .  262,832 ture of, J. A. Schiedt. . . . . . . .  . . . . . . . . .  9,610 
Jewelry, manufacture of plated, T. W. Foster . . . . 262,657 Screw cutting device, H. R. Proctor . . . .  , . .  " . . . . . .  262,615 Medicinal compound for the cure of dyspepsia. 
Joint. See Pipe joint. Ran jOint. Screw, wood, J .  M. Goodridge . " " .  " . . . . . .  " . .  " . . .  262,892 Gastrine � I anufacturlng Company . . . . . . . . . . . . . . . .  9,613 
Journal bearing, G. B. Brayton . . . . .  . . . . .. 262.565 Seat sprin�, 'recktonius & Ba shaw . . . . . . . . . . . . . . . . . . 262,708 i Soap, C. S. Higgins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9,606 
Keys, machine for making split, R. T. King . . . . 262,898 Seed germinating apparat,us, R. Jensen . . . . . . . . . . 262,786 Soap, laundry and toilet, Lautz Bros. & Co . . . . . . . . . .  9,608 
Kiln.  See Brick kil n .  Separator. S e e  C o i n  separator. Magnetic sepa- Tobacco pipes, F. J. Kaldenberg . . . . . . . .  , . . . . .  , . . . . . .  9,607 
Label machine, T.  A. Briggs . . . . . . . . . . . . . . . . . . . . . . . . .  262.566 rator. Watch movements. May & Son . . . . . . . . . . . . . . . . . . . . . .  9,609 
Label machine cutter, T. A. Briggs . . . . . . . . . .  , . . . . .  26:J,7:11 Sewer flushing apparatus. Vibbard & Chandler , , ,  262,830 
Ladder. extension fire. N. Littlefield . . . .  , . . . . . . . . . .  262,799 S ewing, book, E. R. Edwards . . .  , . .  " . . . . . . . .  , . . . . . .  262,891 
Lamp. M. Marichenski . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  262,804 Sewing machine, ,Yo Y. Allen . . . . . . . . . . . . . . . . . . . . . . . .  262,720 Eng-Usb Pate nts Issued to Americans. 
Lamp burner, H. W. Hayden . . . . . . . . . . .  , . .  , . . . . . . . .  262,666 Sewing machine, F. Foell " " . . . .  " . . . . . . . . . .  " . . . . .  262,756 
Lamp, electric arc. Young & Hatton . . . . . .  _ . . . . . . . .  262,718  �ewing machine, G. Gowing . . . . . . . . . . . . . . . . . . . . . . . . .  262,586 From A ugust. 8 to Augst 11 , 1882, inclusive. 
I.Jamp extinguisher, automatiC, \V. H. Kimba'l. . . .  :.!62,678 S ewing machine cutting attachment, J. Smith . . . .  262,S42 Crushing and pulverizing machine, R. McCu1 l y ,  U. S. A. 
Lamp fixture. extension. A. H. Jones . . . . . . . . . . . . .  262.598 Sewing machine pl aiting attachment, D. 1..1. Dynamo electric machine, T. A. Edison, Menlo Park, 
Lamp. glass, L. G. Massow . ,  . . . .  , . .  , . . . . . . . . . 262,806 "iasters . . . . . . . . . . . . . . . . . . .  " . . . .  " . . . . . . . . . . . . .  " 262,601 N. J. 
Lath trimming macbine. Nichols & Taylor . . . . . . . .. 262,611 Shears. See Power shears. E]ectric ]amp, C.  F. Brush, Cleveland. O. 
Leather from artificial skin, manufacture of, A. Sheet. metal pan s, machine for formIng, R. J. I �lectr�c la.�p, W. �1 . ;homas. Cincinnati. O. 

G. Fell. . . . . . . . . . . .  . . . . . . . . . . . .  " . . .  262.584 StIrrat . . . . . .  " . .  " . . . . . . . . . .  " . . .  " . . . . . . . . . . . . .  262,852 : Electric lamp, J. B. " allace, Ansonia, Conn. 
Life-preserver bathing suit.  R. C .  Sibley . . .  , . . . . . . . 262.703 Sheet metal pipes, machine for making, W. Aus- , . I Eleek�cal meter, T. A, Edi�on, �[enl(J �ark, N. J .  
Lifting jack, C .  A .  young . . . . . . . . . . . . . . . .  . . . . . . .  262,717 t I n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  262,7�3 : ElectrICIty, means for stoTIng, T. A .  EdIson, Menlo Park, 
Liquor from kegs, apparatus for drawing. II. Shingle shaving machine, J. M. Harvey . . . . . . . . . 262.765 i N. J. 

Hoh! . .  . . . . . . . . . . . . . . . . . . . . . . " . . . . . .  , . . . . . .  . .  . . . .  262,773 Shoe, P. E. Clark . , , , . . . . .  , ,  . . . . . . . . . . . . . . . . . . . . . . . , 262,573 gleetrtc signal apparatus, G. W. Blodgett. Boston, Mass. 
Lock. See Car door lock. 'trunk lock. Shot ca.se, A. WYRong . .  . . . . . . . . . . . . . . . . . . . . . . .  . .  . . .  262,881 Grain carrying and weighing machine, L. E. Mansfield, 
Lock, Roach & Salmons . . . . . . . . . . . . . . . . . . .  , . .  " . . .  262,61R Soovel handl e ,  W. H. Johnson . . . . . . , , , , . .  , . . . . .  26�,i88 Brooklyn, N. Y. 
Lock nnt, W. S. F. Dillon . . . . . .  , . . . . . . . . . . . . . . . . . . .  " 262,57U Show-case, R. S.  Williams . . . . . . . . . . . . . . . . . . . , . . . . . .  262,873 Mining mach ine, G. D.  Whitcomb . Chicago . Ill. 
Lubricator. See Force feed lubricator. Shutter worker. W. Kaufman . . . . . . . . . . . . . . . . . . . . . .  262,7H9 Spools for thread, J.  C.  Davis, Mount Clair, N. J .  
J�ubricator, 1.'. H olland . . . . . . . . . . . . . . . . . . . . . . . . .  262.771 Sifter. coal and ash, J .  S. Sackett . . . . . . . . . . . . . . . . . .  262,697 s.toves and furnaces, D .  McB. Graham, Massachusetts. 
Lumber, etc, apparatus for drying, A. W. Barry .. 262,058 Skate. J. A. Whelpley . . .  . . . . . . . .  . . . . . . . . . . . . . . .  . .  262,712 'l'imepieceB, J. D. Trenor, New York city. 
Magnetic separator, J. KiDt!. . .  , . . . . . . . . ; . . . . . . 262,790 Slate attachment, J. Fowler . . , . . . . . . . . . . .. . . . . . . .. . .  202,757 Type holders, A. A. Low et at . . Brooklyn ,  N. Y. 
Magneto-eleotrlc machine ,  C. HeIsler . . . .. . . . . . . . . .  262,590 Soap holder and brush, comblued, :.t. J. A. Keane, 262.677 Wash stands, N, 0, BOnd, Fllirt.u: C. H., Va. 

Perfect In every particular. 200,000 sold yearly. 
NEW HOME SEWING MACHINE  CO" 

30 U n i o n  Sq uare, N,  Y.  
Ohicago, Ill8., Orange, _:tfas8.. or Atlanta, Ga. A 

M I N E R A L  W O O L .  

NECKeD SPINI)LE 
AND OIL T�GHT BUSH 

PAT E N T S .  
M ESSRS. MUNN & C O . ,  in connection with the pnb

lication of the SCIENTIFIC AMERICAN, continue to ex� 
amine Improvements, and to act as Solicitors of Patents 
for Inventors. 

In this l i ne of business they have had thirty-jive 

years' experience, and now have unequaled facilities for 
the preparati on of Patent Drawings, Specifications, and 
the prosecntion of Applications for Patents in the 
United States, Canada, and Foreign Countries. Messrs. 
Mnnn & Co, also attend to the preparation of Caveats, 
Copyrights for Books , Labels, Reissues, As.ignments, 
and Reports on Infringements of Patents. A l l  bnsiness 
intrusted to them i s  done with speci a l  care and prompt. 
ness, on very reasonable terms. 

A pamphlet sent free of charge, on application, con· 
taining full information about Patents and how to pro 
cnrl' them ;  directions concerning I,ahels, Copyrights, 
De'signs, Patents, Appeals, Reissues. Il'fringements, As· 
signments, Rejected Cases, Hints on the Sale of Pa. 
tent';, etc. 

We also send. free Of charae, a Synopsis of ForeigI1 
Patent Laws, showing the cost and method of securing 
patents in all the principal countries of the world. 

llIUNN & C O . ,  Solicitors ot' Patents, 
261 Broadway, New York. 

BRANCH OFI�ICE -Corner of F and 7th Streets, 
Washington, D. C. ' 

© 1882 SCIENTIFIC AMERICAN, INC



SEPTEMBER 9, 1882.] 
.A Ma(1llij!cent Success. 

Rose's Complete Practical Macbinist. 
8tb Edition, Revised nl111 ElI lal'ged, ,vith 

much A dditiol lal New Matter. 
The Complete Practical Machinist : 
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In one volumc. 441 pages. 12mo, . . $2.50 
By mail, free of postage, to any address in tlte WDrlll. 

PREFACE TO 'raE EIGHTH EDl'rJON. 
6 1  In presenting to machinists a revised edition of this 

volume , the author would be ungrateful did be omit to 
express his sincere thn,nks for the unu8ual favor with 
which the former editions have been welcomed by 
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tic, with whom be bas become acquainted through the 
medium of it. 

H In the revision. the same familiar workshop descrip
tion of workshop processes that characterized the form
er edItions has been freservea. to the end that the book 
�:��I�rs'i�
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�o tbe apprentice, the skllled 

CON1'EN'1'S. - CHA P'J' I ' :  I t  1. LATR Ir. A ND M,\CHI\,E 
'.rooLS.-Round Nosed '1'0018. SqUlU'e Nosed 'l'ools, Hold
i
� 

'1'ools. Side '1'ools fot' Iron. Front 1'00 1 for Bras,I;J 
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for Steel, Table for 'Wrought ]s,:on, Table for Cast Iron. 
'rable for Brass, 'rable for Copper. Ill. l lORING '1'OOLS 
FOn. LATH I': WORK.-Bol'ing '1'001 for Brass , BOring Tool 
Holders. IV. RCt tEW-C I l '!"!'ING TOOl.S.-Hand ChaSing, 
To Makc a Cbaser, To Calculate the Gear Wheels neces-
���rv l<?I'I���s ao�¥!;��

n
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Lathe Dogs and Drivel'S. Emery Grinders, H. S. Manning :nfo;�p���
te�I� ¥Si�i
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Cranks , '1'0 Chuck a Crosshead, Turning Pistons an� 
Rods, Piston Rings, Ball Turning, Cone Plate tor Boring 
in the Lathe, '.ro Turn a Pulley, Turning and Fitting 
Tapers, Helts, Oi1in

�
alld Greasing of Belts. Directions 

�{tB��Ii�i���;t�U�%��BO�f 
Bif��s!e

���:�,13rri�I��nri; 
for Calculating the Number of Horse Power which a 
Belt will 'l'ransmit , its Velocity a:ld the Number of 
Square Inches in Contact with the Smallest Pulley being 
��a���: T;;�I
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Chucks, 'rhe Sweetland Chuck. Drill ChUCk of the Rus
sell '1'001 Co. VIII. Di l l  LLING I :-.i'  THE LATBE.-Half
Round Bits, Cutters. Reamers, Shell Reamers. IX. BoH.
l NG BARS.-Small Boring Dars. X. LAPS.-A llowance 
for Shrinkage Crank Pins, Chucking llrllsseg, Slotting 
Machine 1'0018. XI. TWI S'l' D HILLS.--Feeding Drills, 
Drill8- and Drilling-Flat Dri l ls , 'rhe Farmer Lathe Drill, 
R�ll�� nfJo��t�r�1��

a�i·il���t�I�. �ro�·��';��: ,���!��,gf�� 
Tools,' '1'001 Jfardening and '1'empering, Hal'dening, To 
Harden Springs , Case-Hardenin� 'Vrought Iron, To 
Case-Harden cast Iron , rl'o Harden Malleable Iron, The 
Crystullization of Wrought Iron , 'rhe Wear of Mctal Sur
faces, A nnealin/l or Softening, Mixtures of -:\'1 etals. 
XIII. TAPS A"D DIES.-Adjustable Di es, Dies for Use 
in Hand Stocks. XlV. VISI� WORK-rl'ooLS.-Calipers, 
'l'be Square, The Scribing Block. Chmpin

�
. FlJiug, Emery 
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ral Springs. :E:arden1ng, '1'empering. XV. li" I '1'Tl N G  CON
NECTING RonS.-Drifts . Reverse Kevs. XVI. MILL Ii\G 
MACHI�EB AND M 1LLI"G TOOLS. XVll. GRINDSTOXE 
.AND  '1'OOL GHIND rNG.-Uses of Grindstones, Various 
Kinds of Grindstones, Dry Grinding, Qualities of Differ
ent Grindstoncs, 'l'reatment of Grindstones, Accurate 
i\t¥fl.nfi:\fi��

t��t
n
�!c:�i:t�

d
J�� *��!�.�

n
lm<t��t�

i
ri!e 

of Accuracy in Lining out 'Vork, Qualities Necessary for 
a Marker-out, Tu Mark an Ell ipse. '.ro Find Points 
throug}l which the Curve of an Ellipse JUay be Drawn, 
'1'00Is Emf:loyed by the Marker-out, '1'0 Divide a Strai�ht 
��n: ��

t
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be Marked Out, '1'0 Mark Out an Engine Guide Bar, Use 
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Lining Out Connecting Rods, '1'0 Mark Out a Cone Pul
ley. XIX. '1'0 CALCULATE THE SPJi: JI:D OF WRE I�LS, 
PUJ,T.EYS, ETC. XX. 'l'BE  S r . I D Ii� V.ALV}�.-Movements 
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V A) ,V I':. XX fI. PU.l\[PS.-Suction Pumps, Force Pumps, 
Piston Pumps. INDEX. 

aT '1'he above, or any of our Practical and Scientific 
Books, sent free of postl1g11 at the publication price to 
any addl'ess in the world. 

ar Our various Catalogues, covering every branch of 
Science applied to the Arts, sent free, and free of post
age. to any one in any part of the world who will furnish 
his aduress. 

HENRY CAREY BAIRD & CO. , 
Industrial Publishers, BookselJers, and Importers, 810 \V ALN U'l' ST., PHILADELPHIA, PA. 

The 51st Grand Exhibition 
OF THE AME RICAN INSTITUTE 

O F  T H E  C I T Y  O F  N E W  Y O R K ,  
Will open September 27, 1&<2. Heavy machinery will be 
re�etved as early as August 26 ; other goods, Sep�·�mber 12 [ntending exhibitors must make earl y appltcatlOn to 
se'oure proper space and classification. }""or blanks and 
Information, address GENERAL i:lUI"T AMERICAN 
INS'l'ITUTE, New YOlk City. 

I M P ROVE D  ROTARY B E D  P LA N E R  
B A C R K  l'i J F E  ( ; A U G E  1 , A T H E, . For all variety of Chair Legs. etc .. etc. 

R O L L S T O N E  PAT E N T  VA R I E T Y  L AT H E ,  
SuperIor t o  the Waymouth. 

P a t t e r n  M a k e r ' s  
Lathe, Buzz J )ltlners, 
�:��: W;irg��I�'f1,�f. 
Saw Bench .  Rod '·I a· 
chines, Boring Ma
chines . etc , etc. Deal
ers in Second-hand 
Iron and Wood Work
ing Machinery, En
gines ond BOi lers, et·c. ,  
etc. Send stamp for 
catalogue and address 
l"tu l l stunc  1l1nclt iuc  

ln a BS . . U .  is.  A .  

I N J)UlS'I'R 1 A  1 ,  EX H J lU 'J'HIN.-'l'he Al3'ricultural 
Society of South CarOlina, Charleston, S. C. BIds wanted 
for Power. Lights, and Restaurant Privilege. Bids will 
be received by the Committee, addressed as below. up to 
�oC:t�5e �;h��f���� i

��vt.12�_���:���I�l�!��t
lo��ee����� 

lege of the Restaurant. Exhibition will continue four 
weeks. ...\ ttendance at la�t Exhibitlon over·40.000. �pecl
IIcations and detai l s  furnished by C. 1 .  WALKER, 

Chairman Committee, Uharleston, S. C .  

e.==- A N D  FI N[ GRAY I RON ALSO ST EEL �ALLEA6L� CASTINGS FR�.:��WA\£RNS 
==EVLIN f INE  TINNING J�PA - p/l1 
S D FINIS"ING . NN J rHOM"lEHIGH AVE /lc AMERICAN 5T PHllA � 

W EWED BOIUmS FOR GRf.F.NHOllSES, E'fC.  
Two men from En/lland would like to meet With a 

certlemen with capital, to commence the above busi
ness. Address C. S .. Bo� 002, Newburg, N, Y. 

$tittdifit !mtritan. 1 73 
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lIawy. Knife as shown In cut sent postpaid 
for �it:b�e \��g�'i.�J��:I�b���: �:i 

extra heavy two-blade knife, 
75c.; Gents ' three-blacle, $1. 
D i scount to dubs. 40-page 
list free. Also " How to 
Use a ltazor." 

MAHER & GROSH, 
40 M onroe Street, 

TOl,]mO, O H I O .  

O F  

WIRE ROPE, BR IDGE  CABLES,  SHIP R IGG ING ,  
T ram way Ropes ,  Champ ion  Barbed Wire ,  etc ,  

Oflice and Works. : l Send for � Office Rnd 'Val'ehouse : 
\f ) LKESBARRE, PA.. 5 price l ist. ( 87 U BERTY ST. , N E W  YOItK. 

·ROO FI NC.  
Ifor steep or flat ],oofs. Appl ied by ordinary workmen 
at nne-third the cost of tin . Circulars and samp l es free. 
Agents \r anted_ 'II . NEW. 32 John Street, New York . 

of every description. 121 Chambers and 103 Reade Sts . ,  
Ne,r York, TR I': GI:.ORG I e  l-'LAC I<; MACRIS J£ll.Y AG I':NCY. 

DON'T BUILD A HOUSF. OF ANY KIND UN'I'IL YOU 
cSl�il}.f.rtt���ge��:"6'�1;.

0 the BODINE ROOFING 

N U T T A P P I N C  
llL1 C H I NE. 

D U R R E L L ' S  P A T E N T . 
No. 1 Machine, 900 lb., 7 spindles. U :l  . . 1,050 I '  7 . 1  

" 2  " 600 " 3 " 
Capaolty of 7 Spindles, 8,000 per 10 hours. 

Acknowledged to be an indispens
able tool Manufactured by 

H O W A R U  1 I 11 0 S. ,  
li' l 'ed o l l i a, N. Y .  

ST E M W I  N D I N G ���"l.¥;.
at

l��is
L

��� 
��l,�� in��� �?��

i
l��� g:

ir;!��:r������� 
dcring it invaluable to every person who \ 1 wants security and convenience in using 

. desk, drawer. or closet. Sc. stamp for illus
trated price list of Locks, Padlocks, and '.r11 ls. 
Sample No. 125 mailed for $2.50. 

U. R. llU L L};lt L O U R  C O . ,  l'hi ladelphia, Pa. 

M A C H I N I S T S '  T O O L S .  
NEW AND IMPROVED PA·l'TERNS. 

Send for new illustrated catalogue. 

Lathes ,  Plan ers , Drill s ,  &c. 
N E W H A " EN llL1 N (; F A C T IJ I C I N G  (;41 . ,  

.'\ri e u' I i n v e ll � C O Ull . 

KEMP'S MANURE SPREAD 
P 

Agents wantedC"'4S<Il SiS' 
M. 

SPE .'CEU 
Sells Rapidly. ::;; � � 112 Wash'n St., 

Particulars free 0 1'4 (.) Boston, Mass . 

:E» <> !SXTll:Vllll 
IRON REVOLVERS , '  PERFECTLY BALANCED. 

Has Fewer Parts than any other Blower, 
P. H .  &, F. M .  R O OTS, Man ufacturers, 

C O N N E R SV I LL E ,  I N D. 
S. S. TOWNSEND, Gen. Agt. , 6  Cortland St. ,8 D e y  St., 
COOKE & CO . ,  Selling Agts. ,  6 Cortland Street, 
JAS. BEGGS & C O . ,  Selling Agts. 8 Dey Street, 

NE""" Y<> :Et..�_ 
SEND FOR PRICED CATALOGUE. 

, Model " !:tn.te wltat kina 1'1c.l!'ADDEN, 
601 Market St., Philadelphia, Pa. 

$5 to $20 per day at home. Samples wortb $5free. 
Address STINSON & Co. , Portland, JIle. 

WATCHMAKERS. 

ThiS Tool will be appreciated by every machinist. It 
is accurately made, of the Best Steel ,  and is of the most 
approved form. l' l t I V E  5( 1  V E l'i 'I' S. 

lV l U;Y & lt U SS E L L  AUG. C O . ,  
G ltEEN F I E L U ,  llIA SS. 

M a kers L i gh t n i n g Sc rew P l ates, B o l t  
C u t t e r s ,  F i n e  T a p s  a n d  D i es,  etc.  

40 Nc,v l IO 2 a l i ltc C h 1'omo Visi t i l lg Cnl'dlll. name 
on, 1 0  cents. warranted best pack sold. Agents 
Wanted. L. J O l'i };>S &; U O . ,  Nas.au, N. Y .  

BEATTY'S ��gt��r;�n��O:Ja:125nj f.i
an

3�t�Tr��.; free. Address Duuic l  I;'. B e n tt y ,  W a ,,; r. i l l l.t t o l l ,  N .  J .  $12 a day at home eas i ly made. Vos t ly 

BUFFALO FORGE CO.ff:;���tRS 
$72  A WEEK. 

outfit free. Address 1'RUE & Co., Angusta, lIle. $ 7 7 7 a Year and expenses to agents. Outfit free. 

;�����t;,;;;;��i����g�����������������=---
Address P. O. VICKERY, Augusta, Me. 

N E W Y O R K  B E L T I N C  A N D  P A C K I N C  C O M P ' Y .  
The Oldest and J,arge8t Jl'[Rnnfa�t .. rers of the Ol'lgi ilRl 

S C> L I I>  "V U L O .A. N' I T E  
E M E R Y 'W' H E E L S  • 

-" I I  o t h r1' Id llds Imitnt i o1l s and I n feri or. Our name is stamped in full upon all our standard llEU J' I l'i G ,  PA e li I N G ,  and H O >S E .  Address N E 'V Y O IU\:. B E l .!l' I N G  A NU PA C K I N G  CO . ,  

Emery Wheel.. J O H N H. CHEEVER, �' . .  eR.. :.l9 PARI\:' ItO W, N EW YORR. 
S :E» E C X .A. L  lV <> T X C E _ 

O,villg to the l'eCQ:ut great fi l·C in the U \Vol'ld "  Uu i ldi ng-, onr  office has  been )'emoved as "bovc. 

$6 6 :l week in y'ollr own LOwn. Terms and $5 outfit 
free. Address H. HALLETT & Co., Portland, Me. 

B I B B ' S  Cell brated Origina.l 

. BALTIMORE 
FIRE-PLACE HEATERS To warm upper a.nd lower rooms. The I ,an d,omest, mo�t economioal 

Co&1 /:itoves in the world. 

B. C. B I B B  & S O N  
Foundry. Office & n d  Salesrooms. 39 And 41 Light Street. Balti more. !tI d. MARBLEIZED SLATE MANTELS. @",send lor Oirctaan. 

SEND TotONDON,BE RRY&ORTON 
--- P H I LA pA  F O R -
THE BEST BAND SAW BLADE 50 ELEGA N 'I' N E W  S 'I' Y T,E CA1Ulii', f: i l r  

Fringe. Chromo, Fan. Ivy Wreatb, Gilt Vase of 
of sam���;�5��cGOicD

aJ�{f>'R}t,r,(j>cl)�·N���gi�sr��8r. 

AGENTS �&Jlj'8{j-?&""C'0.'� 1!'B',;.��l
l
�;·St.��?§.�

s
. 

VOLNEY "\Y .  J\IASON & CO., A O R A  I N C F R U I T  FRICTION PULLEYS CLUTCHES and ELEVATORS. E V  P T 
l'IWVWENCE, R. I . ' s:i-&'i!t1�l'tE'W: ��

o
Je",.�u��;�Y�s� 

<>U:Et.. �O-E[<>:Ef..S:IIJ 
Spark-Arresting Thrashing Engine 

has cut 10.000 feet pine lumber In ten hours. 
Win burn wood six feet long, coal . straw. and corn stalks. 

Send for Price List and Catalogue UA" 2. 
Box 1207. B. W. PAYNE & SONS, Corning, 8 .  Y. 

�� CARY &' �m EN �  
STEEL WIRE O F�SCRI PTI ON @.>ey.-
234 W. 29 . ST. EV£R &sTEELSPRINGS. NEWYORK CITY 

I C E M A K I N G  

Tables of Yields, Prices, Proftts. 
and General StatistiCS. Address 

.AMERICAN MANVF'G ()O,' 
Waynesboro, po,; 

A H EAD OF  ALL .  
It has a world-wide reputa

tion. Over 8,000 now in use. 
Will cut a 2 ft. log in three min
utes. Price $13. Address 
}'arlller�' Dlauu faetlu'lng CO. 

150 �Vest Eill'lt t lt >st. , 
C I N C I N NA 'I'I,  O. 

M AC H I N E S 
A n d  M ac h i n es fo r Cool i n g  B reweries,  P o rk P a ck i n g  E stab

I i � h m e n t s ,  C o l d  Storage W a re h o u s e s ,  H os p ita l s ,  etc . 
>S E N U  FOU. l L ] �US'l'RA 'rEU A N D  D lcSCRJ PTJVE C I R C U L A R S. 

PICTET ARTIFICIAL ICE CO, ( Limited) , 
142 Greenwich St.,  New Yorl( City, N. Y. 

ROCK BREA KERS AND ORE CRUSHERS. 
We manufacture and suppJy at short noUce o.nd lowest m.tes, !=:tone n n o  Orp Crl1 �hers Cf'll'l_ 

tn.inincz the inventton described in Letters Patent. issued to Eli w. FUnke . June 15th . l8.'lR. toe-et.h
er with N I�w AND VAJ�nABr.E Il\fPHOV1': �I F:X 'l'S, for which I.etters Patent were granted May 11th 
and July 20th, 1880. to Mr. S. L. Marsden � 11 Crushers �upplied hy us nre constructed under 
the superintendence of Mr. Marsden , who, for the past fifteen year8, has been connected with 
the manufacture of Rlake Crushers in this country and Enllland. 

'FA R REL FOUNU I t Y  AND ilIA CHINE CO., Jl'[ au"f�·8., Ansollia, COlln, COPELAND & BACON, Agent!!, New YOl·k. 

T O  A R T I ST S .  
THE G overnment of Canada propose erecting -

in the grounds of the Pa rliament Bu ildings 
at 01 1 awa, a bronze statue, niue feet high (9), of 
the late t3ir George E Cartier. 

Parl"ies are invited to submit. models, 2 ft. 3 in. 
in height, which must bc Rccompanied with pro
posals for l he bronze statu I) eomplete. 

A premium of one thousand dollars will be 
paid the party w hose model and proposal are 
accepted . 

'1'he models mu st be delivered at the Depart
ment of Pubiic 'York s, Ottawa, on or before l he 
1st dar of .lan uary next. 

CopIes of Ihe conditions, ctc.hmay be obtained 
on application aL the office of t e High Commis
sioner of Canad a ,  No. 10 Victoria Chambers, Lon
don, S. W.,  England, nnd to the Secretary of the 
Department of Public Works, Ottawa, Canada. 

F. H .  ENNIS, Secretary. 

Department of Public Works, l 
Ottawa, August, 1882. f 

��� Intelligent nIin Ollel'ators in evel'Y 
State In Amel'ira Use 

The Nassau Bank, 
COR. NASSAU &. 8EEKUAN S1'S" NEW YORK, 

HAVE COMPLE'l'ED THEIR 

SAFE  D E P O S I T  VAU LT ,  
CONSTRUC'l'ED OF 

Welded Chrome Steel and Iron 

and Franklinite .  

IT IS THOROU G:EILY 
FIRE AN D BUR GLAR PROOF, 

In Addition to bemg III a FireDrool BUIlding, 
AND PIW'I'EC'I'EIl n ELEC1'UIC A1"1'ACmIEWS. 

The venti l ation alOd natural light Of the vault and 
surrounding rooms are unexceptionAb l e. Safes will be 
rented to approved parties at prices ranging from $15 
to $250 per annum. Early applicauts will insuTe a choice 
of location. 

VIRG I N IA FA R M S .  �i.?L';:'�d:��d1Jlr-Property. Write for New Cn . alol!:!!e F R E E H. L. STAPLES & CO.; Richmond, Y!1. _ 
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Inside Page, each hlSC l'ti oll .. .. ..  .,. � cents a l iuc. 
nucl' l:Jaae , e a c h  inse l' ti o n  .. .. ..  8 1 . 00 a. l i u e .  

(About eight words to a line. ) 
Engravings may head advertisements at the same rate 

per line, In) meMlt?'ement, as the letter pres. . Adver
tisements ",ust be " eceived at publication Office as early 
as Thursday morning to appear in next issue. � FAST B U S I !I<! ES S .  Don ' t Jorget 

that we manufacture a R I D I NG SAWIN G 
MAC H I N E  which will saw oll'a 2·loot log in 

2 minutes , a WELL AUGER that will bore a 41Hoot 
well in 4 hours, and a QU I C K  STEED which will 
carry a man at the rate of 1 00 miles a day. Circulars 
free. UNITED Sl'ATES MANUFACTURING Co . . 

Washi ngton ,  D. C 

C O L U M B I A  
B icycles. 

Thousands i n  dally use b y  doctors, 
lawyers, ministers, editors, mer
chants, etc .. etc. Send 3c. stamp 
for e legantly illustrated S6 page 
catalogue to 

THE PO PE Il'l' F ' G  CO • •  :i9" Washington Strcet, Boston, IUuss. 

Stevens' Roller Mil ls, 
FOR 

GRADUAL REDUCTION OF GRAIN. 
Manufactured exclusively by 

'I'HE J O H N  'I' . [l; O Y E IU I'G .  CO., lllltIit lo, N. Y. 

T h e " M O N I TO R . "  
A N E W  I.IFTING A N D  N O N .  

1 . I F T I N G  I N J EC'l' O R .  

s'¥.. tot 

Best Boiler Feeder 
In the world. 

Greatest Range 
yet obtained. Does 
not Break under 
Sudden Changes of 
Steam Pressure. 

A l � o  Pcltcnt 

EJ E CT O RS 
OR 

Water EleVators, 
For Conveying 

Water and Liquid. 
IIr'l I't��,�t��'t�!�:,r�ic� .. a N.A."X'F.K:.A.N d> I>�:ElYFUS. Send fo".talogu.. 92 &. 94 L i berty S t . ,  New Y o rk. 

Jl:�==S' 
BUILDING FELT, 

FOR LINING UNDER FLOORS, SHINGLES, 
WEATHER BOARDS, E'l'C. 

STRICTLY FIREPROOF. 
In rolls of 75 to 100 pounds each. 36 inches wide, two 

i��
�
�nesses, weighing 10 and 15 pounds to 100 square 

H .  W .  J O H N S  M ' F ' C  CO . ,  
8 7  M a i d e n  L a n e, N ew Y o r k .  

Sole Manufacturers o f  H .  W.  Johns' Genuine 
A S ll .;S'I'OS ROOl?IN G, S'I'EA �" PA C I U N G ,  

llO J L E lt C O V E R I N G S� l'A I N 't' S ,  ETU. 

Special prices to large consumers. Send for sample. 

W lll . A. H AR R I S. 
l'}t O V I  D E N CE, It . J. ( I' A lUi �'1'It};E'I') ,  

Six minutes wa1k vVest from statioD . 
Origiuul and On ly  bu i lde l' of the 

H A U UIS-CO ULISS EN G IN E  
Wil li H nl'l'i ",' Paten ted I m p l'OVe lll c n ts, 

ft· .. . . .  10 to 1 , 000 U .  1'. 

THE PA���� SC�OOl DESK 
EXTENSION 

• TABLE SLIDE .� 
M A Nr.'O BY 

U F FALO HARDWARE SWAN Sr. B U F FALO N.Y. ' 
ILLUSri> EDITORIAL SEPT.I7. 1881 

Bcst Boilcr and Pipc Coverin[ Made ! 
The Celebrated Patent 

Air Space 
O O V t=<: R I N G  

For STEAM BOILERS and PIPES, HOT BLAST PIPING, etc. ,  etc . .Address C H A  LllI E lt S  Sl'};NCE UO.,  �3 J olI n  �tJ'eet, N e,v Y O)')" 

1citut if i c �Uttri tau. 
ES'l'.ABLISHED lB«. 

... . c T O I> I> ,  
ENGINEER AND MACHIN IST. 
et��
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combined. A lso owner and exclusive manufacturer of 

The New Baxter Patent Portab le  Steam Engine .  
These engines are admirably adapted t o  all kinds o f  light power for driving 

printing presses, pumping water, sawing WOOd, gr1 ndlng coffee, ginp..tng cotton, 
and all kinds of agricultural and mechanical purposes, and are furmshed at the 
following low prices ; 

1 Horse Power, $150 I 2 Horse Power, 245 
3 Horse Power, 290 

1Yz Horse Pow er, 
2Yz Horse Power, 
4 Horse Power, 

$190 
275 
350 

Send for descriptive Circular. Address 
J .  C. T O D D ,  P ate rso n ,  N .  J . ,  

O r  N o .  1 0  B a rc l ay St. , N ew York.  

I R I D I U M :  
THE HARDEST METAL XNOWN, 

Il'i di n llJ Is not n.ttacl{ed by ILci ds 01' n l k al i e s ; 
l I o t  oxi d i ze(l i ll the nh' ; and is a.hllo"'t i u fusible. 
I t �  luu'dness exceeds that o f  the l'lIby, beil lil next 
t o  the clinmou ci .  With these valuable properties, 
Iridium is destined to supply many wants. It is now 
being used for B�Ju' i I l IlM u l  Fine Scale!!! nnd )Ja l 
n nces ; J c'\vc l s of Watches. Clocks, and Compasses ; 

iilr�b��'�' ����
n
t:n��

s 
kt��

n
}:��fr

Ol
� j B��

s 
t�
o
: ¥t��� 

Negative Electrodes for Electric I ,lg6ts ; confact Points 
for 'l'elegraph Instruments ; .Alloys of Platinum, Gold, 
�ilver, Copper, etc. 

Manufactured under John Bolland's Process (Pat. 
May 10. 1881) only by 

T H E  A lll E R I C A N  IRLDI U DI  CO. , 
S. E. Corner Pearl and PluDI Sts., Clnciunati, Ohio. 

J O H N  H O I. L A N )) ,  l !l  W. 4 th St.,  C i n ci n n at i ,  0" 
Manufacturer of all styles of u ... t Qlln l i ty Gold 
l'e l l s. Pen and Pencil Cases, Gold 'roothpicks. etc. 

Our l'ens received the highest award at Philadelphia 
ExpOSItion 10 for great elasticity and general excellence," 
S
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IJIhe Phosphor-Brollze Smelting C o "  Limited, 
512 !reh Street, Philadelllhla, Pa. 

u 'PJlooJir>t- ifJJ�. ' , 

PHOSPHOR - BRONZE 
Planislled Pump Rods, Bolts, Nuts, 

Valves, Spring Metal, and Wit·e. 
spe�i���ctSo

o�::'i�
t
8���!:���IWt;),�:��nn\�!!i��� :���st-

H y . l t·ll u l i c  Work. 
l")nllll) h l ets a u (1 Pnrticulars ou A pp l icati on . 

OWNERS  OF T H E  U ,  S .  PHOSPHOR-BRONZE PATENTS. 
Sole MUllut'uctu rer8 of Phosphor-Bronze tn the U. S. 

DROP FORGINGS g� ���� 
B E EC H E R  8< PEC K , N E W  HAVEN CON N .  

:1"0 Electro - Plate1rs. BATTERIES, CHEMICALS, AND MATE· 
rials. tn sets or Single, with Books of Instruction 

��n����i�:lri:
r 
EP:ct�'igi��I, 1��;��fnll��gt:t,�, :o!��; 

Mass. Illustrated Catalogue sent free. 

'JENKINS PATENTVALVEi 
THE STAND.MID 

MA N U FACTU R E D  O F  
BE ST STEAMMETAL _  

_ J£NKlNS BRDS;71JDHN ST.N.Y. . 

SPEAKI NG TELEPHONES .  
TIm HI Elt I CAN llJ<:LL n:U:PHon: COAI P A N Y, 

w. H. FOIlBES W. R. DRIVI<:R, THI<:O. N. VAIL, P·res'UWnt. 'l'reaswrer. Gen. Ma'l1."(JeT. 
Alexander Graham nell ' s  patent of :March 7, 1876, 

lHvned by this company, covers every form of apparatus, 
including Microphones or Carbon Telephone�, In whtch 
the voice of the speaker causes electrIc undulations 
cOl'responding to the words spoken. and whicb articu la-
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This comJ?any also owns and controls all the other 
telephonic Inventions of Bell, Edison, Berliner, Gray, 
Blake. Phelps, Watson, and others. 
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can be procured directly or through the author zed 
agents of tlle compu,ny. 

All telephones obtained except from this company. or 
its authorized licensees, are infringement!), and the 
makers. sellers. and user� wtll be proceeded against. 

Information furnished upon application. 
Address all communications to the 

A ll1 EltIC A N  H E I. I .  'l'ELRl' H O N E  COllIPA N Y, !Iii llli l l< Stl"ect, Uuston, IUaBs. 

WITHERBY, RUGG & RICH A RDSON. Manufacturers 
of Patent Wood Working Machinery of every descrip. 
!Ion. Facilities unsurpassed. Shop formerly occupied 
by R. Ball & Co., Worcester, Ma ... Send for Catalogue. 

F <> �  S .A. L :EJ l  
One SO Horse Power Root' s  Sectional Safety Boller. 

J. A. F.AY & CO., Cincinnati, O. 

Your Own Cards, Lab_1o,  
etc. PrM8 S3. 
J,arger Size $8. 

13 other sizes For business, pleas · 

IV A T C H M A N'S I M
proved 'rime Detector, 
with Safety Lock .At-
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1'. O. Box 2875. 

Invaluable for all con
cerns employing nigbt 
watchmen. Send for cir
culars to E. DIHAUSER, 

212 Broadway, New York. 

P E N N S Y L VA N IA �TA TE COT. l.1UlcE. 
Open to both Sexes. Undenominational. Located In 

one of the most beautiful and healthful spots In the 
Al legheny region. TUITro>l "R lm. Board and other 
expenses very low. Courses of study :  ClaSSical SClen· 
titlc (lZeneral ) ,  and Technical. with a Classical and Scien
tific Preparatory Department. Fal l term opens Au�ust 25, 1882. For ca�a�b�Ws

. OXrf,W�R!PON���:Sia��t�SS 
State College, Center Co., Pa. 

C"I:[;),E �l[;»)I 'Ii':ilJ/fTILf AND CLAY RETORT,S ALL SH�£S. 
�- �U�"" IllJM\\��rl�.-==-- BORGNER & 0 BRIEN .-=-

23 !Wl S T .  AB O V E  R A C E ,  P H I LA D E L P H I A . 

ERICSSON'S 
Now Caloric PnIDnill[ Ell[illO 

FOR 
)l W E I. L I N G S  A N )) U O U N 'l' lt Y SEATS. 

Simplest cheapest, and most economical pumping engine 
�bsgfuTit�
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DELAMATER IRON WORKS 
c. H .  )) E l .A lr l A 'I'Elt & C O . , l'ropr i e t o r., 

No. 1 0  Cortl a n d t  Sj,n'et,  �ew ¥ o d" N. Y. 
T H E  C O!U M O N  SEN SE JHl Y IU L N .  

O R  

AUCER. biU'd, knotty or gummy 
:W09ds _uithout beil1,q . worm will n.Qt clog. 
�i�� �r;::'Pl���i:,

n
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Wew York. His book, with Photogl'aphic likenesses 
of bad cases. before and after cure. mailed for 10C. 

The fact that tbis shafting bas i5 pel' cent. greater 
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We are nlso the sole manufacturers of the C II:L 1':llRA'I'I<:n 
COLLI � s '  PA 'I'.COUPL I X G, and furnish Pulleys, Hangers, 

���ii��:;�� 'to
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on 
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a. 
Irir 'stocks of this shafting in store and for sale by 

FULLER, DANA & FITZ, Boston , Mass. 
Geo. Place ;}luchinery .Agency. 121 Chambers St., N. Y. 

Leffe l Water Whee ls ,  
With recen t  improvements. 

prices Greatly Reduced. 
8000 ill successful operation.  

rINE NEW l' AMPRLE'l' FOB lS7S 
Sent free to those 

James Leffel k Co , 
Springfield, O. 

1 1 0  Liberty St. , N. Y.  City. 

Ste e l  Cast i n gs 
From lo' to 15,000 lb. weight. true to pattern of unequaled 
stren�l!> toughness, and durability. �O.OOO Orank Shafts 
and 15,CuJ Gear Wheels of this steel now running prove 
its superiority over other Steel (}lstings Send for 
clrcu�it���:ifitIiS;-'I'EET. CA STIN GS CO ., 407 Libntry St., Philadelphia, Pa. 

llHftU�Hm�EN S S E N S ITIVE PAP E R 

BLUE PROCESS 
\, ALSO IN R O LLS SO YDS-�;NC 

J \, (r) . a X 2 2  P E R  DOl  50 CTS '2 "f )(  l8 f, I 2 5  • �� 2 7 )(  "," 0  2 0 0 • SEND FOR QUOTATION S FOR OTHER S IZES  A L I BE RAL D I S COUNT 0 LARGE U S ER S  rHOS H M � caLlIN P H OTO G RAPH I C 5 U PFLI  E S PH I LA .FA 

[SEPTEMBER 9, I 882.  
Engineering,  Physics,  Chemistry. 

SWA lt'l' H llWRE U O L l.E G E  • 
Thorough courses of study in new buildings, erected for 

f!i�����
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,
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reference to its intended use. Latest and best appwr'a· 
f;::t�������1J���d:��:ee�.x

p
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courses of study and a course for ��eachers. Ten mile� 
from Philadelphia by rai l . Charg-es moderate. eu re of 
Friends. }i'or full particula.rs, address . any of the Pro
fessors, or EDWARD H. MAGILL, A.M. , i:-resident, 

SWALt1.'HMORE COLLEGE, SWAItTHMORE, Pa. 

UPR IGHT D RI LLS�;�;�����f SE�!OR ILLUSTRA�ED H .B ICKFORD . � PRICE  l I ST�" CI NCINNAT I .  OH I O. 
. .  - - -� - � - - - - - - - - - - - - -

Establ'd E A C L E A N V I L S .  1 843. 
Solid CA srI' S'l' EEIJ Face and Horn. Are Ful l y  War
ranted. Retail Price, 10 cts. per lb .  

KORTING UNIVERSAL 
INJECTOR 

FO R BOI LER FEED I N G. 
Ope" ated by one handle. 

"Ill W I L L  L I FT HOT WAT E R .  1J1t"l S.r A L L  C O N DITIONS.  

N O  ADJUST M E NT FOR VAR Y I N G  ST E A M  P R ESSU R E .  
W I L L  LIFT WATER 2 5  FEET. S E N D  FOR D E S C R I P T I V E  C I R C U LA R .  

OF F I C E S  A N D  W A R E R O O M S : 
PI-ULADA . ,  1 2TH &. T H O M PSON STS. / NEW Y O R K ,  109  L I B E RTY ST. 

BOSTO N ,  7 O L I V E R  ST. C H I CAGO, 84 M A R K E T  ST. 

A U GUSTA , GA . ,  1 026 FENWICK ST. ST. LOUIS, M O . ,  709 MARKET ST. 

D E N V E R ,  COL., 1 94 F I F T E E N T H  ST. SAN FRANC ISCO, 2 CALI FORNIA ST. 
R I C H M O N D ,  VA., 1 4 1 9  M A I N  ST. 

H A RT F O R D  
STEA M  B O I L E R 

Inspection & Insuranee 
C O M PA N Y .  

1V . Il , F R A N IUJ I N , V .  P res' ! .  J ,  DJ . A L L � N, P res' !. .  
J ,  n ,  P I E R C � ,  S e e' y ,  

RO C K  D RillS & A I R  COMPRESS ORS 
1 I NCERS O L L  R O C K  D R I L L  c o ., 

PAR K P L  C E:  N C W  -Y O RK.  

OF THE $titufifit �mtdcan 
F O R  1!S82. 

The lIIost POll ll lnr Sclell t ilie I'allcr iu the World. 

Only $3.20 It Yeal', i nc lud ing postage. \VceJdy. 
52 Numbcl's It Ycnl'. 

1.'h i s  ,,,i d c l y  ch'c n l n l cd and splendidly illustntted 
paper is published weekly. Every number contains six
teen pages of useful Information, and a large number of 
original engravings of new inventions and discoveries. 
representing Engineering Works, Steam ,Machinery. 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity, Telegraphy, Photography, Archi
tecture, .Agriculture, Horticulture, Natural History, etc. 

A l l  C lasscs of Reader� lind In the 8CIE� 'I'IFIC 

AMERICAN a popular resume of the best scientific in
formation of the day ; and It is the aIm of the publishers 
to present it in an attractive form. avoid ing as much as 
possible abstmse terms. To every Intelligent mind. 
this jQufnal affords a constant supply of instructive 
reading. It is promotive of knowledge and progress in 
every community where it circulates. 

'rel'lllS of 8ubsCI' iptioll .-One copy of the SCIEN

TIFIC AMEUICAN will be sent for one year-52 numoers
postage prepaid, to any subscriber In the United States 
or Canada, on receipt of th l'ce dol l81.'s D n d  nvell t y  
cents b y  the publishers ; six months, $1.60 ; three 
months, $1.00. 

Clnbs.-Onc cxtra copy of the SCIENTIFlO .AMERI
CAN will be supplied gratis Jor every club oj five subscribers 
at $3.20 each ; additional copies at same proportionate 
rate. 

One copy of the SCIENTIFIC .AMERICAN and oue copy 
of the SCIE1\TI1l'IC AMERICAN SUPPLEl\l'EN'f will be sent 
for one year, postage prepaid, to any subscriber in the 
United States or Canada, on receipt of seven dollars by 
the publishers. 

The safest way to remit is by Postal Order, Draft, or 
Express. Money carefully placed inside of envelopes, 
securely sealed, and correctly addressed, seldom goes 
astray, but i s  at the sender' s  risk. Address all letters 
and make all orders, drafts, etc. , payable to 

�UNN & CO . •  

26 1 B ro a d w a y ,  N ew Y o r k .  
To .Fol·ci gu SUbSC1·ibcl 's.-Under t he  faci lities of 

the Post.al Union , the SCI I<:NTIFIC AMERTC..AN is now sent 
by post direct from New York. with regularity. to sub
scribers in Great Britain, Indfa, Australia, and aJi other 
Britistl colonies : to France, Austria, Belgium, Germany. 
Russia, and all other European States ; Japau, Brazt l ,  
Mexico, and a l l  States of Central and South America. 
Terms, when seat to foreign countries, Canada excepted, 
$(, gold, for SCI ENTIFIC AMEHIVAN, one year ; $9, gold, 
for both SCIENTIFIC AMCRICAN and SUPPLEMENT for 
one year. This Includes postage. which we pay. Remit 
by posta I order or draft t.o order of 

MUNN & CO., 261  Broadway. New York. 

PRINTING INKS. nre, o ld ,  or young. Every thin!! easy 
by primed instructions. Send two 
stamps for Catalogue of Presses, 
Type, Cards,l etc., to the factory. 

K.elscy '-'C Co., ll'lerideu, Conn. 
T E L E P H 0 N E Latest B<st Patented I THE " f:cienriflc Amcricau " 1S prinLecl with CH.AS. 

Works on ' Gu!v. Steei E:'1EU JOHNSON & CO.'S DlK. Tenth and Lom-
Wire. lllus. Clr's free. Holcomb &; Co., Cleveland, O. bard Sts. PhiJa., and 47 Rose St. ,  oPI>. Dnane St., N. y, 
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