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MANUFACTURE OF HEAVY GUNS FOR U. S. NAVY. 
(Continued from Scientific American, Feb1'Ua1';l/ 28, 1891.) 

Before entering upon a description of the assembling and fin ishing, let us 
consider the method followed to discover the physical characteristics of the steel. 
Those to which particular attention il:l given are tensile strength, elastic limit, 
elongation, and contraction of area. 

From each forging several pieces are cut transversely to the axis of the bore of 
the finished gun, and of sufficient dimensions to be machined to cylindrical speci. 
mens 2 inches long between m easuring points and � inch d iameter. These are 
called test pieces, or test specimens, and have screwed heads at each end to fit 
the holders of the testing machine. They are stretched and broken,  and their 
physical condition carefully observed and recorded. 

The present requiremeuts of the United States navy approximate t hose of the 
table on page 166. (Continued on paye 1U6.) 

MANUFACTURE OF HEAVY ORDNANCE AT THE WASHINGTON NAVY YARD. 
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�citntific �tutriclu. 
INDOOR EXERCISE. 

What are the best forUlIS of indoor physical exercise? 
A careful observer in the gYUlnasia of the athletic clubs 
and in the private institutions will scarcely help reach
ing the conclusioll that many young Ulen get Ulore harUl 
than benefit, either because of an injudicious selection 
of their mode of work or by reason of carrying it be· 
yond a reasonable IiUlit. Lifting heavy bell., is al lllost 
a Ulania. with a large glass of aUlateu rs, though one 
Ill ight search the town in vain to discover a single case 
of a professional acrobat using a bell of Ulore than one 
or two pounds weight. Another large class add to 
bell lifting various other labors of an exhausting na
ture ; heavy work, as it is called, designed to abnor
Ulally develop the arUl and chest m uscles without the 
adj unct of running and j umping and bar work, which 
adds so greatly the wanted elasticity. The effect of 
this heavy work on the vital organs, especially in the 
case of those not used or bred to violent exercise, is 
noticeably inj urious. Some lose their color and become 
sallow of visage, some grow pale and take on a tired, 
overworked expression, while not a few get sprains 

is efficacious, for since even the six-inch rifle at short 
range can pierce the heaviest arUlor that can be floated, 
there is a l ikelihood that shells will  break through and 
explode, unshipping the guns and deUloralizing the 
crew, while in the case of u nprotected sides it is likely 
to cut its way clear through the ship and explode harm
lessly in the water. 

Building Edition. 
THE ARCHITECTS AND Bl'ILDEHS EDIT\()" OF THE SCIENTIFIC A>IER- which force thenl to l ie  off for longer or shorter 

Notwithstandi ng the many years the steam boiler 
has been under observation, there are conditions of 
steaUl Ulaking which play st.range tricks, as indicated 
by the steaUl gauge, the pressure, without any discov
erable cause , at tiules increasing 40 or 50 degrees in as 
lIlany seconds, and not i n frequently leading to disaster. 
In a big electrical lighting station in Philadelphia there 
has recently occurred a series of mishaps to the boi l erR 
extending over a period of twelve or fourteen months, 
the strongest bolts being inadequate to keep the bends 
and headers intact. Experts have exaUlined and 
studied, but without being able to agree u pon the cause, 
and though a coroner's j u ry, Ulade up of boiler mak
ers and engineers, called to inquire int.o the cause of an 
explosion which killed one man and frightfully scalded 
two others, brought in a verdict against the electrical 
cOUlpany, it was unable to explain wherein there had 
been want of precaution or point out the safeguards 
req uired to prevent a sim ilar occurrence. 
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H. BO'l'ANY.-Lomarias.-A beautiful foliage plant of wide Ileo
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were enfeebled. A man who has had thirty years' ex- task as impossible or im practicable, or even as exceeq
perience observing lads and men training declares run- ing the powers of American m echanics, hesitating to 
ning in the open air to be the best of all exercises, mak- accept it only because the proUlise of re ward for suc
ing it a rule to recommend" all around" work, such as cessful accoUlplishUlent is not, to their thinking, com
boxing, hand ball, jumping, and single and parallel mensurable with the chan(le of fai lure. 
bar exercise ; these, to his mind, being adapted to Ulost • • • 
naturally develop the body as a whole, and n ormally Changes at the Patent Office. 

develop the exterior muscles, while at the same time Robert J. Fishel' has resigned the position of Assistant 
benefiting the vital organs. Commissioner of Patents to accept an appointment 

• ••• • tendered to him as general counsel of the Eastern Rail-
Miscellaneous Notes. road Association. He was born in York,  Pa. , is forty-

Railroad men, especially, wil l  regret that the schiseo- three years of age, of Quaker descent. Mr. Fisher is a 
phone, an electrical instrument inven ted by a FrenCh- I graduate of Pennsylvania Col lege and the Albany Law 
Ulan for detecting flaws in Uletal castings and forgings, School. He entered the Patent Office in December, 
is not realizing the promises made for it. For in the' 1875, as a third assistant exaUliner, and gradually rose 
newer railroad science, though study and ingenuity through all the grades of the examining corps, includ
have found Uleans of greatly lessening danger through ing the Appeal Board of Examiners-in-Chief. 
broken axles and wheels, through collision and the like, Mr. Fisher en tered upon the duties of Assistant Com
no amou n t  of inspection has sufficed to detect flaws in Ulissioner of Patents April 5, 1889, an d h as displayed 
rails and to preven t  rail spli tting. HaUlUlering was Ularked executive ability in the performance of his 
the only known test, a fairly accurate one, it would difficult duties, and by his dignified, courteous, im
seem, when the defect was of an exaggerated descrip- partial service in his j udicial work has secured the con
tion, the h uman ear being sensitive enough to note a fidence and high regard of the entire patent bar. III 
certai n dullness in the sound which the hammer gave, considering and determining the numerous questions 
but it long since became evident that flaws could exist involved in and constantly arising under the law relat
and the blow of t.he ham mer give n o  recognizable sig- ing to patents he was peculiarly well adapted. His me
nal. The sch iseopholle could unerringly do this, had, chanical turn of mind enabled him to see clearly and 
indeed, accom plished i t  repeatedly. That is what the readily the relation of parts in the most complicated 
firlSt reports of the instruUlent declared, indicati ng the and iutricate Ulachinery. 
defective point, and being corroborated when the rail Mr. Nathaniel L. Frothingham, of Massachusetts, the 
was broken and exaUlined. This seeUlS now to have successor of Mr. Fisher, was born in 1856. He entered 
been an exaggeration. Harvard at fifteen, grad uating in the class of 1875. He 
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attended lectures i n  ROUlan law and political economy 
at the University of Leipsic. GerUlany, until the fal l  of 
1877, when he returned to this country to enter the 
Harvard Law School, finishing his course there in 
three years. He was adUlitted to the bar of Suffolk 
Cou nty, Mass., and was actively engaged in the prac
tice of law until June 15, 18tl9, when he accepted the 
appointment of law clerk of the Patent Office. Mr. 
FrothinghaUl is a grandson of the eminent clergYUlan, 
N. L. FrothinghaUl, and a nephew of Rev. O. B. Froth
ingham. The President sent the nomination of Mr. 
Frothingham to the Senate on the 28th of February, 
and he was confirmed the same day. 
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Up to the recent launching of the British battle ship fire at the works of Messrs. J. T urner & Co., chemical 
Royal Sovereign, the Italians had possessed the largest I Ulanufacturers and tar dist i llers. A still charged with 
war shi ps, the ltalia and her mates, each bf'ing credited anthracene oil, 10 tons in quantity, exploded with ter
with a displacement of 13,900 gross tons. The latest ad- rific force, owing to the choking uf the worm, and shot 
dition to the British line ha� a displaceUlent esti mated a volume of flame skyward that i l l uminated the dis
at 14,150 tons, thus sligh tly outweighing the rival craft .. t rict over a wide area, and was visible 10 miles off. 
A radical difference exists. however, in the theory of The burning oil scattered itself  over the yard and to 
construction. the British ship having a protective bel t the pitch house adjoining, where hundreds of tons of 
of armor, with steel face and iron back on t.he COIll- pitch were stored. The pitch ignited, and the confla
pound system, the same with a maxiIllulll thickness of gratioll assumed alarming proportions, Luckily, all 
18 inches, while the big craft of the Italian fleet have the day Ulen had just left the works, but three who 
not any outside protection. At the first blust., it would had been left were burned. The Sandycroft Fire Bri
appear that, in point of endurance, the odds would be gade was promptly on the spot, and, by using ammonia 
largely with the British ship, but first-class naval au water from a 50,000 gallon tank, they subdued the fire 
thorities are not by any Uleans agreed that side arUlor in an hour and a half.-Journal of Gas Lighting. 
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POISON OF SN AXES. 
BY NICOLAS PIKE. 

Death COllles i nevitably to all, and in a thousand 
varied forllls, but outside of hydrophobia, death by 
the bite of  a rattlesnake or other poisonous serpent 
is su rely one of the lllost horri ble. No wonder a 
venomous snake inspires s uch dread, as it is rarely the 
wounds are cured unless tended at once, before the 
venom has iime to spread. Scarcely a week passes 
without accou n ts of snake bites that often end fatally. 
I feel so m uch interest in the su bject that I have for 
years carefully noted whatever I could find relative to 
it, and as SOllle of the remedies I h ave procured have 
been successful, on the best authority, I give them to 
the public in hopes they may help some sufferer who 
is in  the neighborhood of such venomous reptiles. 
Fortunately, North, we have only the rattlesnake and 
copperhead, and they, in  llly opinion, are two too 
many, and I trust SOllle of the silllple rellledies may 
help where the victim is  far frolllllledical aid. 

Rattlesnake bites, i f  not fatal, are al ways serious, es
pecially in hot weather. It i s  said that amlllonia is 
not the antidote it  has long been represented . All the 
same, it is a good thing to have handy SOllle strong 
spirits of ammonia, to be used internally and exter
nally when no other remedy is available, not forget
ting to tie a ligature very tightly (or it is useless), 
above and below the wound, to stop the spread of 
the poison in the veins. The following recipe I re
ceived in a letter frolll Mr. J. D. Legg, of Long Eddy, 
N. Y. , and I think it invaluable, as it is within the 
reach of most people in the country. 

This gentleman wrote me : " This remedy was ob
tained by one of the first settlers in this section, from a 
half-breed Delaware I ndian, nearly 100 years ago, and 
has been successfully used by those knowing it ever 
since. In no case has there been a fai l  ure in man or 
beast. I have known of it for 30 years, and am per
sonal ly acquainted with six individuals bitten by rat· 
tlesnakes an d cured by this remedy. Apply imme
diately to the wound a poul t ice of indigo (or common 
wash ing bl ue) and salt, in  equal parts, mixed with cold 
water, and renew every two or three hours. Eat freely 
and also d rink a tea of the leaves of the common blue 
violet (Viola saggittata), which may 'be distinguished 
from other species by chewing th e lea.ves for a llloment, 
the taste beiug like sli ppery elm * bark. The violet 
leaves should also be placed round the member bitten, 
between the wounel and the heart, far enough from the 
bite to be just beyond the s welling, making a com
pact ri ng, covering the flesh completel y in its course. 
As the leaves become dry from the fever engendered by 
the poison, they should be dampened with cold water, 
and be replaced by new ones from two to three tillles a 
day, taking care to keep them j ust beyond yet close to 

the swelling. Their effect seems to be both inwardly 
and outwardly to thoroughly counteract the poison. 
This  is all that is essential to the cure. " 

Two years ago I was informed for the fi rst time of a 
sure cure for the bite of a copperhead, so much more 
to be dreaded than the rattlesnake, as it gives no warn
ing to the intruder, but strikes unawares. This remedy 
is so simple it would seem almost absurd, did we not 
know that our Indian s  and the nat ives of most other 
countries find their su rest rel ief from th� various il ls 
they are subject to i n  sim ples provided by nature close 
to their doors. I confess, from the ill success attend
ing much of the treatment for snake bites in hos
pitals, and by the doctors generally, I am inclined to 
have more faith in  the simple  remedies. I was told of 
a young lady who was seeking for w ild flowers in the 
woods at South Salem, Westchester County, N. Y. , 
and was bitten on the foot by a copperhead , or chu nl� 
head snal�e, as it is called in that neighborhood. The 
sn ake was killed, and one of the party, a M r. Judson, 
sliced an onion and applied it to the wound, and it was 
cured. 

On hearing the story, I resolved to get further in
formation from headquarters, as it  certainly ought to 
be made knowll if  a rewedy so accessible to every one 
is thus efficacious. I wrote to Mr. O. Judson, who is  
a farmer in that vicinity, to ask if the cure I had heard 
of was really effected by an onion, and he answered as 
follo ws: 

" In regard to the snake business onion, if applied 
immediat ely it will d raw out the poison, and it is about 
as easily cured as a bee sting, and should be treated 
about the same, only with more promptness. Cut the 
onion i n  two, CJ'osswise (not length wise), hold a part of 
the onion on the wound for five minutes, when it  will 
tum green, remove it  and apply the other half and let 
it remain on about the same time. It wil l  take two 
or three onions to effect a cure. If the person has 
been bitten say half or three-quarters of an hOllr, you 
m ust apply nitrate of silver to the wound and take 
plen ty of whisky in wardly. " 

Mr. Judson vouches so assuredly of the certainty of 

the onion cure from his  own experience that when

ever he sees a party going into the woods where these 
snakes abound, he asks if they have any onions 
with them. Surely it is worth while for collectors 

* Ulmus Julva, the rcd or slippery elm. 

Jtitnfific �tutrt,au. 
I of deadly reptiles to take a few of these common roots 

along, as I do not see why they shoul d  not also cure 
the bites of other repti les and poisonous insects. 

At Pernam buco and all through Paraguay an equally 
simple application is used, they tell me, with certain 
success. A solution is prepared of two or three grain s  
of permanganate o f  potash, and a subcutaneous in. 
jection made above and below the bite. 'l'h.is remedy 
was given llle by a gentleman who has traveled llluch 
in South Alllerica collecting insects, and he said they 
never went out into the field without it, and it ren
dered h i m  quite fearless of accidents. 

In the Cape of Good Hope, South Africa, where there 
are so Illany deadly serpents, man y people are bitten 
every year, often fatally. Cobra capellos and pUff 
adders are two of the commonest �nakes all over the 
colony. A clegyman, who resided where the h ideous 
puff adders swarm, had been very successful  among 
his people i n  his treatlllent of their bites, and for the 

benefit of the whole colony he published his recipe. 
He writes: 

., The followin g is the best mode of nsing this in
valuable an tidote: Mix a teaspoonful of ipecacuanha 
powder with a l ittle cold water, then scarify the part 
bitten, making two or th ree cuts th rough the skin, and 
apply the same as a poultice. This should be fol

lowed by about thi rty grains in a wineglassful of 
cold water as an emetic, and if necessary, both may 
be repeated in half an hour. This is seldom required 
to com plete the cure, as the pain generally ceases in 
less than that time, and appetite and health speedily 
follow. " 

It would be too long here to give cases of some re
markable cures he made, and it has been successfully 
tried in India. To speak of the snakes and their bi tes 
in the East I n dies would require a volullle. Ho I leave 
t hem out. Most of the African tribes, as well as 0111' 
North American Indians, use nicotine for serpen t  
wounds. 

In some of the fine agricultural d istricts of South 
Africa, the wheat fields aoound wi th puff adders. For
merly, when engaging the reapers-lllostly Hottentots 
-they would rarely consent to begin work without a 
"snake doctor" to accompany them to the fields. All 
Hottentots are great s mokers, but the" doctor" de-

ARROW-LEAVED OR SNAKE VIOLET. 
Viola sagittata L. 

lights in short black pipes, never cleaned, and so im
pregnated with nicotine no white man could use them. 
He generally allluses himself hunting the reptiles for a 
while, then smokes and t.akes a nap till wanted. 

Should a reaper be bitten, the old fellow rouses up at 
once, as he knows quick work is everything in a snake 
bite, and his reputation is. at stake, too. He applies a 
ligature above and below the wound, if possible, tight
ening to strangulation of the parts, a drop of n icoti ne 
is extracted from his pipe, and after well scarifyin� the 
wound, it is rubbed in. Anotber drop is diluted and 

put in the patient's mouth, followed by continuous 
d raughts of fiery" brandwein " or Cape brandy, when 
he is carried home, and according to the constitution 
of the man is the length of time he takes to re
cover. 

Even after a cure is effected serious results lllanifest 

themselves from puff adder bites, when the victim has 
to all appearance completely recovered. 

A gentleman I know was bitten in the left arm, but 
seemed to be all right soou after. Yet, in  a year, he 
quite lost the use of his left eye. A Tambookie girl, 
who was bitten on the leg, suffered badly, but was ap
parently cured. For years after, on the recurrence of 
the hot season, when she was bitten, her legJ;welled up 
to the hip and she was in dreadful agony for over a 
week. I could cite lllany other cases were it neCHS
sal'y. 

I have received from my friend, Dr. J. H. Garn ier, 
the learned natu ral ist, of Ontario, Canada, some most 
interesting notes on snake poisoning. '1'his gentleman 
received a number of the deadliest snakes of India, 
and, by accident, the vessel containing them was 
broken and all the liquor spilled. He placed them i n  
fresh alcohol t o  soften them, a s  they were all dried up. 
After soaking them for some ti me, he spent hours ex
amining their !lea.ds and fangs. Early one morning he 
had received a slight abrasion on the third finger close 
to the nail and some trivial scratches, so slight he had 
scarcely noticad them. 'Vh en they were first immers
ed in the alcohol they smarted, but that passed off, 
and,  When he had fin ished his scrutiny of the heads, he 
went to visit a patient in the country. 

On returning, about 6 p. Ill., he felt a strange numb
ness in the fingers and right arm, followed by d izzi
ness, and felt squeamish at. the stomach. Being, as 
far as he knew, in perfect health, he was puzzled, and 
soon became sick and faint. On questioning h imself  
seriollsl y as to the cause, he bethought himself of his 
morning's work, and felt sure he was under the i nflu
ence of poison. Feeling himself getting sleepy and 
stupid, and not wi6hing to frighten his family, he went 
into his surgery and mixed a drachm of iodide of potash 
in two ounces of ci nnamon water, which he drank, 
and repeated the dose in ten minutes. He then swal
lowed several glasses of brandy and began to feel relief. 
When he thought the iodide was well absorbed into the 
system, he took an ounce of sweet spirits of niter in 
cinnamon water. He fol lowed this up  by whisky, and 
went to bed, perspiration set in,  and th ough the arm 
contin ued num b, the pain decreased. The n ext morn
ing he was better, but the n umbness remained for seve
ral days. 

This accident set the doctor's busy mind thinking, 
and he experimented on some dogs with fresh poison 
from the fangs to try if the iodide of potash wou ld  
neutralize the venom of  a rattlesnake. H e  was very 
successful ,  and then he wrote out a forllluia for the 
treatlllent of snake bites, and gave it to a frien d  of his, 
also a doctor. 

Very soon after, two very serious cases of men struck 
by rattlesnakes were brought to him, and a val uable 
dog was also bitten. He not only cured them from 
the doctor's remedy, but prevented the after conse
quences, often so troublesome under ordinary treat
ment, and a note of each case was carefully written 
out for Dr. Garn ier. 

In ali the cases some time had elapsed after the bi te. 
as the victims had to go from a distance to the  doctor', 
residence. At once a drachm and a half of iodid" of 
potash was gi ven, and in  ten minu tes h alf  an oUllce of 
sweet spirits of niter, followed by 3 ounces of brandy. 
This was repeated at intervals  of twenty m i n u tes fOI' 
about an hou r  and a half, when the patients were 
greatly relieved. This treatment was followed by a 
preparation, v iz. : 

IodIde of potash....... .. . . . . . . . . . . . . .. ....... .... 4 drachmB. 

Fluid extract of sar.aparilla . . . . . . • . • • . . . . . . . . • • • • . .  2 ounces. 

Watcr enough to make an 8 ounce mixture. 
To be taken one teaspoonful in water three or four 
times a day, and all the patients recovered quickly. 
The same remedy was applied by Dr. Garnier to a man 
badly stung in the face and head by wasps from a dis
turbed nest. 

The above remedy is so simple and easy of applica
t ion, and so well tested, Dr. Garnier i ntends sending it 
i n  pamphlet form to be used in  countries where poi
sonous snakes abound, and courteously gave me the 
benefit of his notes. I trust some doctor who reads 
these lines will be induced to try the above, as I feel 
sure it will save many a life that would be lost by in
efficient treatment, or ignorance, and I am glad to give 
it publicity in  a journal that will spread it far and wide 
for the benefit of humanity at large. 

. .. , .. 

PROFESSOR ELIHU THOMSON delivered a very inter

esting address upon " The Thunderstorm from the 

Standpoint of Modern Science" before a large audience 
at Town Hall, S wampscott, Mass., recently. The lec

ture was illustrated by experiments that were made 

successful in spite of the dampness of the evening, by 

the ingenuity of the lecturer. He produced most of 

the effects of thunder, lightning, brush discharges and 

the aurora borealis, and spoke at sOllle length on the 

researches recently lIlade by Professor Crookes, of 

England, on the effects of discharges in  vacuo. Ac
cording to the Electrical World, the lecture was enjoyed 
very much by the audience, the more S,) as it was the 

first appearance of Professor Thomson before his 

towllspeople. 
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A WINDOW CLEANING BRUSH. 

A brush with  w h ich the  upper as well  as the lower 
sashes of windows may be readily cleaned, and with 
which the outer faces of the panes may be as easily 
cleaned as the inner faces, is shown in  the accompany
ing i l lustration. and has been patented by Mrs. Mary 
L. W. Martinot. 'l'he handle of tlIe br ush is made in  

MARTINOT'S WINDOW CLEANING BRUSH. 

two or more sections,  one section screwing into an
other to lengthen the handle. The end of  the handle 
thus formed is screwed into a threaded aperture in 
one end of  a horizon tal p late, and i nto the other end 
of the plate i s  screwed a pole, also constructed of a 
series of sections screwed together. The sections of 
the pole and brush handle are preferably made tubu
lar, so that the parts may be as light as possible. 

For further i n formation relative to this invention, 
address Mrs. Mary \Vhite, No. 1541 Broad way, New 
York C ity. 

BOILER FLUE FLANGING MACHINE. 

We i l lustrate a powerfu l boiler flue flanging machine 
constructed by Messrs. George Booth & Co. , of the 
Central Iron 'Yorks, Hal i fax, for the works o f  Messrs. 
Denny & Co. , engineers and boi ler  makerR, Dumbar
ton.  The machine  says Engineering is capable of deal

J cientific �mt tican. 
Dou' t o  Print Photogral.h.. in Ink. 

At a recent meeting of the London and Provincial 
Photographic Association, a demonstration was given 
by Mr. L. Warnerke on " Collograpby." 'rhe lecturer 
expressed his opinion that a wide future is o pen for 
photo-mechanical printing. There was a general belief 
that special appliances were uecessary, and that gene
rally all processes of this k ind were troublesome to 
work. The demand for cheapness and quickness of 
production had proved detrimental to good work. 
The process he intended to demonstrate was simple, 
requiring no special apparatus of any kind, enabling 
amateurs to produce quickly an unlimited n umber of 
copies on ordinary paper, with printer's ink, from pho
tographic negati ves. For the purposes of demonstra
tion the lecturer had brought with him several sheets 
of ex posed films in various stages. He proceeded to 
describe the process. A sheet of vegetable parchment, 
having a film of gelatine on its surface, is  immersed 
for three min utes in a bath of bichromate of potash 
neutralized with ammonia. The sheet is then squee
geed to a glass plate that has previously been cleaned 
and polished with French chalk. The plate is  now left 
to dry spontaneously. The drying should be com
pleted in  about ten hours, when the film will peel off 
its support. The maximum of sensitiveness would be 
reached in from two to three days after sensitizing. 
The object of drying the sheets on gl ass is to produce 
a flat surface, thus giving perfectly even contact with 
the negative. The sensitized film is exposed in an 
ordinary printing frame. \Vhen sufficiently exposed, 
the image w ill be quite visi ble. An exposure of the 

A FOOT BATH DEVICE. 

The illustration represents an exceedingly s imple 
form of foot bath receptacle, designed in  use to facili 
tate the removal of callous skin aud promote the action 
of the bath upon the entire foot and ankle. It is a 
patented in vention of Mrs. Mary L. W. Marti not, of 
New Y ork City. A receptacle is em ployed for each 
foot. made somewhat larger than the ordin ary boot or 

MARTINOT'S FOOT BATH. 

hack of the film for two or three minutes to diffused shoe, and preferably of rubber, but with the entire 
light will cement it  to the parchment support. The inner surface roughened, as shown in Fig. 1 ,  or in any 
exposed tissue is now placed in water and allowed to approved manner. The leg section may be provided 
remain about two hours until quite colorless ; it is then with a strap, draw string or equivalent device, to 
drained and blotted, and the following solution poured hold the uath receptacle in position, and enable the 
over i t  : bather to walk about while using it .  The receptacle 

Glycerine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  70 parts. being supplied with water p repared as desired for the 
Ammonia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 "  I bath the natural movemen t of the foot therein is  de-
Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . .  30 .. sign�d to came a most effective and beneficial frictional 

After soaking for an h our, the tissue is stretched contact. with the minimum of exertion . 
u pon a frame over a block of ,vood, and rolled up with For further information rel ati ve to this invention, 
printer's ink. For this  purpose, the lectu rer recoUl- address Mrs. Mary \Vhite, No. 1541 Broad way, New 
mended using first a stiff ink, and afterward a thinner York City. 
kind. Authorities differed with regard to the materi- ------•• +' ... H'�._-----

als for thinning the ink. The lecturer said he p re- The Use of A l u m i n u m  in 11'011 Fou ndries. 

feried lard for this purpose. Sufficient roll ing having I M r. David Spence, in A merican Jfachinist, says : 
been given to the surface of swel led gelatine, a sheet of  D uring the past w inter I have used aluminum in 
paper is  placed on it,  and an i lllpression can be taken foundry practice, and find that i t  is  a splendid thing to 

make iron fluid and clean. 
It seems to take all the im
puri t i el:< out of the iron 
when it is charged in  the 
cupola with the pig iron. 
Ten pounds of Cowles' 
ferro-aluminum to 2,000 
pounds of pig iron wi l l  
produce good, Round cast
ings, free from blo w holes. 

It is as good in the use 
of  crucible steel as in  iron 
(its effects). It produces a 
sharp and solid casting, 
makes a uniform grain. It 
takes away the tendency 
to chill  in cast iron. 

In steel it red uces the 
shrinkage, and increases 
the welding properties in 
both wrought iron and 
steel. 

I recoIllmend it to per
sons making tool castin gs. 
such as face plates, and in 
fact al l k inds of work that 
has to be planed, mi lled, 
or turned. 

There i s  one thing that I 
l ike  in its use, and that is, 
it does not weaken the iron 
or take the strength from 
it, but rather adds to it. 
\V e are having good suc
cess w ith i t  in sewing ma
chine castings. I believe 
in  progress in foundry 
practice, and am al ways 
willing to give such things 
a trial, i f  I find that they 
are a benefit. 

ing with flues of from 1 ft.  
10 in.  to 4 ft. 6 in.  in d iame
ter and from 1 ft. 6 in. to 
4 ft. 6 in. long, and up to 
% in. thick. The flue to 
be flanged is placed on the 
large horizon tal chuck, 
where i t  is held by four 
gripping jaws whi le  its u p
per edge is being flanged. 
During the process the top 
of the flue is supported by 
t wo anti-friction rollers, 
w h ich can be adj usted for 
any size of flue by the hall
die shown to the right of 
the machine. The actual 
flangi ng is done by another 
roiler kept u p  to its work 
by the sector and worm 
gear shown, which is driven 
by power, thus perwitti l lg 
of rapid manipulation of  
the machine. The chuck 
is rotated by powerfu l 
gearing driven by belting 
in the usual way. The 
largest flues can be flanged 
to a depth of 4Yz in.  at one 
heat, the t i m e  required to 
complete such a flange 
being about one minute.  
The handles principally 
used in working the ma
chine are grouped together 
at one end within easy 
reach of the attendant. 
The machine has been spe
cially designed for making 
flues built up in short 
lengths, connected togeth
er  by Adamson flanged 
joi nts, the elasticity of  

PLATE FLANGING MACHINE FOR MARINE BOILER WORK. I want other found rymen 
to know it. I believe we 

which allows free ex pansion of the flue longitUd inally. 
and at the same t ime adds considerably to its strength. 

• .  e . •  
IT is claimed that the fastest t ime ever made on an 

American rail way was on the Pittsburg, Fort Wayne, 
and Chicago road . The official report showed that a 
train ran 53 miles i n  45 minutes, 11 miles of which were 
covered in 7 minutes, or at an average speed of 94 
mi les an hour. This record is said to be authenti
cated by the train sheets. 

in an ordinary letter copying press. Mr. L. Warnerke, 
at the conclusion of the demonstration, pulled several 
proofs from a sheet of prepared tissue, and passed them 
round. In answer to several questions Mr. Warnerke 
said he was unable to state the limit of the number of 
impressions that could be taken from one sheet ; he 
had taken as many as 300 himself. Any paper might 
be used. It was necessary in printing to lay strips of 
paper round the i nked image to protect the sides of 
the sheet of paper recdving the impression. 

are making rapid p rogress in  American foundry prac
tice, and the foundry man that is satisfied to run his 
foundry in the same old-fash ioned way his  grand
father did, he is going to get left. And the younger 
and more progressh'e men will come to  the front. 

. � . I  . 
AN olive oi l  factory is soon to bl' built in Sonoma 

County, California. by a company which now has sixty 
acres of six-year-old olive trees aud is planting 700 
acres more. The plant will cost $250,000. 
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AN IM PROVED SAFETY VALVE. 

The i l l u stration represents a safety val ve adapted for 
use on locom o t i ves a n d  steam engines generally, the 
device bei nl! of such construction that it cannot readily 
be tam pered with without such interference being 
noticed by the en gineer or other person in charge. It 
is a patented i n vention of M r. E. B. Kunkle, of Fort 
Wayne, Ind .  On the to p of the val ve body is  screwed 
a semi -spher i cal cap having an outlet to be connected 
with II. p i pe for carrying off the steam, the top portion 
of the valve bei n g  part l y  seen tbrough this opening. 
The val ve i s  s u bstan t i a l l y  c u p-shaped, with a double 
flall ge arou l ld  i ts top edge, and i s  vertically gu ided by 
a series of ribs on the inside of  the valve body, the 
val ve seat being opposite the opening. 'Vithin the 
valve is  a central bottom depression engaged by a 

KUNKLE'S SAFETY VALVE. 

point on the under 
side of a disk on 
which rests a coil 
spring, the u pper 
end of the spring 
supporting a disk 
havi ng in its top 
face a depression 
engaged by the 
pointed lower end 
of a regulating 
8 c r e w. To pre
ven t s t e a  III or 
water from pass
ing to the spring, 
a disk with a hub 
screws on the re
gulating s c r e w, 
the disk having a 
downwardly ex
tending annular 
flange which en
gages the outer 
edge of t!:le flange 
at the top of the 
valve, while the 
hllb screws into 
t h e  semicircular 

top, the hub bei n g  also enlarged at its upper end to 
receive a locking nut screwing on the upper end of the 
regu lating screw. 

When this locking nut is removed, the regul ating 
scre w may be turned, by means of a special form of 
key provided t herefor, to regulate the tension of the 
spring, and th u s  determine the pressure at which steam 
shall be permi tted to escape. Surrounding the valve 
seat, in  the val ve bod y, there is also a regulating collar, 
adapted to be screwed up or down to regulat.e the es
cape of  steam passing through the valve seat, the 
col lar  serving to regulate the lifting force of the steam 
on t.he extended area of the valve. To open the valve 
at any ti me, a vertical ly  sliding pin in a recess of the 
val ve bod y is arranged to engage the under side of the 
flange at the top of th e valve, the lower end of the pin 
bei ng engaged b y  a projection on a lever at one side, 
as shown in the i l lustration. By placing the compres
sion spring between centers, as provided for by this in
vention. a l l  friction is obviated. and the tension at 
which the valve is  set is not likely to be changed ex
cept by one having authori ty to take such responsi
bi l i ty. 

• t . ,  • 

A PROPELLING MECHANISM FOR VEHICLES. 

A dri v i n g  device for vehicles, especially designed to 
remove the we i gh t  and strain from the axles, by placing 
the weigh t of the body and its accessories in continual 
suspension on the circum ference of the advancing half  
of the drivers, is shown i n  the accompanying illustra
tion . This  i m proved vehicle, which is styled by its 
inventor the " Pr incess of the Highway, " has been 
patented by lVIr. l\:L A. Libbey, of Sou th Berwick, 
Me. The i mprovement provides a power mechanism 

1 

LIBBEY'S DRIVING DEVICE FOR VEHICLES. 

�citutifi c !tntticau. 
adjustable for varying lengths and widths, and de
si gned for application to ordinary light road vehicles 
without marring the paint or varnish. Fig. 1 is a view 
in perspective, and Fig. 2 is a bottom plan view of an 
ordinary four-wheeled vehicle having this propelling 
mechanism, the body being supported by suitable 
springs resting on the axles in the usual way, and the 
front and rear axles being connflcted by a l ight frame, 
which projects beyond the forward axle to support a 
steering apparatus. The frame is pivotally attached 
to the forward axle. and spreading rear members of 
the frame extend below the rear axle, to which such 
members are attached by cli ps. Depending from each 
of the members, a l ittle in front of the rear axle, i s  a 
c l ip, these cl i ps supporting a hol low transverse shaft, 
from each end of which projects a rod . the outer ends 
of the rods having clam ps which su pport u p wardly 
extending spindles which terminate i n  boxes or frames. 
Each of these frames is adapted to support in effecti ve 
operative position a pair of friction rollers, pressed 
firmly together by a spring, as shown in Fig. 3, there 
being interposed between the rollers the horizon tal 
portion of a thin metal annular flange, attached to the 
spokes of  each rear wheel, so that the rollers will press 
on opposite sides of the flanges. One of these friction 
rollers on each side is on the outer end of a transverse 
shaft, and on the inner ends of the shafts are friction 
disks, as shown in  Fig. 4, to wh ich power i s  trans
llIitted through two spi ral shafts extending forwardly 
under the box, a motor of any approved form being 
used . The shafts are  composed of two or more strands 
of wire wound spiral ly, and s tiffened by collars, to  
form a sbaft which will  be light and strong, and flexi
ble enough to yield to the motion of the vehicle. In 
the forward part of the body is a case through which 
a steerin g  shaft extends downward, a gear wheel on the 
lower end of the shaft operating a horizontal shaft of 
spiral wire, passing under the front axle to another 
gear at the forward end of the frame, and which 
moves a belt connected at each end to the front axle, 
whereby the latter may he readily turned to the right 
or left. The mechanism may be inclosed or open as 
de8i red. 

. I .  • 
AN IMPROVED WRENCH. 

The wrench shown 
Mr. John Ryan, is 
composed of but 
three parts, and 
is designed to be 
very strong and 
d urable, while be
ing q u i  c k and 
e a s y of adj ust
ment. The shank 
has t h e  u s u a  I 
fixed jaw at its  
outer end,  and its  
inner edge, for a 
p 0 r t i o n  of i ts  
l e n  g t h,  is eon
clltved and provid-
ed with S C I'  e w 
threads. The ad
j ustable jaw, held 
to slide  on t h e  
shank by integral 
straps, is bored 
l o n g i t u dina l ly. 
the end of the 
bore on the face 
of the jaw being 
countersunk. The 
operating n u t ,  

in the i l l ustration, patented by 
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RYAN'S WRENCH. 

shown in Fig. 2. is made solid, and has a peripheral 
th read adapted to fit t h e  th reads i n  the concr,ved por
tion of the shank, the edge of the thread being lll i l led . 
The nut also has an integral axial stem adapted to fi t  

t h e  bore o f  the adj ustahle jaw, the inner end 
of the stem being upset in  the cou'ntersunk 
portion of the bore on the inner face of the jaw 
when the parts of the wrench are pu t  together. 

For fu rther information as to this invention 
address the inventor, or Mr. Seymour G. Rmith, 
No. 127 Water Street. New York City.  

• • • • • 
A SAFETY BOLT FOR SPRING LATCHES. 

The illustration repreFents a locking bolt in
dependent of the latch of a door, but capable 
of being operated with the latch , to impart 
additional security to the door. The device 
has been patented by Mr. John Bradley, of 
No. 2416 Pennsylvania Avenue, Phi ladelphia, 
Pa. The latch may be of any approved make, 
and j ust above the latch, at its rear, is pivoted 
a vertical lever bar. A trip rorl contacting 
with the rear end of the spring-actuated lat.ch 
bolt extends th rough a rear aperture in  the 
latch casing, anrl is  pivoted upon the vertical 
lever bar, and the lower end of the latter bar 
is pivoted upon the rear end of a bolt held to 
slide u pon the door and engage a keeper attach-
ed to the door jamb. A spring is located with-

in the lower bolt, so that when the door is closed both 
bolts will automatical ly sl ide into their keepers. and 
when the latch bol t is Illoved back to open the door, 
the tri p rod, through the vertical lever, causes the 
lower bolt also to be withdrawn from its  keeper. 
The trip rod may be held to slide in  suitable guides. 

BRADLEY'S SAFETY BOLT FOR SPRING LATCHES. 

and simply contact with the rear end of the latch 
bolt, or tbe  rod may be pivoted to the latter, in which 
caRe the spring in the lower bolt may be dispensed 
with. 

. 1 .  • 
AN ELECTRIC BELT AND BODY ATTACHMENTS. 

The i l lustration represents a body battery with at
tachments to facili tate the effective sending of a cur
rent of electricity to different parts of the system, as 
may be desired in the treatment of acute and chronic 
diseases of various kinds, the electrodes contacti ng 
with the body without corroding, and without cutting 
or inj uring the flesh. This improvement has been pa
tented by Messrs. John A. Crisp and George F. Webb, 
of Jefferson, Ohio. The battery and attachments are 
shown in  position in Fig. 1,  a portion of the battery 
cells being shown in Fig. 2, while the blanks forming a 
cel l are shown in Fig. 3. and a cross section through 
one of the cel l s  in Fig. 4. The bel t has u p wardly ex
t.ending straps leadi ng to a shou lder su pport and neck 
yoke, and the cases adapted to con tain the battery 
pockflts are buttoned to the belt. The cases are pre
ferably of leather- l ined s i lk,  and the pockets of cloth
covered rubber. Each battery is preferably com posed 
of nine cellR, each cell having a central copper plate 
and an outer zinc plate, with layers of felt to absorb 
acid placed between the copper an d zinc. As shown in 
Fig. 3, the zinc plates are longer than the copper 
plates, over which they are doubled and fastened by 
rivets, the several cells being connected by h inges, the 
copper element of one cel l  being hinged to t h e  z inc 
element of the next cell .  The end cells of each battery 
have contact hooks by which the circuit may be cut 
out at any point on applying the hook to one of the 
h inges. 

A spring-wire adj uster, shown in Fig. 7, has a bend 
to pass over tht' edge of the pocket and rings to enga�e 
the circuit  hooks, w i t h  another bend adapted to clasp 
one of the hinges, w i res leading to different parts of 
the hody being conveniently connected with the bat
tery through th e  r i n gF, It spring snap-hook of special 
design , as shown in Fig. 6, heing used to facili tate 
maki n g  such conn ection. The electrod es, shown in 
F ig. 5, are made of p u re coi n Rilver. an d are made con
vex 011 the s ides which are to contact w i t.h the body. 

4 
3 
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CRISP &; WEBB'S ELECTRIC BELT. 

As m a n  y of 
t h e  s e elect
rodes are em
p l oyed a !!  i s  
deemed neces
sary in the case 
to be trea ted, 
and e a c h is 
cO l lnected by 
t h e  ordinary 
covered copper 
w i re w i t  h a 
battery. A d i f
eren t form of 
electrode may 
be Il sed when 
desi red for the 
special treat
ment of any 
part icular por
t ion 0 f t h e  
body. To pre
pare the bat
teries for use, 
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they are first dipped in an acid, preferably cider vine
gar, the belt and attachments being then placed on the 
body, the batteries inserted in the pockets, and the 
connections made between the batteries and the elec
trodes. Mr. Webb, one of the inventors of this appa
ratus, is a med ical electrician who has had an extensive 
practice in the treatment of diseases by electricity, 
and he has received numerous testimonials from 
physicians and prominent people in his section of the 
country as to his success in this specialty. 

• • • • • 

A Patcnt Fucl Saver. 

Few of us know how many benefits are yet in store 
for us, that keep latent until  the keen eye of the in
ventor searches them out. One of our correspondents 
has recently sent us a sampl e of a patent coal-saving 
composition, but for obvious reasons it will be advis· 
able to omit the name of the ingenious inventor. 

A circular accom panies the sample, i n  which we find 
in large letters, " More heat I No black smoke ! 50 
per cent of coal s can be saved ! and suitable for all do
mestic purposes ! "  The circular states that the com
position is perfectl y  free and clean, and can be used in 
a dry state, no mixing with or damping the coal being 
required. All that has to be done is to sprinkle a small 
quantity over the fire after it has been made up, which 
promotes combustion. Sitting room, sick room, office, 
and greenhouse fires can be kept burning from 6 to 15 
hours without attention, when the fires are made up 
aecording to the simple directions given on each tin. 
The circu lar goes on to state that all the heat is thrown 
out into the room from the front of the fi l'e, therefore 
combustion is obtained of the gas and coal tar, that in 
the ordinary way of things is allowed to pass off in 
smoke up the chimney. This is so burned that the fire 
lasts considerably longer, while also throwing out more 
h eat. 

The sample that has been sent to us has been 
anal yzed in our laboratory,  and we find it to contain : 
Common salt, 68 parts ; chalk in powder, 32 parts. 

'l'he composition is sold in tins at ls. each, which are 
stated

' 
to contain sufficient dressings for 150 fires. 

Several newspapers have testified to the importance 
of this coal-saving composition.  'Vhether the news
papers in question purchase and use it m ay be gathered 
perhaps by writing to the various editors ; but we 
should hard ly  th ink that any one would be without 
such a val uable compound, i f, as is stated, a fire can be 
made to burn for over 15  hours,undisturbed in an ordi-

Jeirutifi c .!uttri cau. 
The Diazo Photo-Printing Process. 

The following process, by Dr. Feer, patented in Ger
many, depends upon the fact, which the inventor has 
discovered , that diazosulphonic salts (R - N = N -
SO. Na) with phenolalkali, and chlorides of or free 
aroUlatic amines, react under the influence of solar or 
of the electric light, forming an azo dyeing snbstance. 

For carrying out the process, the inventor impreg
nates paper or texti le  fabric with a di lute molecularic 
mixture of a diazosul phonic salt (for instance, of ani
line, amidoazobenzole, benzidine, and their homo
logues) and phenol alkalies (for exam ple, phenol, resor
cin, and jJ·naphthol) or chloride of or free amines 
(aniline, naphthylamine phenylendiamine, and homo
logue). The paper or fabric is  then dried in  the dark, 
and exposed for about five minutes to the sun, or to 
the electric light. Thereby is formed in the i l lu
minated portions an insoluble azo dye, while the parts 
protected by the opaque portions of the negative re
main in their original colorless and soluble condition. 
The picture is thus developed while printing. It is, 
after exposure, washed with water, or with very dilute 
hydrochloric acid, whereby the unaltered sensitive pre
paration is washed from those parts not affected by 
light through the negative. The picture is thus fixed, 
and only requires drying to finish it. 

The following are some examples of mixtures with 
which the paper or fabric is  treated : 

l . -ToluoJdiazoBulphonate of B oda. . . . . . . . . . . . . . 25 grammeB. 

jJ-Naphthol . .  . . . .  . . . . . . . . . . . . . . . • • • • . . . . . . . .  25 
CauBtie Boda . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . .  8 
Water.  . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . .• . . . .  . . . .  1,000 

2 . -DitolyltetrazoBulphonate of Boda. . . . . . . . . . . .  25 grammc •. 
m-Phcnylendiamine . . . . . . . . . . • • • . . . . • • • • . . .  0 . 8 ,II 
Water . • . • . • • • . . . . . . . . . . . . . . . . . . . . . . • . . • . . . .  1,000 

3 . -DitoJyltetrazosulphonate of 8oda . . . . . . . . • • • •  25 grammcs. 

22 Resorcin . . . . . . . , . . . . . . .  • . . . • . . . . • . . . . . . . . . . . .  

Caustic soda . . . . . . . . . . . .  . . . . . . . 16 
Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . . . . . . . .  1 ,000 

The following examples will illustrate the application 
of ditolyltetrazosnlphonate of soda m ixed with resor
cin and a, jJ-naphthol respectively, and phenylendia-
mine. 

Preparation of the Soltltions. 

l . -Ditolyltetrazosulphonatc of soda . . . . . . . . .  . . .  30 grammes. 

Resorcin. . . . . . . . . . . . . . .  . . . . . . .  . . . . • . . . . . . . . . . . 20 
Caustic soda . . . . . . . .  . . . • • • • • • • • . . .  . . . . . . . . . . . . 15 

All ,  finely powdered, are dissolved by gentle heat in 
one li ter of water. 

2 -DitolyltetrazoBulphonate of soda . . . . . . . . . . . . . .  30 grammcB. 

a-Naphthol . . . .  . . . . . . . . . . . .  . . . . .  . • . . . . . . .  . 25 
Caustic soda . . . . . . • • . . . . • • • •  . . . . . . . . . . . • • • •  . . .  7 

nary office fireplace by merely sprinkling a fe w grains 
of salt over the surface of it. Dissolved in  one liter of water. 

The salting of coal to prevent smoke is a very old in
vention. It was proposed for Manchester many years 
ago, at a time, we believe, when Dr. E. Frankland was 
a resident there, and some very bitter controversies 
took place with regard to his advocacy of the salt, 
smoke annihilator. 

Let us now turn to the chemical side of the question. 
I t  is general ly  admitted on al l sides that hydrochloric 
acid gas is more destructive to vegetation, and even to 
buildings, than sulphurous acid. It is more soluble in 
water (that is in the rai n) than is sulphurous acid, and 
therefore falls in a more l imited area and in a more con
cent.rated state. It kil ls our trees and shrubs, and by 
falling on the greensward renders grass land one vast 
desert, as may be seen in Widnes and St. Helens ; it 
dissolves carbonated building stones, and the mortar 
from between the brickwork. Sulphurous acid in simi
lar places and under similar conditions is not so dan · 
gerous, for bei ng soluble only to a slight extent in 
water, it is spread over a larger area, and thus becomes 
greatly diluted in com parison with hydrochloric acid. 

What is now the effect of dusting common salt over 
the surface of bnrning coal ? The sulphur of the coal 
d uring combustion becomes sul phurous acid, and this 
in the presence of air actin g  on the salt forms sulphate 
of soda and hydrochloric acid, which is to a large ex
tent evol ved and passes away with the prod ucts of 
com bustion. It is true that some of this hydrochloric 
acid might becollle absorbed by the carbonate of lime 
with which the salt is mixed, but experimental trials 
made upon an ordinary house chimney with this coal
saving composi t ion show us that h ydrochloric acid is 
to be found i n  the escaping gases. I n  our experi ments. 
dusting the coal -savi ng composition over the fuel in an 
ordinary office chimney, we have observed as much as 
0 '39 grai n of hydrochloric acid per cubic foot, an 
amount nearly double that prohibited by act of Par
liament in the case of alkali works. 

It is on account of this dissemination of hyd rochloric 
ac id  over such a vast area as that over which coal is 
consumed domestically, that we protest against the 
I ] � e  of chloride of sodium as a smoke anni hilator, 
t h ough we in no wise desire to interfere with what 
seems to be a very lucrative business. Salt and chal k 
at ls. per pound will no doubt make some of our read
ers' mouths water. -Chemical Trade Journal. 

.. . . , "  
THE five-maR ted sail ing vessel La France, which was 

i l l u strated in SUPPLEMEN'1.' No. 780, a{'complished the 
voyage from Card Iff to Rio de Janeiro in 33 d ays. She 
waM laden with G,OOO tons of coal. 

3 . -Ditolyltetrazosulphonate of soda. . . . . .  . • . . . .  . . . 30 grammes. 

Phenylendiaminc. . . . • • • • . . . .  . .  . .  . . .  . . .  . . .  ' 0 "  20 
Dissolved in one liter of water. 

The solutions 1 and 2, or 2 and 3, may be mixed in 
eq ual parts. 

The paper is impregnated with the above m ixture, 
and then exposed for from ten to fifteen minutes to 
direct sunshine. After exposure, the picture is washed 
with very dilute hydrochloric acid, then with water, 
and finally dried. 

Claim. -A process for the production of colored 
photographic images on paper or textile fabrics, con
sisting of the preparation of the material with an 
aqueous or alcoholic sol ution of a diazosulphonic sal t 
and a phenol alkali, benzene, a chloride, or free amine; 
dried in the dark, then covered by a negative, exposed 
to the influence of solar or the electric light, whereby 
an insoluble azo dye is formed only in the parts affect
ed by light, the picture being thus  developed ; and, 
final ly, the preparation unaffecled by light is washed 
out with water or dilute hydrochloric acid, and the 
picture is thus fixed. 

. . . ' .  
Planning a Great Aquari u m  Cor Nc,v York (1ity. 

For many years, Castle Garden, a large circular 
structure at the southern end of Mahattan Island, was 
the receiving depot for all the immigrants landed at 
Ne w York, but the govern ment has now made other 
arrangements for such service, and Castle Garden is at 
present unused, in  the hands of the New York Park 
Commissioners. It is proposed to utilize the location 
for a mammoth puhlic aquari um, for which purpose 
there could hardly be a more ideally perfect site. On 
the s ide toward the city is the well shaded but rather 
limited common now formed by Battery Park, while 
to the south the tides of New York Bay wash the walls 
of the present structure, Governor's Island and the 
statue of Liberty being in the near foreground, and 
the land and water prospect in every direction being of 
the most interesting character. Besides this, there is 
hardly any place in the city which crowds of visitors 
could so readily visit, at but little or no cost, either in 
woney or time. 

M r. Eugene Blackford, the well known fish merchant 
and a State fish commissioner, has been asked to pre
pare plans for a great public aquarium here, and says 
that if the work is decided upon : .. In the center of 
the garden wc will sink several tanks to a level with 
the floor. These will be of different sizes. One, for 
t.he URe of small whales, will have to be about thirty 
feet in d iameter and eight or ten feet deep. Then 
there will be otbers of various sizes for tbe use of 

small sharks, crocodiles, alligators and all varieties of 
large fish. Another will be set aside for turtles and 
shell fish of all sorts, another for seals. Then, in a cir
cle around the walls, we will build the small tanks. 
They will be about six feet long by four feet deep and 
two wide. Each tank will be built into a wall of imi
tation rock. The back and sides will not show, and 
only the front will be covered with glass. This will 
give each tank the effect of a pool of water in  some 
rocky grotto. The lights will be so arranged that they 
will fall from above directly upon the water, thus 
il luminating the entire tank . The tanks will be ar
ranged in groups, all the salt water fish will be in one 
group, the fresh water pond fish in another, those that 
live in running water will have quarters of their own, 
and so on. On the upper floor of the garden we pro
pose to build large storage tanks for water. All our 
fresh water wou ld have to settle before it could be 
used for the fish. From the fresh water storage tan k 
would be run wooden pipes, lined with glass, to nearly 
all the fresh water tanks. Of  course, in some of these 
i t  will not be necessary to change the water at all, 
plant. and animal l i fe being all that is necessary to keep 
some fish al ive. In these tanks we will place marine 
plants of various kinds. These live on carbonic acid 
gas, which is  given out by fish in breathing. and give 
out oxygen, which fish brea the. So, you see, it will not 
be necessary to have running water in al l the fresh 
water tanks. There are some act ive  fish, such as the 
trout and pickerel , that m ust be kept in  running water. 
Through these tanks a stream of fresh water will run 
constantly. Then on small tables about the bui lding 
we would place small tanks containing the smaller 
varieties of fish , such as the Japanese goldfish, white
bait, etc. We also will have a series of incubators show
ing the eggs of fish in each stage of deyelopment. " 

.. .  e l " 

Jackson So Schultz. 

Mr. Schultz died in New York City, March 1, in the 
76th year of his age. For upward of forty years he 
had been a prominent figure in New York l i fe. He 
learned the tan ning trade at his father's tannery in 
Delaware County, N. Y. , but,  while yet a young man, 
became engaged in the leather  business on  his own ac
count in this city, and h is  connection with this l ine of 
business never entirely ceased until his death. As a 
tanner and leather merchant he occupied a un ique 
position, not so much for remarkable financial success, 
although he early attained a strong position and ac
quired a handsome fortu n e, as from the fact that he 
was always interestin g  himself  in matters designed to 
benefit the trade generally and to elevate the stanaard 
of the leather manufacture. He set on foot many in
vestigations, and at his own expense made n umerous 
experiments, with the view of im proving tannery me
thods and practice, to lower the cost of prod uction 
and make better leather, and the in formation he 
thus acq uired :was always freely at the service of even 
the humblest member of the trade. For many years a 
large portion of h is  time was surrendered to answering 
inq uiries or giv ing advice to those who had no other 
claim u pon him than t hat of trade interest. Perhaps 
the most widel y  known of his efforts in this direction, 
for the intended general bene fi t  of the sole leather 
tanners, was the opposition he organ ized to the recog
nition of the val id ity of the Moses Thom pson tan
burning furnace patent. A tedious law suit was the 
result, which cost the tanners about a hundred thou
sand dollars, many of the tanners also settling inde
pendently with the representati ve of th e patentee, 
but the patent was final l y  sustained, although the 
damages awarded the complainant were only six cents. 

One of the most valuable of the lIIany books which 
have been published relative to the tanning indus
try is Mr. Sch ul tz's " Leather Manufacture, " issued 
by the Shoe and Leather Reporter, New York. Mr. 
Sch ultz did much to promote the establish ment of 
an export trade in American sole leather, in which 
he was one of the pioneers, and also to establish the 
bark extract manufacture as a distinct l ine of busi
ness. 

Apart, however, from his business as a tanner 
and leather merchant, Mr. Schultz was prominent in 
many ways in public life. He was an organizer and 
one of the presidents of the Union League Club, was 
a leading spirit in the work of the Un ited States 
Sanitary Commission during the war, 1 861 to 1865, was 
United States Commissioner at the World's Fair in 
Vienna, i n  1873, and his energetic efforts cou ld always 
be counted u pon in every movement tending to hold 
publ ic officials to a strict accountability and promote 
the cause of good government. 

ALUMINUl\l at $1 . 25 per pound is in the market. A 
price list sent out to the trade by the Cowles Electric 
Smelting and Aluminum Co. , of Lockport, N. Y . . gives 
the fol lowing figures : In lots of more than 2, 000 lb . ,  
$1 . 2f. per lb. , less 20 per cent discount, and in 1 ,500 lb., 
1,000 l b . ,  and 500 lb. lots, $1 .25 per lb. , with 15. 10, and 
5 per cent discount. In  50 to 500 lb. the price is  $1.25 
net ; 1 0  to 50 lb. ,  $1. 50 ; and less than 10 l b. , $1 .75 
per lb.  
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The Effect of Rellloving th!O' Tassels on the 
Productiveness of Corn. 

It has been claimed that if the tassels were removed 
from corn before they have prod uced pollen, the 
strength thus saved to the plant would be turned to 
the ovaries, and a larger amount of grain be produced. 
To test the effect of this theory, the following trial was 
made during the past season. 

In the general corn field a plat of forty-eight rows, 
with forty-two hills in each row, was selected for the 
experimen t. From each alternate row the tassels were 
removed as soon as they appeared, and before any pol
len had fallen.  The remaining rows were left undis
turbed. 

The corn was Sibley's Pride of the North, planted the 
last week in May in hi lls, three feet six inches by three 
feet eight inches, on dry, gravelly, moderately fertile 
soil. 

On July 21 the earliest tassels  began to make their 
appearance in the folds of the upper leaves, and were 
removed as soon as they could be seen, and before they 
were ful ly  developed. A slight pull was sufficient to 
break the stalk just below the tassel, and the re
moval was easy and rapid. 

On July 25 the plat was gone over again for the re
moval of such tassels as had appeared since the pre
vious work, and at this time by far the greater number 
of the tassels were removed. 

On July 28, when the plat was gone over the third 
time, the effects of the tasseling became apparent in  
the  i ncreased number of silks that were visible on the 
rows from which the tassels had been removed. On 
the 1 ,008 tasseled hil ls  there were vi�ible 591 silks ; on 
the 1,008 u ntasseled hills, 393 silks. 

On August 4 the plat was gone over for the last time, 
but only a few tassels were found on the very latest 
stal ks. The preponderance of visible si l ks on the tas
seled rows was sti l l  manifest, there being at this time 
3,542 silks visible on the tasseled rows, and but 2,044 
on the untasseled rows. 

The corn was allowed to stand without cutting until 
ripe. 

On September 29 to October 1, the rows were cut and 
husked , and the stalks and ears weighed and counted, 
with the following resu lts : 

Number of 1100d cars . . • • . . .  . .  H poor ears . . . . . . .  
H abortive earR • • . . . .  

Total n umber of ears . . .  
Weight of merchantable ��;n', 

pounds . . . . . . . . . .  . . . . . . . 
Weight of poor corn, pounds . . 
Number of stalks . . . . . . . . . . . . .  
)00 stalks weighed, poun ds . . .  

Aggregate Yie� Comparative Yield.  

Ta88CIR-TasHcls I TR8S::--'rnt��cls  
left  on. removed left  on. removed. 

1 .551 �,!l3R 100 151 
628 88:; 100 141 

2,5f.o 95 1 100 87 
4.745 4 , 1 74 100 88 

710 l,07B 100 1 .53 
130 187 leO 144 

4, 186 4,;,?:28 ]00 101 
8:l 79 100 96 

-------

It will thus be seen that the number of good ears and 
the weight of merchantable corn were both a little 
more than fifty per cent greater on those rows from 
which the tassels were removed than upon those upon 
which the tassels were left. This is  not only true of 
the two sets of rows as a whole, but with the individual 
rows as well. In no case did a row u pon which the tas
sels were left jproduce anywhere near as m uch as the 
tasseled rows on either side of it. I n  fact, the results 
gh'en above are really the Rg-gregate results of twenty
four dIstinct du plicate experi ments, each of which alone 
showed the same thing as the aggregate of all. 

By abortive ears is meant those " sets " that made 
only a bunch of h usks. and �ometi!lles a small cob, but 
no grain .  It will be noticed that they were by far the 
most numerous on those rows from which the tassels 
were not removed. It  will also be noticed that the total 
of the good, poor, and abortive ears is about fourteen 
per cent greater on the rows on which the tassels were 
left, while the weight of merchantable corn is  more 
than fifty per cent greater on those rows from which 
the tassels were removed. 

While for a single trial the results of this experiment 
seem particularly marked and conclusive, it yet re
mains to be determined whether it will pay for a 
farmer to remove any considerable proportion of the 
tassels from his corn, what proportion it will be best 
to remove (for some evidently must be left), and whe
ther all that it is advisable to remove may be taken 
off at one time or not. So far as we could .. :timate th e 
time taken, it certai nly paid us from a commercial 
standpoint to remove all the tassels from one-half the 
rows this year. It is  also sti l l  to be determined whether 
the removal of  the tassels wou ld be fol lowed with the 
same effect in a season and on a soi l where there was 
abundant moisture for al l the needs of the plant at the 
time when the tassels were shootin g and the ears form
ing.-Cornell Bulletin, Ag. E.xp. Station. 

. I .  I .  

SUBMARINE TE LEGRAPH CABLES.-With one or two 
trifling exceptIOns, the submarine cables of the world,  
which stretch over 120,000 nautieal miles, and have cost 
$200,000,000, are of British construction_ 

�'itutif i '  �lUtri ,au. 
A SMOKE EFFECT WITH A SINGLE LANTERN. 

The effect of rising smoke in magic lantern pictures 
is geuerally produced by means of a double lantern . 
Upon one of the slides there is a picture in which 
smoke will come in  conspicuously. The other slide is 
a rackwork arrangement, by means of which the effect 
of moving smoke is prod uced upon the screen. 

The accompanying figure i l lustrates a method by 
which quite a natural smoke effect may be produced 
with a single lantern ; though the variety of pictures 
to which the effect may be applied is more l imited 
than it is when the older method is employed. The 
si mple manner of  constructing a transparent cell is not 
new. A method which is  practically  the same is de
scri bed by Mr. Hopkins in his book, " Experimental 
Science. " 

In this case the bottom and two sides of the cell are 
formed by a piece of soft rubber tubing, A, bent as 
shown in the figure, and clamped between two glass 
plates by means of rubber bands, E E' .  The glass 
plates are of a size suited to the slide stage of the lan
terll. If the cell leaks when fil led with water, this 
may be stopped by greasing the tUbing with lard. 
Upon one of the glass sides is pasted a mask of black 
paper, havi ng a large circular opening in the center. 
A silhouette of the head and shoulders of a man smok
ing a pipe is pasted u pside down in the upper part of 
this openi ng. K is a piece of glass tubing drawn out 
to a point and broken off so as to leave a small open
ing at the narrow end. The cell is fi l led with a moder
ately strong solution of some soluble sulphate. The 
glass tube is  partly filled with a solution of baric chlo
ride, by dipping the pointed end into that liquid to a 
depth of about an inch, and then removing it with the 
finger placed over the upper end. The outside of the 
tube is  then wiped dry. If the small end of the tube 
is now held in the cell about half an inch above the 

bowl of the pipe, and a l i ttle o f  the chloride is allowed 
to escape by moving the finger at the upper end, a 
cloudy precipitate of baric sulphate wi l l  descend 
through the l iq uid. Whell this operation is projeClted 
upon the screen, the cloud will appear to rise from the 
bowl of the pipe. The tube should occasionally be 
placed behind the face of the silhouette, to produce 
the effect of smoke issuing from the mouth of the 
smoker. It requires a little practice to make sure of 
producing smoke clouds of a natural appearance. It 
wil l  bll observed that the tube m ust be kept hidden 
beh ind some part of the picture. 

Of  course this Ilffect m ay be applied to quite a variety 
of silhouette slides. It  may also be used with trans· 
paren t  pictures whose foreground is dllnse en ough to 
hide the tube and precipitate. I n  some cases, where 
the column of smoke may be of considerable width, 
the end of the tube need not be brought behind the 
visible part of the picture at al l .  No doubt other pre
cipitates than baric sulphate will  answer equally well. 

LANGTON BYLLESBY. 
254 Allegheny Ave. , Allpgheny,  Pa. 

. . .  , .  
Rapid Telegral.hing by the 'Vheatstone Machine. 

The most valuable factor in carrying on the immense 
volume of telegraphic business betwpen New York and 
Chicago, during the breaking of wires by the storm of 
January 25, was the Wheatstone instrument, as stated 
by Acting Wire Chief  C. B.  Mitchell to a reporter of 
the New York WOTld. The Wheatstone is a duplex 
machine which the telegraph people refer to as the 
" old mill ," because i t  can grind out such an amoun t  
of  " copy. " A n  expprt tel egraph " sender " can trans
m i t  forty words a minute. The 'Vheatstonp can do 
ten times as much and keep it up i ndefinit.ely. All 
that is necessary to do is to take the di spatches which 
are to be sent and give them to a man who takes a 
punch and cuts dashes and dots and spaces into a strip 
of paper to represent the letters of the message to be 
transmitted. When he gets through this operation, 
the perforated sl i p  100kR not. unl ike a sheet of orguin
ette m usic, only it. is not so wide. When several t.hou
sand words have been properly prepared, the strip of 
perforated paper is fed into the mouth of the old mill 

and the message is ground out at the other end of the 
line at the rate of four hundred words a minute. The 
machine works mechanically and does not require an 
operator of skill. The transmitted message is received 
at the other end in the shape of a strip of paper 
punched full of dots and dashes representing the Morse 
alphabet. This strip is cut up into sections and placed 
in the hands of expert typewriters who read the Morse 
alphabet, and the message is reproduced in printed 
charaeters. This  machine will furnish work enough 
to keep ten girls busy copying. During one of the 
most trying days of the recent 8torm the longpst time 
there were open wires between New York and Chicago 
was about one hour, and the Wheatstone transmitted 
30,000 words in that brief space of time, thus doing the 
work of ten expert senders. Had it not been for this, 
there would have been a great load of delayed business 
that day. 

• • • • • 
Joaquin C. G. Vianna. 

The central figure of the India rubber world at the 
present time is Joaquin C. G. Vianna, or Baron de 
Gondoriz, who, backed by foreign and native capital, 
is boldly endeavoring to corner the entire rubber out
put of the Amazon region. About forty-five years ago, 
Vianna first saw the light of day in a small village near 
Oporto, Portugal, and at an early age was sent, as was 
the custom with well-to· do people in his country, to 
England, to receive an education. He was bright, 
studious, and industrious to a remarkable degree, as 
shown in  the letters which he often writes to this coun

try, and which are written in a smooth, flowing hand, 
and are models of English business diction. H e  also 
speaks our language without the slightest accent, and 
with grammatical accuracy. 

Going to Para at an ear ly  day, he entered the house 
of Victor Roiz d'Oliveira & Co. , as a clerk, but the 
senior partner of that company afterward retiring, he 
succeeded him in  the partnership. It was then that he 
began to show signs of his intrepidity in attempting to 
control rubber values, for i n  a short time afterward he 
form ed the firm of Vianna & Co.,  and attempted to 
corner the market. 

The manufacturers of this country combined against 
him,  and an eventful struggle commenced. Vianna 
forced the price u p  to $1 .25 ; but th e united efforts of 
h is  opponents were too mU'lh for him, and he re
l uctantly yielded after a cam paign of nearly a year's 
d u ration, with hea\'y losses. HI' was next heard of in 
the firm of Barros & Vianna ; then i n  the Uniao Com
mercial, firms whieh he  carried on with good success 
u ntil 1887, when he formed the Nova Uniao, w i th in
creased capital, but its operations were unfortunate, 
and its affairs soon passed into liquidation. 

At this ti me his brother, m ilch you nger than he, had 
formed the compan y of  J. Vi anna & Co. , while he him
self united h is fortunes with the Cia Mercanti! of Para, 
a company which at the begin ning of the season was 
credited with the purpose of controll ing the rubber 
product of the Amazon .  Other companies have lately 
sprung into existence, the Em preza Industrial do Gran 
Para, under the auspices of the Banco Emissor, and the 
Empreza Industrial do Norte y Oeste do Brazil-re
snlts of the great prosperit y  i n  that country in the past 
year. The bank has a very large amount of !lapital at 
its disposal , and as it is credited with an understand
ing among the rubber men to advance any reasonable 
amount to them , this feature is  a very strong factor in 
the situation. As a consol idation of all interests in 
Para has now been made, and pl aced under the control 
of Vianna, nothing now remai ns but to execute the 
scheme, the success of which see ill S to rest entirely 
upon Mr. Vianna. A knowlpdge of his personali ty is, 
therefore, in.teresting at this j uncture. 

His abilities command the admiration and con fidence 
of his associates, both at home and abroad. He i s  clear 
headed, incomparably bold, quick of decision, fertile 
in resource, active, and with these qualities is combined 
a resolutll WIll which does not discern defeat until the 
last gun has been fired. This is the man who will be 
carefully watched for the next few months, and whose 
name will probably be in the mouth of many a person 
who happens to get short of a contract in the market. 
In  appearance, the Baron de Gondoriz is about five 
feet fou r  inches tall ,  of full habit,  light complexion, 
and red hair. He smokes the conven tional cigarette 
of the country, but does not taste l iquors. He is a good 
companion, agreeable in manner, and chu lll m y  in con
versation. He is married, the baroness being a Para 
lady of excellent family and wealthy. 'rile title he 
bears comes to h i m  from the king of Portugal, whose 
subje!lt he remai ns. He i s  a good travel er, v i siting th is  
country and Europe quite often, and in New York i s  
quite well known.  His  acq uaintances here say that he 
is quite able to hold h i s  o w n, i n  business matters an d 
leadership, with the best minds in Wall Street. -India 

Rubber World. 
.. � . . .. 

NA'l'URAr, GAS IN E NGLAND. -Thll Sal t Union bor
i ngs have been proceed ing si m ll l t.aneously i n  Clevelanrl 
and Cheshi re. It is reported that i n  the former d is
trict natural gas has been struck and issues in great 
volumes. 
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MANUFACTURE OF HEAVY GUNS FOR U. S. NAVY. 

(Continued from first page.) 
i 

Cbaracteristic:... I __ Tubes. __ __  Jackets
_
. _ __ Hoo�_ 

Tensile strength . .  ! 70,000 to 80,000 I b 74,000 to 85,000 l b .  90,000 to 100,000 I b 
E l astic l imit . . . . . . 3.1,000 to 38, 000 lb .  34,000 to 4U,000 l b. 45,000 to 50,000 I b  
El ongation . . . . • . .  1 2  p .  c. to 2'2 p. c .  1 0  \-' .  c. t o  20 p .  c. 1� p. c .  t o  15  p. c .  
Coutraction of j 

area . . . . . . . . . . . .  i 1 5  p. c. to 35 \-'. c. 12 p. c. to 30 p. c" 15 p. c. to 30 p. c. 

The \Vash i ngton Gun Factory, where a l l  naval lruns 
a re now fabricated ,  is an outgrowth of the old \Vasb
i ngton Navy Yard , and is  very favorably situated be
cause of its proxim ity t o  the con trol of 
the department and the inspection of 
Congress. It i s  reasonably secure from 
forei"n i n vasion, in  good railroad COUl mu
nication with t he steel factories, and con
nected by water with its proving ground,  
at Indian Head,  on the Potomac, 26 Ul i les  
below Washi ngton. 

Ap proaching the arsen al by tbe main 
entrance, the most prolIl inent object is  
the la rge new factory (Fig. 1 ) ,  in  which 
the heaviest guns are bei n g  man u fac
tured. Com lllenced in 1886, it is now in  
ful l  wor k i n g  order for the  fabricat ion of 
guns u p  to and incl uding 12 inches cal i 
ber, and there is every reason to hope 
that within  the next e ighteen months 
the lathes for the 13-inch, 14·inch, and 
l6-inch guns wil l  be in such an ad vanced 
state that their erection can be COUl
menced. 

calibers. It  contains, also, furnaces of sizes adapted to 
the dimensions of the jackets and hoops to be beated 
previous to the assembling, which are expanded until  
they are large enough to be dropped easi l y  over the 
tube, jacket or previous layer of hoops. Wood fuel is em
ployed to raise these parts to the req uisite tem perature. 
Great difficulty was experienced in excavating the 
shrinking pi t, and i t  proved to be au enorlllously ex
pensive undertaking, owing to the existence of quick
sand where it was deemed most advisable to locate it. 
The pit has proved, ho wever, very satisfactory for all 
work thus far done which has covered the assembling 

the final boring cut taken with a packed bit (Fig. 6). 
This last operation and that of rifling are conducted 
by very ski l l fu l  !llechanics, as any error in these, the 
finishing touches to the bore and rifling of the piece, 
would cause its ruin. 

Fig. 3 represents the cutting of the chamber. This, 
as well as all  others of the finishing operations, re
q uires mathematical accuracy, the gun, when complet
ed, being a much more perfeet mechanical contri vance 
than the majority of timepieces on which we are ac
customed to rely from day to day. 

To rifle the gun, it  is placed in a rifling machine (see 
Fig. 5 of our issue of Feb. 28, Vol . LXIV. , 
No. 9), firmly supported in heavy steady 
rests. The machine is horizon tal, carry
ing a bar whose cutting h ead operates 
during withdrawal. Various devices are 
em ployed for regulating the twist or in
cl ination of the grooves. As a rule only 
a single groove is cut at a time, b u t  a:few 
machines e m ploy a greater number of 
cutters in  the hearl. The latter practice 
is fol lowed at t.he Washington factory. 

Fig. 8 shows tbe interior of the large 
gun shop, in the foreground of which 

Fig. S.-INTERIOR OF GUN SHOP AND MAMMOTH TRAVELING CRANE. 

The rifling is right handed and begins 
at the forward end of the compression 
slope. In the latest designs for 6-inch it 
has a twist of one turn in  180 cal ibers, 
at a distance of 144 inches from the muz-
7.le, and increases to a twist of one turn 
in 25 cali bers. This i ncrease gives greater 
steadiness in flight and the power to use 
longer proj ectiles than could otherwise 
be employed. The grooves are wider at 
the origin than at the m uzzle. 

wil l  be placed, when com pleted, the heavy lathes 
llIen tioned above. These lathes w i l l  be served by the 
nO-ton oVE rhead traveling crane recently erected and 
t ested. This cran e is composed of a bridge wh ich 
travels length wise the shop, a trolley that traverses 
on the b ridge, or g i rde rs, across the shop, and which 
is  fitted with the  geari ng that hoist.s and lowers t h e  
weight t o  be moved . 'I'he  power (st.ealll ) i s  transmitted 
through square shaftin g, the llIotions being controlled 
by clutches. 

Fig. 5 represent� the lower block of the purchase for 
hoisting and lowering, and wi l l  convey, by comparison 
wit.h the l i fe-size figures in the sketch, the enorlllous 
strength for which preparation must be made. 

The two principal sections of tbe new gun factory 
are desi gnat.ed as the n01·th gun 8hop, where the guns 
of the larger cal ibers wil l  be completed, and the south 
gun shop, where the smaller cal ibers will  assnme their 
fin ished shapes under the service o f  a 40-ton travel ing 
crane. Both of these cranes are seen in the cut, to
gether w i t  h 
the l athes and 
other machi nes 
ins t alled and in 
f u l l  operat ion 
in the s o u t h 
gun shop. All 
of these tools 
are set in the 
d i rection of the 
wid th  of the 
bui ld ing. lI luch 
e c o n  0 III Y of 
space an d bet
ter crane ser
vice bei ng  ob
tained by this 
d istri bu tion. 

of  guns of to-in ch caliber. When ready, the tube, 
breech end up, is  placed in a vertical posit.ion by the 
overhead crane and the jacket l i fted from its h eating 
furnace and lowered over the tube into its proper 
position. 

Water ci rculating through the tube causes a gradual 
decrease of the temperature unti l  th e jacket, which was 
machined to have an inside diameter slightly less than 
the outside diameter of the t u be, grips the tube by a 
previously calculated shrinkage equal to the compres
sion increased by the extension. The gun is then 
reversed for the placing of the chase hoops. 
These and the other strengthening bands may 
be assembled while the gun is in  the lathe i f  this  
method should be preferred or i f  the appliances of the 
shrinking plant should be otherwise em ployed. For 
the heavier calibers , gauges are fitted over which the 
jacket and longer hoops are dropped before being final
ly placed on the tube itself. This is a very n ecessary 
precaution, as costly experience has already pointed 

We now come to the preparat ion and 
fitting of the breech mechanism , much of which has 
to  be done by h and, as shown in Fig. 4. 

The breech is closed by the interrupted screw 
sys tem, universally known as the French, the De 
Bange elastic pad and mushroom head having been 
adopted by the United States as much the best of the 
several systems tried. 

As soon as the breech mechanism is complete, the 
s ights and elevating band are adj usted and a final 
exami nation made preparatory to proof. 

The sequence of tbe operations above descri bed lUay 
be varied to meet the conditions of the various ma
chines through which the gun must pass d uring the 
different stages of its manufacture, but boring and 
turning lathes, planers, slotters, shapers and mill ing 
machi nes, drills, r ifl ing machines, must each have 
their share in the filial moulding to form, guided and 
governed by micrometer gauges and cal ipers to assist 
in securing the best bal l i stic remits. 

The gun is now taken to the proving ground for 
final test, pre

On the i r  arri
val at the ar
senal, the cars 
containing the 
forgings a r e  
run under the 
overhead cra
ne�, w h i  c h 
q u i c k l y  re
move and plaee 
the forgi ngs i n  
t h e  i r res pec
t ive I a t  h e s  
(Fig. 9) for bor
i n g  and turn
ing. Freq uent
Jy the�e two 
operations are 
done a t  t h e  Fig. 9 -LATHES FOR BORING, TURNING AND CHAMBERING HEAVY GUNS, WASHINGTON. 

violls t o  i t s  
finding its  way 
t o t h e bar
bette, turret, 
s p o n s o n  or 
other support 
of the shi p  to 
which it may 
have been as
signed. T h e  
r e s  p onsibility 
of the s t e  e 1 
maker will  be 
a p p r e c i a t e 
when we recall 
the fact that 
the forgings of 
which the gun 
is  com posed are 
not finally ac
cepted u n t i l  
the gun has 
s u c c e s s f u l l y  
p.a S:8 e d fi v e 
powder proof 
round� w i t  h 
service char
ges. As several 
mon ths are re
quired to as
sem ble a n d  
finish the lar
ger guns, it is 
evident that a 
long time must 
elapse before 
t.his final de-sa l l i e  time, cut-

ting tools shaving off the outside of the tube w hile the 
. .  hog b i t " (Fig. 6) is taking i ts first and second boring 
cuts. 

The tube is very carefully turned and accurately 
gauged for the reception of the jacket and hoops, which, 
after being as accurately machined, are to be shrunk 
i n to place. 

The shrinking pit (Fig. 2) is a deep excavation lined 
with brick and fitted with adjustable platforms for 
ada.ptation to the lengths of the parts of  the different 

out ;  for if all Y portion of the jacket should become set 
before the ent ire jacket has reached its proper position, 
it would probably have to be turned off in the lathe 
and be destroyed. The naval gun factory has thus far 
been very fortunate, and has, we believe, lost but very 
few forgings from this cause. 

\Vhen al l the parts have been shrunk in place, the 
trunnion band, when used, i s  screwed on, and in some 
types of construction assists to lock the parts to
gether, the gun is finished turned and polished, a.nd 

lUand can be satisfied. The powder is  m anufactu red 
by Dupont & Co. , who have met with lUuch success in 
developing progressive powders suitable for the various 
calibers. 

The common shell and shrapnel are manufactured at 
the Washington factory. 

Fig. 10 represents It l O-inch projectile in tbe lathe 
having its cone turn� d, while Fig. 7 shows the method 
of securin g  the copper bands which t.ake the grooves 
in the bore of the <{un and govern the amount of 
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$titut if i t  �uttr i tau. 
twist. A cylindrical groove is cut near the rear end, is the result, and if a nap of ten minutes can follow, 

into which the copper band is forced by hydrsulic pres- every trace of fatigue wi l l  vanish .-.A nalyst. 
sure. 

The United S tates has not yet succeeded in securing 
a domestic supply of armor-piercing projectiles, bnt  
experi ments are i n  progress which may result favor
abl y.  

But  as far as that which concerns the supply of 

modern high-po wered ord nance, our sketch shows 

how thorough ly  the Bethlehem Steel Works and the 

\Vashington g u n  factory have released us froUl de

pendence upon foreign industries and what strides we 

are making to regain our lost prestige in the 
science and art of gun making. 

. ' . . . 
The Ne,,' Fire Boat Ne,v York e r. 

This splendid addition to the fire depart
l l Ient of the city of New York, which was 
i l lustrated and described in the last nu mber 
of the SCIE NTIFIC AJ\IERICAN, had the fi rst 
opportunity  to prove her efficiency at a fire 
on March 5. A large steamer, the City of 
Richmond, loaded with cotton, rubber, su
gar, etc. , took fire at a pier near the great 
suspension bridge over the East River. The 
fi re spread with great rapidity, and t h e  
steamer was quickly en veloped i n  flames. 
As described by the New York Sun, " All 
was blazi ng merri l y  when the fire boat came 
up opposite the end of the pier, her whistle 
wail ing l i ke a lost soul . While yet a long 
way out in the stream she brought the fire 
in v iew.  There was a movement of  the cap
tain in the p i lot house, the lDen at the stand
ing pipe at her bow gave a valve a whirl, 
and in an i nstant such a stream of water as 
the people along shore never saw before 
burst from the four and one-half inch nozzle. 
Over the corner of the pier, over the host 
of harbor tugs gathered there, and straight 

into the heart of the blazin g  mass of woodwork, 
the stream drove w ith all but irresistible po wer. It 
was as large as a man's body where it struck the 
fire. The flaming walls  and bulkheads of cabin 
and staterooms about the bow wen t  down before 
it  l ike paper, and splintered boards were hurled in all 
d i rections. It. was almost as if cannon were batter
ing at the wreck. FrOID a position on the port bow 
the New Yorker worked her way slowly into the sl i p  
among t h e  tug boats until s h e  had li teral l y  raked the 
City of Rich mond from stem to stern. N ext she 
turned her l iquid battery on the nearest pier shed, 
tearing the blaz ing roof to pieces and drowning out 
the fire there before the spectators had noticed that 
she had left the steamer. " 

• • • • • 

In case of the ord i nary n ervous head ache, from 
which women suffer so m uch, 
says an au thority, remove the 
dress waist, knot the hair high 
up on the head, out of the 
way, and, while leaning over 
the basin,  place a sponge 
soaked in hot water, as hot 
as can be borne, on the back 
of the neck. Rf!peat this 
UJ any ti mes, also applying the 
sponge behind the ears, and, 
i f  the ass�rtion of the writer 
IS  not a mistaken one, in Ulany 
cases the strained m ll scles and 
nerves that have caused so 
m nch m isery wi l l  be fel t  to 
relax and smooth themselves 
out  del iciousl y, and very fre
quently the pain promptly 
v a n  i s h  e s i n  conseq uence. 
Every woman k nows the ach
ing face and neck generally 
bronght horne from a hard 
day's shopping, or from a 
long round of calls and after
noon teas. She regards with 
i n  t e n  s e dissatisfaction the 
h eavy lines drawn arounn her 
eyes and mouth by the long 
strain on the facial muscle�, 
and when she must carry that 
worn cou ntenance to some 
dinner party or evening's 

-------� . , . . .  
A SOl art Ion'a Boy. 

An ingenious youth out in Iowa tied a thread to a 
nickel, dropped the nickel in a slot machi ne, got what 
he wan ted, then, withdrawing the nickel by the 
thread, repeated the operat ion unti l he had made a 
clean sweep of the receptacle's contents. 

H e  was arrested on a charge of theft, but the j udge 
who tried him held that he had committed neither burg
lary, larceny, nor robbery, nor e ven obtained property 

Fig. lO.-TURNING l O-INCH PROJECTILE: 

under false pretenses. He had merely done what the 
inscription on the machine told him to do-drop a 
nickel i n  the slot-an d  had kept on doing it. Nothing 
was said about leavi ng the coin where it  was dropped. 
The decision will probably abate a n u isance. 

A PNEUMATIC FLYING MACHINE. 

This is  a flying mach ine con structed by Mr. LaW
rence Hargrave, of Sydney, N. S. \V. It is propelled 
by an engine fed with com pressed air, ano,  as wi l l  be 
seen from the engraving, which is from Engineering, 
the machine is a marvel of l ightness and ingenui ty. 

The compressed air i s  stored in a tube which forms 
the backbone of the whole construction.  This tube is 
2 inches in diameter, 48}i inches long, and has a ca
pacity of 144'6 cubic inches. Its weight is 1! Hj Oll Ilces, 
and the working pressure 230 pounds per square inch. 

amusement, i t  robs her of  all A PNEUMATIC FLYING MACHINE. 
the pleasure to be had in it. 
Cosmetics are not the cure, nor bromides, or the many The engine cyl i nder has a diameter of 1�� inches and 
nerve sedatives t o  be had at the drug 8hop. Here.  a stroke of  l Iq:  incheH.  wh i l e  the total weight of the en
again ,  the sponge and hot. water are advised by the gine  is only 6Yz ounces. The piston rod is made fast to 
writer quoted, bathing the face in water as hot as can the  end of the backbone, and the cyl inder moves up 
possibly be borne ; apply the sponge over and over and down over the piston. Two links connect the cyl
again to the tem ples, throat, and behind the ears, inder to the Canadian red pine rods which carry the 
where most of the nerves and muscles of  the head cen- wings. The air is  admitted to the cylinder, and ex
ter, and then bathe the face in water running cold from hausted by means of a valve worked by tappets. The 
the faucet. Color and smoothness of outl ine come period of ad mission continues through the entire stroke. 
back to the face, an astonishing freshness and comfort The cylinder and receiver end-s are pressed, and the 

piston is made of vulcanite, with a leather cup ring for 
packing. 

'l'he wings are made of paper, and have no cant ing- or 
feathering motion other than that d ue to the spring
ing  of the material of which they are made. The 
weight of the wings i s  3 oz .  To find how m uch the 
wings deflected, one was held by the b u tt and a 
weight of 7Yz oz. was put  on the membrane 24 in .  from 
the fixed point and 1% in. abaft the wing arm. The 
deflection prod uced, due to torsional stress, was 3>� 
deg. By moving the weigh t  hal f  way across the w i n g  
i t  was twisted 8 7.(  n eg. T h e  area of t h e  body i s  2, 1 28 

square inches ; the area of the wings 216 
square inches ; and the total area, 2, 344 
square inches . 

When first made, the machine had its 
center of gravity so placed that the percent
age of area in  advance of i t  was 30 per cent 
of the whole area, but continued disaster 
caused its red uction to 23 '3 per cent. I n  a 
dead calm the machine flew 368 feet hori 
zontal ly. 

The engraving shows also two forms of 
pum p for com pressing the air. E'ach has a 
bent lever handle and long l i nks on the 
principle of the Stanhope press, so that the 
most powerful  leverage acts on the cylinder 
full  of air when it is red uced to its smallest 
volume. The ram is 1% inch in diameter, 
and the stroke about 4Yz i nches. The re
ceiver is charged i n  s ix m i n utes to 230 
pounds, and  400 pounds pressure can be 
obtained by th is  p u m p. 

.l\. Ne,v Naullc and Drall�ht La,,� for Vessels. 

By the act of  Congress approved Febru
ary 21, 1891, the nallle of  every documen ted 
vessel of the United States shall be marked 
upon each bow and upon the stern, and 
the home port shall also be marked upon 

the stern. These nallles shall be painted, or carved 

and gilded, in Roman letters in  a light color on a dark 

ground, or in a dark color on a l ight ground,  and to be 

distinctl y  visible. The smalltlst letters used shall not 

be less in  size than four inches. I f  any vessels of the 

United States shall be fou n d  w i thout these nallles be

ing  so marked, the owner or owners shall be liable to a 

penalty of ten dollars for each name olll itted : Provid

ed, however, that the names on each bow lIlay be 

lIlarked within the year eighteen hundred and ninety

one. 
The draught of every registered vessel shall be 

llIarked upon the stem and stern po�t, in English feet 

or decimeters, i n  either Arabic or Roman n umerals .  

The bottom of each numeral shal l  indicate the draught 

to that l ine. 
The owner, agent, or master of every inspected sea-

going steam 01' sail vessel shall  i llnicate the draught of 
water atlwhich he shal l deem 
his vessel safe to be loaded for 
the t rade she is  en gaged in, 
which l imit  as ind icated shal l 
be stated in the vessel 's certi fi 
cate of i nspection, and it  shall 
be u nlawful for such vessel to 
be loaded d eeper than stated 
in said certi ficate. 

• • •  
Rlo"ri ll2," 11 11 a 'V reck .  

Ever s ince the coll ision, on 
Septelll ber 28, j ust off the 
New Jersey coast, between 
the s teamship Vizcaya and a 
schooner, the wrecks h a d  
formed an obstruction to 
navi gation, although the gov
ern ment  had placed whistling 
and spar buoys n ear by. Con
siderable portions of the masts 
of both vessels p r o  j e c t e d  
above the water, which had 
gone down where the depth 
was about sixty feet. The 
Yan tic, of the U. S. navy, was 
sen t to remove the wreck, 
which lay qu ite in  the line 
of considerable c o  a s  t w i  8 e 
navigation. Two boats were 
sent out, with torpedoes, each 
containing thirty-four pounds 
of gun cotton, equal to fOllr 
times that weight of gunpow
der, and two of  these torpe

does were sunk alongside the schooner's masts. A n  
electric w i re from the torpedoes was fastened t o  the 
stern sheets of the boats, and the latter were rowed a 
distance of about two hundred yards away, when the 
wires were connected with an el ectric battery. The 
circuit was then closen, the explosion followed, throw
ing up a great volume of water, and all signs of the 
wreck of  the schooner had disappeared . The same 
course was then followed with regard to the wreck of 
the steamer. 
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Trial of A nother NeW" G u n  Boat. 

On February 28, th e  Bennington, a s ister ship o f  the 
Yorktown and Con cord, had a h igh l y  successful trial 
tri p in Long Is l and Sound , for the testing of her ma

chinery and the development of her maximum horse 
power. She is the l ast one of three twi n·screw, coal
protected crui�ers, of about 1 , 700 t ons displacement and 
fourteen feet draught, des igned to be readi ly avai lable 
for the ordinary work of cru ising in time of peace and 
effective commerce destroye rs in case of war. The 
Yorktown * and Concord have already been added to 
the shi ps in active service in the navy. 

The Ben n ingto n  made her trial trip of a four hours' 
con tinuous run i n  a sou th west gale, which caused her 

decks to be frequent l y  swept by heavy seas, the water 
being driven i n to th e  ven ti lat i ng funnels and flooding 
the fireroom floor. The board of trial con8isted of 
Comman ders Bridgman , B rad ford and He m p h i l l ,  
Chief Engineers H i ne, Lowe a n d  H eaton, a n d  Naval 
Constr uctor Varney. The conditions were not favor
able for attai n i ng a h igh s peed , but the vessel mad e 17 '2 
knots the first h o u r, aud a veraged sixteen knots per 
hour for the other t hree h ours . The boilers and m a
ch i nery are said to have w orked splendidly d u r i n g  the 
e n t ire performance , and the vessel is reported to have 
done better than did the others of her class on the 
official trials . The approxi m ate result of the trial o f  

the Ben n ington,  i n  comparison w i t h  t h e  Yorktown 
and Concord , is as follows, in round numbers, the 
offici al reports not being yet made u p  : 

Yorktown. Concord. Bennington. 

Col l < >ctcd indicated horse power 
of main engines . . _ . . . . . . . .  

Ir.dicatcd hor�e power of air  and l 
circulating pumps . . • . . . . . .  ' I  

Ind icated horse power� hlower:-: . .  
Indic!lted horse pmver, feed 

pumps . . .  . . . . . . . . . . . . . . . 
ItHl i eated horse power, dYllamo� . .  
Indicated horse power, s l ccrinq 

el lgine . . . . . . . • . . • . . . . . . . . . . . .  

:3,00;> 
11R 

,')2 
1ti 

3,314 
27 34 
17 

8 

3,361 
32 43 
25 

8 

2 
--�-� ----1 ------

Aggregate col lceti \'(:. horse power 
of  mair. cllginc8 and lluxi l i .  
urieH . . . . . •  • • . . .  . . . . . . . . . . .  . a,:391 I 3,402 3,471 

The Benn i n gton waR required to show an average of 
3, 400 horse power for four consec u t i ve hours, and ex
ceeded tb is by seven ty-one horse power, which entitles 
her contractors to a premi um of $7, 100. After the test 
for h orse power was finished, two hours were spent in 
p l l t t i n g  the vessel through a seri es o f  evol utions to test 
t h e  steering ap paratu�, the qu ick starting and stopping 
of  the engi n es and the  working' of the twin screws 
agai nst each other.  The Renll i ngton did the best on 
record in stop p i n g  at fu l l  speed an d reachi ng ful l speed 
backward, u s i n g  both engines. She stop ped in one 
Ill i nute and six second s  while at full speed, wh i le going 
a length an<l a hal f . 'rurning by using one screw with 

the other at a stop, and with second reversed, stopping 
and bac k i n g  and steering b y  hand an d by steam , tak

i n g  shar p turns at full speed, were all found satis
factory. 

The hull  of the  Bennington was built at the Dela
ware RiYer Iron 'Yorks, C h es ter, Pa. , the engines were 
b u i lt by N. F. Pa lmer ,  .Tr. & Co. , of the Qui ntard I ron 
'Yorks, New York C i ty, an d th e  electrical apparatu s  
was furnishe d  by the Edison Electric Light Company . 

SOllle AI)plleation .. of Photography. 

An i nteresti n g  lecture on this su bject was d elivered 

late l y  at the Royal Institution by Lord Rayleigh , 
F.R. S. 'l'h e  lectu rer, after referr ing to Mr. M u y
bridge's photograph s  of animals in motion taken by 
means of a movable shutter, sai d th at rapidly occur
ring phenomen a migh t also be photographed by the 
ex posu re of the l ens  to a flash of magnesi u m  l ight or to 
the elect.rical spark , Neither of these flashes of light 
was absolutely in stantaneous. Their degree of instan
taneity might be estimated by means of a wheel with 
black and white d ivi s ion s revolving at a great speed . 
If the flash were of suffic i ent l y short du ration , the 
wh eel wou ld appear to be stat i onary. A series of teeth 
cut in the edge of th e  wh ee l allo wed t h e  rapid ity of 

their motion to be calcu l ated b y  means o f  a sirell . 
W i th a flash of magnesi u m  l igh t the wheel a p peared 
of a gray color, aud the flash was shown to last from 
one-tenth to one-fiftieth of a second . 

A spark from a Leyden jar, however, made the wheel 
appear stationary. It had been shown that the dura· 
tion of the prin c i pal part of such a spark was less than 
1-25,000, 000th of a second . Some ide't might be formed 

of such a duration b y  consideri ng that it was nearl y 
th e  same fraction of a second as one second is of a year, 
as a year contai n s rough l y 25, 000,000 seconds. 

Multi pl e discharges from a Leyd en jar might ,  how
e ver, last for 6-1 ,OOOths  of a second. I n  nsing the spark 
of a Leyde n jar for instantaneous photography, it was 
be tter to connect the p lateR of the machine with the 
ins ide coatings of the j ars, and p hotograph the obj ect 
by a spark taken between the outRide partg of the jars . 
There was thUR no high poten t ial , and less chance of 
losi n g the effect of the d ischarge. 

--------- ---� 
* For i l l uRtration and full description of the Yorktown see SCIENTIFIC 
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�titntifi c 1\meri cnu. 
By means of instantaneous photography, it was seen 

that a jet of oxygen on passi ng through water was at 
once sp l it up into bubbles on its first issuing from the 
tu be. A jet of water, when made to issue into the air 
from a nozzl e of d rawn-out glass, was at first cylirrdri
cal, and then, becom ing swollen or varicose owing to 
s urface tension, was broken up into drops,  each d rop 
being connected with the cylinder by a thin  ligament 
before i t  was se parated. The vibrations of a tuning 
fork caused a col umn of water to break into d rops at 
an earlier period. T h e  l igament itself was afterward 
formed into one or two drops.  Mr. Ch ichester Bell 
and Mr. Boys had observed the�e effect s by taking in
stan taneous photographs of the shadow of the jet. 
When, however, a j et of any fluid is  forced into a ves
sel con taining another fluid the j et beco mes sensitive, 
and is broken up into a series of coi ls. Under the vi
brations of a heavy tuning fork, the jet. become!' un·  
stable nearer the  nozzle. Under less pressure, and with 
regular vibrations, the jet forms a sinuou� ban d ,  with 
a horn at the su mmit of each wave. Such a jet always 
gives way by becomi ng sin uous, whereas the jet of 
water issuing into air gi ves way by becoming varicose. 
A soap film m ight be photographed in the act of break

ing, but as this occupied less than one-tenth of a second 
it was more difficu l t  to photograph than jets of l iquid. 
A dry shot was shown to pass through a soap bubble 
without breaking it, but a shot wetted with alcohol 
would break the film at once . By means of th e d rop
p ing of weights suspended from an electromagnet, it 
was possible to make the breaking of the film and the 
flash of the spark simu l taneous, and th us photognph 
the film in the act of breaking. 

• 1 • • • 
AN IMPROVED CHURN. 

The churn shown in th e  illustration, patented by 
Mr. J ames Mc Bri de, of Bav in gton, Pa. , is designed to 
make butter q u ickly, with the minimum of labor, 

wh ile it is read il y 
opened to receive 
the cream or f.)r 
t h e  removal of 
the butter. The 
b a r  r e i - shaped 
bod y o f  the ch u rn 
has t r n n nions on 
its op posite sides 
w h i c h turn in 
keepers in a hoop, 
the hoop having 
flattened e n d  s 
pivoted in t h e  
standards by pro
j ecting trunnions., 
to oile of wh ich is  
c o n n e c t e d  a 

McBRIDE'S CHURN. 

crank. The body has a suitab le l id or cover, read ily 
secured in position or removed, and through which i s  
a glass-covered open i ng, for cou venience i n  observing 
the  condition of the contents of the churn, a n d  also a n  
a i r  ven t closed b y  a stopper. With i n  th e body of t h e  
c h u r n  are in wardly p roj ect ing longitudinal ribs, 
designed to form currents in the cream as the body is 
rotated, thereby hastening the separation of the butter. 
An adj ustment may be made by which the body will 
be given an end-over-end Illotion i f  desired, but the 
position shown in the i l l ustration is preferred, in which 
an axial motion is  giyeu by the crank, while at the 

same t i m e  t h e  body swings lightly in the opposite di

rection, th e  churn turn i n g  very easi ly.  
. .  ' .  

Terpene Iodide tn ,\.,' ute Disease .. o f  the L u ng ... 

BY WILLIAM II. GREGG, M.D., NEW YOIU\:. 
For the past two or three years I have carried on a 

series of therapeutical i nvestigations in search of some 
antiseptic agent that would act as a speci fic aga inst the 
develop m e nt of acute d iseases of the lung�, more par
t i cu larly acute congestion, pn e u m onia, and t.hose ca
tarrhal and throat affections w hich are so often the 
premonitory sym ptoms of more Rerious m i schief.  

While I have demonstrated to Ill y own sat isfaction 
that these diseases may be cut short,  I am not so san
gui ne that the remedy w i l l  prove curative in al l cases 
where a disease is once fu l ly developed, yet further i n 
vestigation may prove that i t  possesses specific proper
ties even in these cases. 

It has been my desire only to suggest some drug or 
comBination of d rug'S which w i ll preven t  t h e  ravages 
of the variolls cocci that are carried into the l un gs 
t.hrough the n.gency of those septic storms which are so 
frequent i ll thi� cli mate, before an actual disease of th e  
l u n gs has been estab l ished. 

T h e great d isadvantage the phy�ician has to contend 
agai nst in the ad m inistration of  med i cines is the 
changes t h e y  a r e  liable to u n d eq::,o w h e n  taken into the 
stomac h  before th ey finally el J t ,, !, t h e  c i rcu lat ion.  It  
would therefore appear that w e  ought t o  administer all 

of ou r remed ies h y podermical l y, and perhaps this i s  
t.he more rationa l  w a y  o f  obtain i n g their fnll ben e

fi t. Rut th is mode has its objections. In the fi rst 
place, it  req uires more or less Rkill ; besides, it is 
painf\J1 ,  and at times is  followed by u npleasant effects . 

I believe that terpene iodide enters into the circula-

tion unchanged, from the fact that it acts as quickly as 
if it were administered hypodermically. It is my j udg
ment that the remedy offers greater success and pro

d uces happier results than any other of this class of 
remedies. While it is a powerful antiseptic, it is com
parath-ely harmless, for, after prescri bing it for several 
years, I have yet to meet with an y unpleasant effect. 

In acute affections of the throat it m ay be used i n  
spray, w h i l e  in other cases it m a y  be given to ad ults i n  
t e n  drop doses, on a teaspoonful of sugar, once or twice 
a day-in the morning and at bed time. The morning 
dose should be followed by a glass of milk or bouillon. 
Larger or more frequent doses are apt to excite too 

great a discharge of urine. 
I have no doubt that terpene iodide w ill , should it 

corne into general practice, find a wider range of use
fulness than that above indicated. As to its value in  
phth isis pulmonalis, diphtheria, and other zymotic 
diseases, 1 am unable to speak .-N. Y. Med. Journal. 

. . . I .  
Eleetrielty Crolll Light. 

At a recent meeting of th e Physical Society, Lon

don , Professor Minchin showed some experiments in 
i l lustration of his paper on " Photo-Electricity, " read 
at the previous meeting. In one of these a seleno 

al uminum battery, illuminated by the l i ght of a taper, 
deflected an electrometer needle, thereby actuati ng a 
relay and ringing a bel l , He after ward exhibited one' 
of his " impulsion cells " i n  action , and showed the 
change from the insensitive to the sensitive state pro
duced by a Hertz oscillator at a distance. 

In the discussion, Mr. Tunzel mann said Kalischer 
and Von Uljanin had worked at the same subject, the 
former being the first to make e xperimen ts on a photo 
e. m . f. in selen i um. His cells were made by wi nding brass 
wires ou glass t u bes and coating them with seleniulII, 
which was subseq uently annealed. These cells lost thei r  
power after some time, a n d  would not respond to fee
ble lights. By u sing two wires of d ifferent metals, he 
obtained better results. Fritts, in  1883, used brass and 
gold plates coated with selenium, and Uljanin em
ployed platiu um plates deposited so thin as to be 
transparen t. The latter experimenter found that the 
e. m. f. was proportional to the square root of the in
tens i t y of the light. He also observed that the omnge
yellow of the prismatic spectrum produced the great
est effect, whereas the yellow-green and green rays of 
the diffraction spectrum gave the m ax i m um e. Ill .  f. 
Com paring these results with Langley's observations 
on t h e  energy o f  the spectrum , it wou ld appear that 
the e. m. f. bf'ars n o rel ation to the maximum energy 
fal li ng on the surfaces. Speaking of the cause of the 
ph enomena, h e  said the electrolytic idea of Von UI
jan i n seemed i nappl icable to Professor Minch i n's re
sults, and he inquired whether a mixture of selen i u m  
a n d  al nmin um would u ndergo a gradual change by 
exposu re to l igh t. 

Dr. Gladstone said such a change, if it occu rred ,  
would b e  very slow , for nearly a l l  d ifficult ch emical reac
tions take time to cOlll plete. The fading of colors was 
add uced as an instance of slow chemical change pro
duced by light. 

Dr. Waller thought the subject might th ro w light 
on the changes occurring in the retina, and asked if it 
was possible to separate thermo-electric and photo
chemical effects. 

Dr, Burton said he had suggested that the action of 
light on the reti na was a photo-chemical one some 
time ago, but hith erto it h ad been difficult to obtain 
substances sensitive to any but the blue and violet 

rays, whereas the eye was most sensitive to green and 
yellow light. In the photo-e l ectric batteries, however, 
the e. m. f. may generate a current, and therefore 
en ergy, and the important qu estion seellled to be
Where does this enf'rgy come from ? Is a chem ical 
c h ange preci p i tated by the action of l i ght , or does a 
d i rect con v ersion of ligh t into electric energy occur ? 

ProfesRor Minch i n ,  In h i s  reply, said he th ough t his 
cells really t ransformed the incident energy. They 
were usually kept on open circuit, an d there appeared 
to be no deterioration with t i m e, the only change be
ing a sluggishness in developing their maximum e. m.  f. 

-----� �-- � -�------
Origin of the 'Vord Bronze. 

From an examination of texts due t o  the Greek al ·  
chemists, extracted from a documen t of t.he 16th cen
tury, Mr.  Berthelot carne to the conclus ion , especial ly 
after COlli paring them with certai n passages in Pliny 
the elder, that the name of bronze was deri ved from 
the cit.y of Brund usi um, the seat of certain manufac
tures i n  whi�h this alloy was employed. Now, Mr. 
Berthelot has found a text that is m ore ancient by 
th ree centuries (for it dates back to the time of Charle
magne), an d  the indications of which are still more de
cisive. It i s  a question of a MS. fo a nd i n  the l ibrary of 
the ch ap�er of th e Canons of Luy nes, and reprod uced 

by Mara tori in his  Antiquitates Ita lire. In t he Latin 
text i t  is  expressly specified a s  " Clomposition of Brin

disi : "  Copper two parts, lead one part, tin one part-a 

traditional formula that has come down to our time. 
It  won l tl , then,  seem indeed as if  the word bronze was 
deri ved from the ci ty of Brindisi, where bron ze was 
manufactured on a large scale.-La Genie Civil. 
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CHURCH ACOUSTICS.* 

An examinat io n  of several church auditoriums was 
made recently with a view . to determine whether any 
general principles could be discovered. appertai ning 
to the acoustic quali t ies of a hall for public speaking. 
and also !tny special acoustic features that might re
veal themselves in the particular rooms examined. 

It was assu med that for a hall of good acoustic quali
tiel' : 

(a) A low sound from the speaker should be audible 
in every part of the room. 

(b) A sound from any part of the room should not be 
readi ly  heard at the speaker's desk. 

(e) The sound that is read ily re-enforced by the re
sonance of the room should be as nearly as possible 
th e  pitch of the speaker's voice when used without 
effort. 

(d) There should not be such effect of resonance or 
of echoes as to render rapid speaking indistinct or 
con fused. 

Five churches in B rooklyn were examined, and in 
each case the tests were made with reference to the 
four points n amed. 

T hese tests were necessarily made when the rooms 
were unoccupied , and in consequence they did not per
fectly represent the conditions met w ith when occu
pied by an audience , but some ad ditional observations 
were made during church services in  regard to the 
t h i r d  and fou rth points. As all the rooms were exam
ined under similar conditions, the results justified a 
com parison of the five among themselves. Probably 
1 he greatest acoustic difference between a well filled 
auditori u m and an empty one i s  in  the echoes and the 
related effects of resonance. 

To make the test of the effortlrequired to produce a 
sound at one point which should be of a definite in
tensity at another point, the lowest sound that coul d  
b e  perceived plainly by a listener was the standard 
to be reached. 

To a small trumpet . a reed instrument, of the key of 
F. which was near the note in  each case to which the 
roOIllS reso unded read i l y , was affixeg. a si phon manome
ter, w h ich ind icated the pressure of the air producing 
the Hound of the instrument. It was shown by theory 
that the intensity of the soun d  at the instrumen t 
wou l d  be proportional to the pressure thus indicated,  
and prelim inary experiments were made with the ap
paratus, which proved the practice to be fai rly in  ac
cord with the  theory. The force required, then, to 
make a sou n d  j ust audible at various points, with t.he 
trum pet at a gi ven station ,  was read off by the experi
men ter. from the scale of the gauge, in mill i meters of 
the difference of level of water in the two arms of the 
U sb aped gauge. The pressure requisite to m ake an 
audible  sound with the listener close by the i nstru
ment was in each case first observed, and then the ex
cess of pressure over this for other points was re
corded.  

The trumpet was then gently sounded at the pulpit, 
the p ressure of the air being increased until the sDund 
could be heard by the listener, in successive positions 
t.h roughout the room. The location and dis
tances of the points were recorded , as also. the 
corresponding pressures req uisite for each. 
These gave the data for the first point to. be 
considered. 

The listener, taking his place at the pulpit, 
while the trumpet was sounded at various 
places in the room ,  gave the data in the same 
manner for the second point. 

A few trials with the voice determined the 
tone to which the room resounded forci bly, 
and the pitch as determi ned by a tuning fork 
was noted for comparison, later, with the tone 
of the preachers in cDnducting services. 

For the fourth point, the listener was sta
tioned success ively at various p l aces, and the 
speaker at the pul pit read unfamiliar passages, 
in the resonance key as already determined, 
with various degrees of rapidity, and noted the 
rate of read i n g at which confusion was experi
enced by the listener . 

The five auditoriu m s  ranged in extreme di
mensions from about 50 feet by 70 feet to 95 feet 
by 102 feet, and in seating capacity from 800 to 
2,200, and were diverse in architectural style. 
U nder the examination each readily displayed it!, own 
acoustic peculiarit i es. 

The accompanying diagram and tables of the room 
No. 3 wil l  serve as an example. In addition to the 
floor plan, it  is necessary to understand the form of 
the ceiling in  order to in terpret the results. C C C C are 
columns four feet in diameter, from which, at a height 
of about twelve feet, rise circular arches, forming a 
transverse arch across the front and rear portions 
of the auditorium and a corresponding one along each 
side, with smaller arches at the corners. Ahove the 
central part of the room rise from the columns the four 
corners of a square dome or lantern, with a flat top 
at a considerable he ight above the crowns of the four 
arches. In the center hangs a large chandelier. It is 

* Abstract o f  a paper read before t. h e  lJe partment o f  Physics in the 
Brooklyn Institnte. Jannary 29, 1891. By Prof. D. W. Hering. 

1titutifit �mtt i tau. 
the fourth column in each of the tables that is signifi
cant,  as it shows the additional pressure upon the reed 
of the trumpet requisite to make a sound audible at va
rious points in the room, as compared with that close 
at hand. It  shows whatever of irregularity exists in 
any one hall. as well as the actual pressure requ i red in 
the different cases. In No. 3 the pressure is seen to 
be irregular, ranging from 0 to 6 mm. of water, with an 
average value of 3 '7  mm. It is not, however, so impor
tant that these n u mbers should be smal l as that they 
should be unifo.rm . 

In No. 1 they ranged from 0 to 1. with an average of 0'2 mm. 
In No. 2 �.  U H O to 2, . .  U H H 1"1 u 

In No. 3 H � �  H 0 to 6, . . " . � ,. 3'7 .. 

In No. 4  h H U 0 to 4, H "  h , .  2°5 . , 

In No. 5 " o to 4, 

Rererring again to the fi rst table of No. 3, the effect 
at 7, 8, and 21 is in striking contrast to that at 6, 19, and 
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ROOM No. 3.  

20, as shown by colum u 4. Positions 8 and 21 are 
under the arches whose axis is transverse to the chu rch, 
and slightly forward of the axis ; 19 and 6 are at the 
same distance from the pulpit, but are under the lan
tern. 

Looking at the table of the " reverse series, " it is 
seen that in  most of the positions a less force is needed 
to produce a sound that would be audible at th e  pul 
pit than in the direct order. This pecul iarity showed 
itself i n  every one of the rooms, and in a marked de
gree. 

In No. 2, however, when the trumpet was sounded 
at the organ, which was to the rear and above the 
preacher, no increase of pressure could be detected, to 
be heard at the center of  the room and at the farthest 
position, a distance of seventy-five feet. 

The most difficult feature to deal with, in the 
acoustics of an auditorium, is the so-cal led echo. It is 
q uestionabl e whether all  cases of sllch effects are 
genuine echoes. Still, the effect, if detrimental to. dif'-

HERING'S PHONOMETER. 

tinctness , is objectionable by whatever name it  l!lay be 
known.  

An echo is  the repetition of a sound by reflection, to  
a hearer, after an interval of  t ime long enough t o  

permit him to distingUish the second sound from the 
first·. The usual l imit  of t ime allowed for thus distin
guishi ng two articulate expressions is one ten th of a 
second, and in this length of time a sound wi l l  travel 
110 to 115 feet. Un less, therefore, the reflected sound 
has traveled;110 feet further than the d i rect sound, it  
will cause no confusion to the hearer. Whether it  wi l l  
prDve objectionable depends also upon its  intensity, 
when it does reach him. The intensity decreases with 
increase of distance, and also with t.he n umber of re
flections the sound has undergone. B u t. if the rate of 
speaking is less than ten syl lables to a second, which 
may be taken as a maximum. then the difference of 

16<) 
TRUMPET AT P. 

Distance. Listener. Press. Difference. 

0 At hand. 10 mm. 0 
15' 1 14 4 
15' 2 12 2 
15' 14 14 4 
15' 15 13 3 
30' :� 14 4 
30' 4 13 3 
30' 5 13 3 
DO' 16 13 3 30' 17 14 4 
30' 18 16 6 
45' 6 14 4 
45' 7 12 2 
45' 8 13 3 
45' 19 16 6 
45' 20 15 5 
45' 21 13 3 
60' 9 14 4 
60' 10 14 4 
60' 11 14 4 
60' 22 15 5 60' 23 14'5 4 - 5  
60' 24 14 4 
75' 12 13 3 
75' 13 13 3 
75' 25 14 4 
75' 26 14 4 
13' �7 12 � 

-
TESTS ON ROOM No. 3. 

REYE RSE SE RIES, LISTENER AT P. 
-- - --.------�- �------ .. _-----------� - � - ----------T ------- - - ��-

D i stance. Trumpet. , Press. Difference. 

0 At hand. lO mm. 0 
30' 3-16 14 4 
:10' 5 12 2 
;;0' lil 12 2 
45' 6-W m 3 
45' 7-8 13 3 
45' 21 13 3 60' U-2'� 13 3 60' l1 14 4 
60' �4 12 2 
7!)1 12-25 13 3 
75' 13 13 I ;3 
75' :!6 12 2 lW ;!'{ 11 1 
==-

distances for a direct and a reflected sound must be 
more than 110 feet, for interference. In a forward and 
back line of transm ission, the hall would h aye to be 55 
feet long to prod uce an echo, and if  the rate of speak
ing were so del iberate as to permit one-fifth of a second 
interval between articulate sounds, no interference by 
reason of an echo from the front or back would occur, 
unless the hal l  were at least 1 10 feet lon g. In the five 
i nstances he re presen ted, the lengths ranged from 70 
feet to 102 fEet, and in each it was possible to produce 
con fu,sion by an echo. but the echo was subj ect to 
modifying i nfl uences that in several instances cou l d  be 
clearly recogn ized. A hearer may be so placed that 
the d i rect sou n d  i s  greatly obstructed while the reflect 
ed has a clear path way, and so may be the stronger. 
This was especially noticeable in  room No. 3, at the 
positions n umbered 28 and 29. 

The key to which a hall readily resounds, by reason 
of its size and proportions, is the pitch at which the 
soun d  of  l east intensity can be heard throughout the 
room . It is also j ust the tone in  which the echo is l i kely 

to be annoying. Hence it is in this tone that 
the orator has least propriety in speaking loud
ly.  Thus in the room No. 4, which was nearl y 
square, and with a flat ceiling broken in sur·  
face by girders running both longitUd inal l y  
and transversely, t h e  echo became percept i bl e 
only with words nearly in the keynote of t h e  
church. It was noticeable that in each audi
tori um, with a congregation present, the pre
vai l ing note of the speaker's voice was from a 
half to a whole tone lower than the resonance 
key of the room when empty. 

In room No. 4, the galleries extending along 
each side and across the end, with their col
umns and rising tiers of occupants, together 
with the organ behind the speakE'r, destroy the 
forms of the sound waves, both incident and 
reflected , and defeat the echo. In No. 5, the 
organ,  with its corrugated front, and gallery at 
the entrance, and the forest of columns about 
the pulpit at the end of the hall accomplish the 
same for the medial portion, and the pendent 
lamps probably assist laterally. A placing Df 
the organ in Nos. 1 an d 2 as in No. 4 is doubt
less beneficial. In No. 3 there is nothing but 

one chand elier t.o do good , while the speaker has 
an elastic glass partition beh ind him to heighten in
stead of defeat the second reflection . 

Plainly, little generalization is possible from so few 
instances. So far as they do show anything in common, 
we might say that a position near a wall is likely to be 
a better place for hearing than the center of the room ; 
that in all the instances here presented, the place oc
cupied by the preacher was s uperior for hearin g  
sounds throughout t h e  room to nearly every place in  
the rODm for listening to. sounds from the pulpit. Also, 
that any arrangement of ceil ing or wall that tends to 
focus the sounds by reflection excites thereby in
equalities i n  the acoustic merits of the auditorium. 
S uch are especial ly �pherical dOIllE's, and arched cei lings 
acruss th e room. This was exelllplified in No. 2, No.. 
3 and No. 5. 
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RECENTLY PATENTED INVENTIONS. 

Engineerl ll�. 

FEED WATER H E A 'fE R. - Loveatus 
Norton, Escanaba, )! ich. This invention is designed 
to utilize the exhanst steam of locomotives to heat the 
water before it enters the boiler, there being provided 
for this purpose iu  advance of the smoke chamber a 
supplemental cham ber w i th the bottom of which the ex· 
hanst communicates, the feed water pi pe being extend_ 
ed through and having a coil l ocated in the supplemen. 
tal chamber. 

ROD PACKING.  - James W a I k e r, 
Londou, Engl and. This is  a packing formed of metal 
and asbestos or other fibro u s  strands, interwoven into a 
sheet and folded bel lows· l ike mto layers, with metal l i c  
pins embedded i n  t h e  packing and exposed on i t s  work· 
ing face, the folds to opeu to the steam, makiug a pack. 
Ing of great el asticity, designed to resist the heat of 
hIgh pressure steam in triple expansion engitles. 

HYDRAULIC PRESS P U )IPING ENGINE 
GOVERNING GEAR.-Charles Davy, Sheffield,  England. 
Two patents have been grauted thi. i nventor, covering 
improvements on a former patented invention of the 
same inventor, for control l ing the speed of the engines 
of a press for forging or other pnrposes where the 
water is  pumped against a variable resistance, there 
being combined with the steam regulating valve a 
pl unger acted on oy the hydraul i c  pressure opposed 
to the engines and opposed by a sprmg, a hand lever 
being pivoted to the p l u nger and connected to the valve, 
with an adj ustable stop, or connccted to the valve and 
\\'orking i n  a s l ot i n  the p l u n ger, whereby the move .. 
ment of the valve beyond a certnin point is dependent 
on the posItion of the pi l l nger and the movement of the 
lever, while the valve may be c l osed independently of 
the position of the plunger. 

Electrical. 

TELEGRAPH TRANS)IITTER. - Samuel 
W. Smith, New York City. This device has a revolu· 
ble shaft carrying sending mechan ism, with means for 
c l osing the circuit  through the shaft pi nion and send
ing mechan ism. and other novel featnres, affording a 
separate transmi tter for each letter, so that a key may 
be operated to send one letter before the movement of a 
preced ing key is complete d ,  thus fac i litating the rapid 
�end i n t'"  of messages. 

ANNU NCIATOR AXD INDICATOR . -Joh n  
E .  A. M i ller, San Francisco, C a l .  The mechanism be
tween the indicating devices and the annunciat.or bell 
and battery, provided by this invention, is  such that 
the cl osing of the external or main signal circuit w i l l  
operate to close t h e  short annunciator circuit a n d  cause 
the bell to sound until the short circuit is  broken. 

Raihvay Appliances. 

CAR COUPLING. - Chau ncey W, Smith, 
Brush Creek, Iowa. The d rawhead of this device has an 
offset with a beveled hood i n  which a l ift  arm i s  pivoted 
having a recess in which tbe coupling pin i. pivoted, in 
connection with a spring and means of releasing the 
pin, the coupling being automatic. while uncou pling is 
effected from the top or side of the car, and the im
proved coupler being adapted for use with the old style 
of l ink coupler. 

CAR COUPLING. -Francis A. Johnson, 
Powhatan, Ark. The drawhe"d of this coupling has 
transversel y  s l i d ing sprmg·pre.sed plates in connection 
with vertically reciprocating bars and a rocking lever, 
to control the engagement of an arrow-headed coupling 
l ink by the plates, the device being simple in construc
tion, and adapted to couple cars of varying heights 
without req uiring the operator to step between the cars. 

RAILWAY AXLE Box. - Louis Ellert, 
�ew York City. Combined with a box shell  with  a 
tapered recess across its inner end is a leather paC king 
jOint apertured to fit tightly on the journal, and spl it  to 

receive a wedge from below, making an improved 
metall ic  bearing with lubri cating device, and method of 
sealing the aperture when the journal end of . the axle 
penetrates the box. 

RAIL BRAKE. - Albert M. P e r  r y, 
Richmond, Va. This is an inexpensive and easily ap· 
plied device, with whIch the wear w i l l  be upon the rail 
inst.ead of upon the wheel ,  the inven tion con sisting of 
an arm carrying a brake s hoe at i ts outer end. the arm 
being fulcrumed l oosely on the car axle, and its raising 
and lowering being control led from the ordinary brake 
mechanism. 

RAILRO AD FROG. - Mason A Dud ley, 
Buffalo Forge, Ya. This invention relates particularl y 
to a spring frog designed to be safe at a l l  times, whether 
al l the parts are ill proper working order or not, and 
provides a fixed wing rail beneath which is a s l iding 
plate carrying a movabl e  wing rai l .  the plate being 
adapted to be sprung ontwardl y  when the wheel passes. 

CAR T RANSOM LIl<"I'ER. - John L. 
Baker. Greensborough, N. C.  Combined with a series 
of pivoted ventilating windows are horizontal shifting 
bars with chains or cords connecting the bars and the 
window bolts, and other novel features, whereby all the 
windows on both sides of the clear story of a railway 
coach may be simul taneously opened or closed. 

ELEVATED RAILROAD. - D a v i d B. 
W�aver, Hopewell.  Pa. This invention covers a plan 
for an electric, cable, elevated road. in which the ope
ra tor starts a motor rotating a drum to wind up part of 
the cable to propel the car, the invention covering novel 
detai l s  and combinations of parts designed to afford 
mean. of rapid transit at a low cost. 

llIechani('al. 

DECORTICATING MACHINE. - J 0 s e 
Garcia Hernandez, Havana, Cuba. Combined with 
reciprocating double knives is  a fixed and a movable 
presser bar, and interm ittent feed rollers ar ranged afler 
• novel plan. with other distinctive features, the ma
chine being designed to break ramie, j u te, hemp, and 

other fibrous plants, cleaning the fiber of woody matter 
and rendering it smooth, 

FILE CUTTING MACHINE. - J u 1 i u s  
Erlenwein, Edenkoben, Germany. Combined with an 
automatic feeding mechanism is  a device for holding a 
cutter, a mechanism to intensify the blow, a screw gear 
which operates the automatIc cutting mechanism, and 
causes the cuts to be wider in the center, in connection 
with a table and carriage which operate antomatically, 
and enable the serrations in the files to be cnt at any 
desired angle. 

MIDDLINGS PURIFIER AND DUST COL
LECTOR.-Ferdinand C. Miller and John H .  Walker, 
Oregon CIty, Oregon. This invention covers novel 
details  and combinations of parts in a machine designed 
to effectively purify and grade middlings, and at the 
same time collect all  separated dust and other impuri
tIes, the middl ings not being subjected to any harsh 
treatment so as to become floured or broken. 

LUMBER D RESSING MACHINE. -Robert 
L. Patterson, Well ington, Kansas. This machine has 
a wheeled frame with a vertical shaft carrying a dress · 
ing head, in connection with a clamping frame and 
longitudinal track, for dressing floors or the surface of 
l u mber, the faces and edges of the wood being conve
niently and effectively dressed with knives or with sand
paper or emery, the dressing head being revolved by 
operating a crank. 

BORING MACHINE . -George L. Cam p

bel l ,  Wil l iamsport, Pa. This is a machine special ly 
designed for conveniently boring holes in joists of a 
ceiling or floor for the passage of concealed el ectric 
wires, being a hand implement in which i s  a boring hit 
and operating mechanisn:. mounted i n  an open two· part 
frame. 

BORING AND MORTISING MACHINE . 
William C. and John A. Aycock. Griffin, Ga. Thi s i s  
an improvement on a former patented invention of the 
same inventors for a blind stile boring machine, with 
which a morti sing machine Is  so com bined as to rapidly 
and automatically bore the apertures and make the 
mortises at the same time, a rotary boring bit passing 
through a reCiprocating non-rotary hollow mortising 
tool , with means for independently reciprocating the 
bit. 

BRICK KILN. - John B. Griswold , 
Zanesville. Ohio. This invent.ion covers an improve. 
ment on a former patented invention of the same in
ventor. the kiln bemg designed to 6ffect a thorough 
combustion of the fuel and gases, and the arrangement 
being such that the products of combustion enter at the 
top or bottom, while alternate direct or indirect 
draughts may be used , and the heat can he quickly di
rectedlto any part of the kiln. and cut off at other parts, 
or sent through the kiln at d ifferent angles. 

STRAP AND BUCKLE SHIELD.-George 
H. Nicholls, Galveston, Texllll. This shield is made of 
a ftat elonr,ated plate with a slot near its center, two 
pairs of limb. from the side edges of the plate being 
adapted to loosely clasp a strap, the shield being readily 
adjustable, and designed to prevent the ordinary wear 
on a strap resulting from the action of the bnckle. 

STOVE PIPE FASTENE R. - Frank A. 
Snow, Davi d City. Neb. This is Ii clamp for u.e at the 
chimney flue, and capable of longitudinal adjustment, 
so that the device may be applied to walls of dIfferent 
thicknesses, to receive the pipe in poe:ltion, the BRrne 
size fastener being appl icable to stove or furnace pipes 
of different sizes, and no special tools being needed. 

B RACKET BED. - Thomas E. Sm ith, 
New Castle,  Pa. This is a device by which a crib may 
be readi ly at tached to or detached from a regular bed
stead, the crib having transverse spring bars adapted 
to pass through bearings on the bedstead, and a longi
tudinal bearing adj ustably secnred to the free ends of 
the spring bars, the crib  being permitted to swing up 
and down freely. 

CARRIER AND CLEANE R . - Jacob H .  
R .  Wendel, Harrisburg, Pa. This invention consists o f  
a shaft mounted t o  tnrn i n  a handle, and carrying a 
brush and adjustable arms, by which cuspldores and 
similar articles may be conveniently carried from place 
to place and c leaned by the brush without soiling the 
hands or clothes. 

TOY. - Sadie F. Simpson, Saxon ville, 
Mass. This device consists of separated teething rings, 
of rubber, ivory, or other suitable material, a hollow 
handle u n i ting the rings, and there being a rattl ing 
device within the handle. 

NOTE .-Copies of any of  the above patents will be 
furnished by Munn & Co .. for 2.5 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 

NEW BOOKS AND PUBLICATIONS. 

TRIPLE EXPANSION E NGINES AND E N
GIN E  TRIALS. By Professor Osborne 
Reynolds. New York : D. Van N os
trand Company. 1890. Pp. i v, 191 . 
Price 50 cents. 

This l ittlp. work of the Van Nostrand Science SerIes 
gives the results of tesl s with special engines at the 
Owens College, Massachnsetts, laboratory. While the 
engines were built for work, they were also especially 
desi/l:ued to facmtate tests by the students and pro
fessors of tbe col lege. The results of such tests are 
written here, with a discussion on the same when the 
paper was read before the engineering society. 

CALCINING CEMENT. - Paul Krott- A DESCRIPTIVE T REATISE O N  CON
STRUCTIVE STEAM ENGINEERING, 
EMBRACING ENGINES,  P UM PS, AND 
BOILERS By Jay M. Whitham.  
N e w  York : John W i ley & Sons. 1891.  
Pp. vi, 900. Price $ 1 0. 

naurer, White Hall, Pa. This invention provides an 
improved kiln for the continuous burning of cement or 
l ime, designed to economize fuel, preven t slagging ad
hesion of" material on the wall of the combustion 
chamber, and utilize escapin,lt heat to generate steam 
employed in the burning process and for general uses. 

SAND SCREEN. -C harles Prescott and 
Moses H. Bennett. Fairmount, Neb. The frame of this 
screen has a circular opening in it. front through which 
projects a double angle bracket forming one of the 
bearings of a shaft carrying a rotary Bcreen revol ved by 
a crank arm, whereby fine sand may be quickly sep
arated from coarser materials, gravel, etc. 

Agricu l t u ral. 

PLOW AND FERTILIZER DISTRIBUTER. 

-Will iam F. Moss, Fitzpatrick's, Ala. This is a com· 
bination machine in which the hopper box is self·ad· 
justing for height on the plOW, and a distribnter roller 
is revolved as the plow moves forward, spring plates in 
the hopper box contacting with grooves in the roller, 
whereby the fertilizer is distributed as a growing crop 
i s  cultivated. or a powdered fertilizing compound may 
be thoroughly mixed with the soil. 

POWDER DISTRIBUTE R. - Merritt C. 
Barden, West Pawlet, Vt. This is a device to be car. 
ried by hand, consisting of a cyl indrical receiver w i th 
central bottom apert.ure, below which is retained a pan 
with suitable holes in its bottom, the receiver delivering 
the powder on the screen-like bottom of the pan. from 
which it is  sifted by agitating the pan. 

BUTTER WORKER. - Thomas M u i r, 
Mar/l:aretville, N, Y. This invention covers an improve· 
ment on a former patented invention of the same mven· 
tor for a butter worker which IS simple and durable in 
construction and not l iable to get out of order by 
warping, leakage or other causes, the invention cover
ing various novel details and combinations of parts. 

Miscellaneous. 

CALENDAR. -James D. Watters, Belair, 
Md. This is an improved nniversal calendar composed 
of three sections, the second turning within the first. and 
tbe third within the second. the first section having the 
dominical letters, with the names of the months ar· 
ranged in relation thereto, a movable disk registering 
therewith the day. of the week, and another movahle 
disk registering the days of the month with the days of 
the week. 

TWINE REEL.-John B. Holmes, New 
York City. This invention provides a frame with 
swinging arms to support a spool or bal I of twine in 
such way as to readily give off only the desired amount 
of twine require:! at a time, a retainer preventing fur
ther nnwlnding and tangl ing. 

B o o  T OR SHOE CASE. - Simon F. 
Frazier. Quenemo, Kansas. This case has a series of 
guides or strips centrally pivoted, with an adjustable 
part ition held in  side pieces, the Invention being 
designed to afford a n6at and inexpensive case which 
will hold the boots in  place against falling when on" or 
more pairs have been removed, without increasing the 
size of the box. 

The title of this book sufficiently tells itB scope, 
which is  the constructive featurcs of steam engineer
ing as regards engines and boilers, with their acces

sories and appendages. The various types of en· 
gines are classified. and the subj ects of heat and steam 
with thermometers and calorimeters are discussed, and 
the subject of design occupies most of the rest of the 
book. The work is profusely i l l ustrated with cuts show· 
iug actual practice of all of the best firms of engine 
makers, boiler manufacturers and others, while the 
diagrams of indicators, tables of constants, etc . ,  add 
iargely to the theoretical value of the book. 

THOMAS JEFFERSON'S VIEWS ON PUBLIC 
EDUCATION. B y John C .  H enderson . 
New York and London : G. P. Put
nam's Sons. 1890. Pp. viii , 387. 
Price $ 1 .  75. 

The thoughts of the founder of the United States gov· 
ernment upon the necessity of educatIOn for the people, 
as here presented, are of unusual val ue at the present 
time. when so much attention and discussion is lavished 
upon educational subjects. The pre.ent work Is princi. 
pall y  made up of extracts from Thomas ,Teffers on's writ· 
ings and hIS views on the imperative n ecessity of edu· 
cation for youth. A chapter is devoted to .. Our Col
ored Brethren," which, of course, applies to modern 
times and Is  only indirectly referred to Jefferson's 
theories. Finally, a ,Teffersonian amend ment to the 
constitution is proposed and enlarged u pon in a special 
chapter. 

TRAN SAC'fIONS O�' THE K ANSAS STA'I'E 
HISTORICAL SOCIETY, . EMBRACING 
TH�� FIF'fH AND SIX'fH BIENNIAL 
REPORTS, 1 886-1888. Vol . i v. Topeka. 
1890. Pp. 819. 

A great portion of the most  stirring period of Kansas 
history is incl uded in this volume of Transact ions of 
the Kansas Historical Society, which i. largely devoted 
to the reproduction of the official correspondence per
taining to the office of governor of Kansas Territory 
in 1856 and 1857. It is a very valuable contribution to 
recent American history and will be welcomed by many 
.tudents of this department., in which the students are 
becoming more numerous every year. Tbe alphabeti
cal index of  60 pages, containing almost every name in 
the entire volume, "s well as the subjects, i s  B great 
addition. 

A SHORT COURSE OF EXPERIMENTS IN 
PHYSICAL MEAS UREMENT. By H ar
old Whiti n g. In four parts. Part 
I I .  Sound . Dynamics, Magnetism 
and Electricity. Cambridge : John 
W i l son & Son. 1891. Pp . vii,  583. 

The physics of to-day is real ly  the . .  science of 
measurement,," a term originally ap plied to electricity 
only. The present work is an excel lent contribution 
to the " £Icience of measurement" in sound. dynamics. 
magnetis m .  and electricity. It is a con UD ustion, and 
forms the second part of a treatise Oil the measurements 
of physics, and It Ie deei&ncd for experimental work. All 
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the apparatns and experiments shown are such as arE 
pecu l iarly suited for work in what has been termed the 
new physic!. 

WAR AND THE WEATHER . By Ed ward 
Powers. Delavan, Wis. i 890. Pp. 
202. Price $1. 

A theory has long been held that cannonad ing pro
duces rain. In " War and Weather " the subject is re
v iewed, with many oplOions from different m i l i tary au· 
thorities as to the water supply of the country, with sug· 
gestions as to the production of rainfall  artificially for 
the fertil i zation of large areas of the country. 

INCA NDESCENT ELECTRIC LIGHTING. A 
practical descri ption of the Edison 
system. By L. H.  Lati m er. To whillh 
is added the design and operat ion of 
incandescent stations. By G. J. Field . 
And a paper on the maximum effi
ciency of i n candescent lam ps. Bv 
John W. Howe l l. New York : D. 
Van Nostra n d  Company. 1890. Pp. 
140. Price 50 cents. 

The Edison system has now become recognized as 
the leading low tension l ighting sy.tem of this country. 
The present work, treating of the general cond ition of 
the system and the manufacture and efficiency of in
candescent lamp., is an extremely iuteresting contri
bution to the subject and, we have no doubt, will be 
appreciated by a large cl ientage. The book is fully 
i l l ustrated by engravings and diagrams relating to the 
subject. 

T h e  Campbell & Zel l  Company, of Bal
timor�, Md .• have just issued a handeomely il lustrated 
catalogue of the Zell improved water tube hoiler, which 
has an establ i.hed record as a safe, economical. and 
efficient steam producer. A contract has recently been 
awarded the company for a 6110 horse power boiler for 
the Metropolitan Rail road Co., of Washington, D. c. 

The special machi nery and mach ine 
tools made by the Dwight Slate Machine Co • •  of Hart· 
ford , Conn., are described in a neat i l l ustrated cata
logue issued by the company. Many kinds of dri l l s  
a r e  shown, fl n e  engine a n d  bench lathes, cutter and 
reamer gri nders, plain and nut mil l ing machines, screw 
slotting m achines, marking machines, cu t-off tool�. 
chucks, etc., all of a standard excellence in quality of 
material used and accuracy of workmansh ip. 

SCIENTIFIC AMERICAN 
B U I L D I N G E D I T I O N . 

MA.RCH N UMDER.-(No. 65.) 
TABLE OF CONTENTS. 

1. Plate in colors showing the residence of P. H. 
Hodges, at Stratford, Conn. Perspective view, 
floor plans, etc. Cost complete $8,000. 

2. Handsome colored plate of an elegant residence in 
Riverside Park, New York City. Floor plans, per
spective elevation, etc. Cost $30.000. 

3. Residence at Bridgeport, Conn. Perspective vIew, 
fioor plans, etc. Cost about $7,000. 

4. Handsome residence of Mr. F. Chamberlain. at Hart· 
ford. Conn. Francis H. Kimbal l ,  of New York 
City, architect. Floor plans, perspective eleva_ 
tion, etc. Cost $60,000 complete. 

5. Illustrations of two attractive semi-detached houses 
erected for Mr. A. L. Pennock, at Philadelphia, 

Pa. Floor plans and perspective. Approximate 
cost $15,000 each. F. U. Beal, New York, 
architect. 

6. Floor plans and photographic view of a residence at 
Edgecombe Court, Chicago, Ill. Estimated cost 
$5,400. 

7. A pillar cottage erected for Mr. G. W. Childs, at 
Wayne, Pa. Cost $6,000 complete. Perspective 
and floor plans. 

8. Handsome residence at Hartford, COUll . .  W. B. 
Tuhbey, architect, New York. Cost $19.000 com
plete. Floor plans and perspective. 

9. Two floor plans and photographic view of an attrac_ 
tive residence at Austin, Chi cago, Ill . Estimated 
cost $7,000. 

10. A very convenient and attractive suburban cottage 
of modern design, erected for Mr. E.  W. Given, 
at Mont Rose, Orange, N. J. Cost $5,500 com_ 
plete. Messrs. ROSSIter & Wright, architects, 
New York. Floor plans and perspective. 

n. Residence at Alexander Avenue. Buena Park. 
Chicago. Est imated cost $5,000 complete. Plans 
and photographic view. 

12. Photo/l:raphic perspective view of the residence of 
Mr. Frank Crowell,  Minneapolis, Minn. F. E. 
Joralemon, architect. 

13. Miscellaneous contents : Pre.erving smoke pipes 
from rUBt.-Door hanging, i l lustrated w i t h  6 
figures.-Safe construction of buildings, i l lu strat· 
ed with 5 figures.-Improved blind slat planing 
machine, i l lustrated . - Seamless copper house 
boiler, i l lustrated. -Best qnality of roofing tin 
plate . -Blower engines of the Galena.-An effi
cient sandpapering machine. i l l ustrated. - The 
.. Hero " spring hmge, iIlustrated.-The Duplex 
joist hanger. 

The Scientific American Architects and Builders 
Edition is issued monthly. $2. 50 a year. Single copies, 
25 cents. Forty large quarto pages, equal to about 
two hundred ordinary book pages : forming, practi. 
cally, a large and splendid MAGAZINE OP ARCHITEC' 

TURE. richly adorned with elegant plates i n  colors and 
with fine engravings, i l l n strating the most interesting 
examples of Modern Architectural Construction and 
allied subjects. 

The Fullness, Richness, Cheapness, and Convenience 
of this work have won for i t  the LARGEST CIRCULATION 

of any Architectnral pnblication In the world. Sold by 
all newsdealers. 

MUNN & CO .. PURLI8HERI, 

361 Broadway, New York. 

© 1891 SCIENTIFIC AMERICAN, INC.



The charge for lnsertwn under thzs head is One Dollar 

a line for each insertion : about eight words to a liru. 
d dverti.ements must be received at publica/wn offic€ 

as early as Thursday mOl'mng to appea1" in next issue. 

For Sale-New and second hand iron-working ma-
chinery. Prompt dehvery. W .  P. Davis, Rochester, N. Y. 

Preooes & Die. Ferracme Mach. Co , Bridgeton, N. J 

Barrel, Keg, and Hogshead Machinery. See adv. p. 30. 
For hest hoisting engine. J. S. Mundy, Newark, N. J. 

Best Ice and Refrigerating Machines made by David 
Boyle, Ch Icago, II I .  155 machines in satisfactory nse. 

The Improved Hydraultc Jacks, Punches, and Tube 
Expanders. R. Dudgeon, 24 Columbia St., New York. 

SCrew machines, mill ing machllles, and drill presses. 
The GarvlD Mach. Co., I..laight and Canal Sts., New York. 

. .  How to Keep BOilers Clean . "  Hend your address 
for free 96 p. book. Jas. C. Hotchkiss. 120 Liberty St., N. Y. 

Billings' Patent Adj ustable Tap aL<d Reamer Wrench· 
es. Bronze Forgings Billings & Spencer Co .• Hartford, 
Conn. 

Split Pulley. at low prices, and of same strength and 
appearance aa Whol e Pulleys. Yocom & Son 's Shafting 
Works. Drtnker St . . Ph Iladel phia. Pa. 

For low prices on Iron Pipe, Valves, Gates, Fittings, 
Iron and Brass Castm g's, and Plumbers' Supplies. write 

A.  & W. S. Carr Co . . 138 an d 140 Centre St .. New York . 
The best book for electricians and beginners III elec

triCity is " Expen mental Science." b y  G eo. M. Hopkins. 
By mail , $4 : M uon &, Co., publishers. 361 Broadway , N. Y. 

The Dwigbt Slate Macbine Co., of Hartford. Conn., 
make the most exten sive Ime of hand, foot. and auto
matic feed dril1s for lIght work. � in. boles and less. 1891 
cata logue free. 

�Send tor new and complete catalogue ot Scientlflc 
snd other Books for sale b y  Muon & Co . •  361 Broadway. 
New York. Free on applIcatIOn 

HDITS TO CORRESPONDENTS. 

Name8 and A ddre8" must accompauy all  letters. 
or no attention W i l l  be paId thereto. Tbis 1S for our 
informatloll and not for vuhhcatlOo. 

References to former articles or answers should 
give date of paper and page or number of question. 

Inqul rle" not answered in reasonable time should 
be repeated � correspondents wI l l  bear in mind that 
Borne answers require not a l itt le research� and, 
though we endeavor to repl y  to al l  either by letter 
or I n  this department. each must take his turD. 

Speci a l Written I n formation on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific American Snp plement8 referred 
to may he had at the office. Price 10 cents eacb. 

B o o k 8  referred to promptly supplied on receipt of 
prlce. 

M i n e ral" sent for examination should be distinctly 
marked or labeled. 

(2879) R. L. N. writes : 1 .  I have a very 
fine meerschaum pipe that has become bruised "nd 
scratched ; how can I repolish it ? A. For your meer_ 
schaum apply ordmary polishmg processes, sand paper 
of progre�sive fineness, and fine crocus or rotten-stone 

eventual ly. 2. I have also an old violin that I would 
l ike to scrape and restain and varni.h. What is the 
stain that puts snch a rich color on violins ? A. For 

Eltainmg a violin red dragollls bl ood may be used or red 
sanders wood. For yellow, aloes, annatto, gamboge, 
turmeric or saffron , dissolve In alcohol , filtermg if neces
sary. aDd apply.  The reds and yel lows are to be mixed 
to suit the taste. There are many formula, for var
nishes. One is fused amber 2 ounces, tnrpentine 5 
ounces, drying lim�eed oi l  5 ounces � db3solve by heat. 
For spirit varnish the following is a representative 

formula : Mastic and sandarac. of each 1 drachm, lac 6� 
drachms, alcohol 5 fl.  oz. It is  no easy matter to var

nish a violin successfully.  Some makers apply no stain, 
but use colored varnish. Tbe above colors may be used 

in the spirit varnish. A large number of coats are given 
and each coat i s  rubbed down with !(round pumice and 
water or with fine sand paper. 

(2880) C. A. A. says : I noticed a query 
in the issue of Novemher 8. 1'90. page 299. query 
2558, a statement that a bout 25 or 30 feet long would 
not �o much more than lO miles an hour. 1. Why will  
not a boat of that size go 16 knots an hour as wel l  as a 
5,000 ton steamer, with the "arne propel l er of horse 

power ? A. Smal l boats as well as large ones bave tbelr 

propelling power proportioned to tbe use that tbe boat 
is made for. If carryiug capacity is sacrificed, great 

speed may be obtamed. 2. Will  not the same Sized boat 
go faster with side wheel s than With a propeller witb 
the same horse power? A. There is but little difference 
between Side wheels and propellers in  sti l l  water. Tbere 
is no reason why small boats should make as high 

speed as large ones. The conditions of resistance and 
power are not the same. A small boat cannot carry as 
great power in proportion to tonnage, with besi l incs for 
speed, as large ones. 

(288 1 )  E. S. L. ask8 whether tallow can 
be deodorized, and whether, by doing so, the lubricat
ing qualities of the tallow would be preserved or lost ? 

A. See query 2878. Tbe luhricating qualities would re

main. but the traces of acid it would retain migbt do 
much barm. 

(2882) W. F. W. 8ays : I have a six-cell 
plunge battery, capacity of each cell 80 cubic inches, 
size of ZIllC plates 3x5 incbes. fi ve'sixteenths inch tbick, 
one zinc and two carbons in each cell .  1. What is its 
voltage ? A. At the start about 12 volts, rapidly run
ning down to 6 or 8 volts. 2. What candle power lamp, 
and of what voltage wil l  it run most successfully for 
one hour, for two honrs, for three hours ? A. Use an 
8 volt lamp. 3. Will the l il(ht fail mnch at the end of 
times mentioned 1 A. Yes ; it will run down rapidly. 
4. What are the IlLtest opinions of the best authorities 
regarding tbe val ne of Dr. Koch's consumption cnre ? 

A. We refer yon to onr columns for several accounts. 

On tbe wbole, opinions are favorable. 5. Is consump-

J tieutifit !meritnu. 
tion contagious ? A. Probably not. 6. Home time ago 
you u:ave a receipt for making a baklllg powder of bI
tartrate of potash and bicarbonate of soda. It is an ex
cellent powder and stronger than any I can buy, but 
upon standing it becomes lumpy. Shall I add flour ? 
A. Use more flour and mix more thoroughly and keep 
dry. 7. Where powders are mannfactured for the trade 
what methods are used for mixmg the IIlgredients ? A. 
Siftlllg machines are excellent mixers, and need not 

cost very much. Your other queries we cannot under
take to answer, }I"or information on consumptIOn, its 

contagiousness and cure, we refer yon to our SUPPLE
MENT, Nos. 338, 242, 243, 77, 297. and many others. 

(2883) H. C. P. says : Will you please 
inform me tbrough your columns the l ife of different 
woods used for railroad ties ? Tbe life of rails ? A. 
The life of ties and rail s  depends entlrely upon the 

amouut and weight of traffic. Of uncreosoted woods, 
chestnut lasts the longest, 5 to 14 years, wbite oak 5 to 
10, spruce 4 to 7 years, hemlock 4 to 8 years. Steel rai ls  

last  from 9 to 25 years ; iron rails are nearly out of use. 

(2884) J. R. & J. B. ask : 1 .  Why is a 
ship built and launched stern first ? Is there not a sci
entific probl em attached ? A. Because tbe fullness of 
the stern prevents the shipping of water. 2. What is 

the best rust preventive for blued steel ? A. Thin 
mastic or sbellac varnish. 

(2885) G. F. D. says : I have a quanti ty 
of electrotype metal that I wish to nse to back np 
curved electro shel ls  in  casting box, but I find It  too 
thick and sluggish to run well and fill out tbe mould. 
Can you inform.me if a mixture of tin witb it will make 

it more fluid, and if so, i n  what proportion should it be 
used ? Is there any other metal equall y  effective ? A. 

Our electrotyper says when be uses the old metal he 

adds for each 100 pounds of it  4 pounds of tin and 3 

pounds of antimony, and finds the metal tben flows 
nicely. It would, he says, make still better plates if 25 
pounds new metal were added, 

(2886) H. R. C. asks : What is a good 
transparent cement for microscopical purposes ? A. 
The followlllg is highly recommended : 

Gum dam mar . . . . . . . . . . . . . . . . . . . . .  5 drachms. 

Gum mastic. . . . .  . . . . . . . . . . . . . . . . . .  3 
Dried Canada balsam . . . .  . . . . . . . .  3 
Chloroform . . .  . .  . . . . . . . . . . . . . . . . .  1 fl. oz. 
Spirits of turpentine . . . . . . . . . . . . . .  1 .. 

Dissolve by shaking, then filter through filter paper. 

(2887) C. E. R. asks : Would you please 
lllform me what Will give black ink a good gloss witb
out making it sticky ? A. Gum arabiC. 

TO INVENTORS. 
An experience of forty years, and the preparation ot 

more than one h undred thousand applications for pa· 

tents at home and abroad. enable us to u nderstand the 

laws and practIce on both contments. and to possess un

eq ualed faCilities for procuring patents everywhere. A 
synopsis of the patent laws of the Umted States and all 

forei�n countrIes may be had on applicatIOn. and persons 

contemplatin� the securmg of patents. eIther at home or 

abroad, are invited to write to this office for prices, 

which are low. in accordance WIth the times and our ex

tensive faCIlities for conducting the business. Address 

MUNN & CO . . office SCIENTIFIC AMEII ICAN. 361 Broad
way, New York. 

INDEX OF INVENTIONS 
F o r  which Letter. Patent of t b e  

United State" were Granted 

March 3, 1891, 
& N D  EACH BEARING THAT DATE. 

I Bee note at end of l ist about copies of these patents.] 

A d ding and wrltm2' ma('hine. A. C. L u d l u m  ( r) . . . .  11 . 147 
Addmg machine. Beardsley & Hosea . . . . . . . . . . . • . . 447.4.'11 
A ddIng machtne. D. J. Rowlan d  . . . . . . . . .... . .. , . . .  447.&);) 
Aerator, I�. J .  Macy . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  447,573 
Allitator for kettl es or tanks, .1 . Hobbs . . . • . . . . . . . .  447.:>66 
A ir brake, T. J .  Hogan . . .  .. .. . . . . . . .  . . . . . . . . . .. 447 •• ;n 
A n n u n ciator, e lectrIcal, \V. E. Cram . . . . . . . . . . . . • • . • 447,558 
AtomIzer. C. 14-', Bac h ler . . . . . . . . . . . . • . . .  ' . . . . . . . . . .  447,5!¥.f 
Ax head . J. M. H o l lad ay . . . .  . .  . . . . . . . . . . . . . . . . . .  (47.685 
A xl e  bearinll . D. W. Co pel and . . . . . . . . . . . . . • . . . • . •  44-7.2nS 
A x l e bearin6C. S. B. G o:lf . .  . . . • . • • . • . . • . . . • . . . . • •  447,608 
A x l e  bearing. A. R. HamI lton . . . . . . . . . . . . . . . . . . 447.5H 
A x l e  journal bearmg. car. G. N. Sceets . . . . . . . . • ' . .  447.527 
Ball. See Shoulder strap b8�. 
Ba" h oider, J. M .  Holladay . . . . . . . . . . . . . . . . . . . . . .  447,f,s6 
Ballast loadi ng apparatus, Butler & Sim mons, Jr . . 447.460 
Ban dage. antI-snOrtnll. A. Mosterts . . . . . . . . • . • • . . . . .  447�b1t5 
Banner. H. \V. M und henk . . . . . . . . . . . . . • . • . . . . . . • . . . .  447.6!:l6 
Bar. See Detector bar. 
Bearinll. G. H. Zielller . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  447.598 
Bed su pport. foldin", H. Waddell . . . . . . . . . . . . . . . . . . . 447.589 
Beer. tlmshlDll. O. Zw let usch . . . . . . .  . . . . . . . . . • • •  447.484 
Bel l pul l .  electrtca l door, L. W. Cleveland . . • • . • • .  44i.748 
Belt tensIOn device, J. C. Bryce . . . . . . . .. . . . . . . . . . . .  447.444. 
Bicycle, V. M. M oore . . . . . . . . . . . . . . . . . . . . .. . . . . . . . .  4-t7.:H l 
Bicycle, w. ��. ThGm pson . . . . . . . . . . . . . . . . . . . . . . . . . . .  447.;)82 
BIcycle pedal. W. O. Wort h . . . . . . . . . . . . • . . . . • • . . . .  447,3�1.' 
Bm or holder for coffee. etc .• B. R. Bacon . . . . • • . • • •  447,532 
Board . See Iromnll board. K eyboard . 
Boat detaching apparatus. M. Wogan . . . . . . . . • • . . •  447,421 
Bo l ler. See Steam bOIler. Wash bO i ler. 
BOI l ers. etc .• tool for p l ugging OpenlDJlS in, H. S. 

Reynold . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  447,301 
Bolt, Ill. Uuber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  447.5lH 
Book case. I .  C. Wool rev . . . . . . . . . . . . . . . . . . . . . . . . . . . .  447.628 
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Boot or shoe nalhng machme. S. W. Robmson . • • •  447.3$ 
Bottle col lar. absorbent. B.  H .  Day. Jr . . . . . • . . . . . . .  447.r':l5 
Bottle forming machme. T. B. Howe . . . . . . . . . . . . . .  447.452 
Bottl e  formmg mach in e, g l ass. 'r. B. H owe . . . . . . . .  447,451 
Bottles. fraud preventi ve m capsuled, C. Ches-

wri"ht . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1447.:197 
BottlinlZ aerated water, machine for. T. Ferguson 447,508 
Box. See Street washer box. Stuffing box. To-

bacco box . . 
Brace. See Shoul der brace. 

����:�
et

s;.; 'Xir ��!���a�"elii;,i;,- 'brake: " ",'agOn 441,692 
brake. 

Brake apparatus. safety. J. R. Von Hoechstatten 447,710 
Brake lever and lock, J. L. Barker . . . • . . • . . . • . • • . •  447.000 
Brick machine. S. B. Frank . . . . . . . . . . . . . . . . . . . . . . . . .  447.675 
Brick, paVIllI/'. A. O . . Jones . . . . . . . . . .  . .  . . . . . . . . . .. . .  447.612 
Bridge gate, H. E. Dewey . . . . . . . . . . . . . . . . . . . . . . . . . . . 447.636 
Burial case, W. \V. Butler . . . . . . .. . . . . . . . . . . . . . . . . .  447.662 
Butter l ifter. BaI l e y  & Stevenso n  . . . . . . . . . . . . . . . • . . .  «7.286 
Button, separable. E. Prl ll "l e . . . . . . . . . . . .  447,346 to 447.349 
Calves. tool for dehormng. C. T. Ingraham . . . . . . . .  447.61 ' 
Cam era. See Solar reflecting camera. 
Cand l e  holder. A. M essmer . . . . . . . . . . . . . . . . . . . . . . . . .  447.3�9 
Capsule, gelatine. 8. E. Heineman . . . . . . . . . . . . . . . . . .  44i .514 
Car coupli n2". D. Bowles . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  447.522 
Car couphn�, M. F. fl-'in nerty . . . .. . . . . . . . . . . . . . . . . . 447.H40 
Ca.r cou pl in e-. R. McMahon . . . . . . . . . o o . . . . . . . . . . . . .  !U7�n7 
Car cou pl iniot, H. Moye . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  «7'�112 
Car con pI Ing, Pedersen & MIller . . . . . . . . . . . . . . . . . .  447.718 
('ar cou p l t n fl. H. Sommerfeld . . . . . . . . . . . . . . . . . . . . .  «7�375 
Car couphn lls, lever bracket for, T. L. McKeen . . •• 447.578 
Car draw �ear, raIl way, G. L. Harvey . . . . . . .  447.32.�, ,(47,324 
Car step, E. 1£. �'lU!hlon . . . . . . . . . . . . . . . . . . . . . . . . . . . .  441.'104 

Car wbeel. M. A. Andrews . . . . . . . . . . . . . . . . . . . .  . . . . .  447.531 
Card holder or slide, J. R. W e8t . . . . . . . . . . . . . . . . . . . . .  447.108 
CarrIage attach ment. baby. W. T. Bumstead . . . . . .  447.tlHO 
CarrIage. baby, W. Gardner . . . . . . . . . . . . . . . . . . . . . . . .  447.HOO 
Carriage. converti b le. G. E. Spare . . . . . . . . . . • . . . . .  447.047' 
Carriage .eat. Wells  & Morril l  . . . . . . . . . . . . . . . . . . . . . .  447,591 
CarrIer. See Sheaf carrIer. 
Cart. dumptn2, A. [4 •• Behrman . . . . . . . . . . . . . . . . . . . . .  447,442 
Cart, road .  H. M .  Wtlhs . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  447,3�I 
Case. See Book case. Buna l case. }i'lour and 

cereal testing case. 
Centnfullal separatIng apparatus. A .  Wahlin . . . . .  447.5:30 
Chain, R. Paxson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  447.620 
Cham l I n k .  wIre. O. D. Wrtllht. . . . . . . .  . . . . . . . . .  447.597 
Chair. See Con vertI ble c hair. D ental chan. 
Chairback, detachable, J. H. Ha ulen beck . . . . . . . • •  447.G82 
Charcoal . apparatus torlreburnml{ Rmmal, GrImm 

& Penny packer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  (4',:l1J 
Chopper. See Cotton chopper. 
C h u rn. R. Crouch . . . . . . . . . . . . • . . . . • . . . • . . . . • . . . . • . . .  447.3W 
Ch urn motor. L. S. Eaves . . . . . . . . . . .  . . . . . . . • . . . . • • • •  447.tl70 
Cider press a n d  m i l l . J. fI'. Gearhart . . . . . . . . . . . . . . .  447.67i 
Ci stern cleamnll deVi ce. O. r. Searles et at . . . .  . • . . .  44'j',3M 
Clamp, PlIschk� & B rueckel . . . . . . . . . . . . . . . . . . . . • . • . •  447,526 
Clasp. See Garment c la8p. 
Clay. feedmg apparatus for use in burning, H. G. 

Butler .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  447.l58 
Clay, feeding apparatus for use i n  burn mg. H. G. 

& W. Butl er . . . .  . .  . .  . .  . . . .  . . . . . . . . . .  . .  . . . . . . . .  447,459 
Closet cI �tern. B.  R. Bacon . . . . . . . . . . . . . . . . . . . . . . . . • .  447.;);1-! 
Clothes d rier. Ansley & Boyd . . . . . . . . . . . . . . . . . . . . . . . .147,551 
Clothes pin. A. O.  Bow man . . . . . . . . . . . . . . . . . . . . . . . .  447.50-! 
Clott.es w rIllj.!er. L. '1'. G orenllo . . . . . . . . . . . . . . . . . . . . .  447.ti09 
Clover huller. L. S.  W h I t l D R'  . . . . . . . . . . . . . . . . . . . . . . . . .  447,7H 
Coat and hat hook. C. G lover . . . . . . . . . . . . . . . . . . . . . . .  447.;)10 
Cogwheel. L. Atwood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  447.;>52 
Collar fa�t ener. horse, H. Ii". Seavert . . . . . . . . . . .. . . . .  4 17.586 
Col l ar. horse, J. Ii'. Trautmann . . . . . .  ' . '  . . . . . . . . . . .  4"7,ti49 
Col lars. stiffener for tlannel shirt. L.  S. Samuel • . . .  447,361-
CombInatIOn lock. J. E. lfarnsworth . . . . . . . . . . . . . . . .  4.jj,6:m 
Commutato r  brush, W. Main . . . . . . . . . . . . . . . . . . . . . . .  447 4H!l 
Commutator brush. E. \V. Rice� J r  . . . . . . . . . . . . . . .  447.352 
Concrete m i xer. S.  R. Scharf . . . . . . . . . . . . . . . . . . . . . . .  447.3tiH 
Condenser. surface. L. R. A lber�er . . . . • . . . . . . • • .  447.�S5 
Condenser. surface. C. C. Worthm�ton . . . . . . . • . . .  447.,-)96 
Cond uctors, turn�out and crossing for line, S. H. 

Sh ort . .  . . .  . . . . .  . • • • • .  . • • . .  . . . . . . . . . . . . . . . . . . . . . .• 447.495 
CondUIt for u nderg'round trolley wires. H. J. 

Medbery .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  447.:1'18 
Convert ible ch aIr, C. F. Kramer . . . . . . . . . . . . . . . . . . . .  447.432 
Copy holder. K. A llee . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  447.6.;1 
Corset fastemng. l' J. Brough . . . . . . . . . . . . . . . . . . . . . .  447,6-lO 
Cotton chopper, J .  W. Cobb . . . . . . . . . . . . . . . . . . .. . . . .  (4'.74H 
Cotton o pen er, etc., R. Schaelhbaum . . . . . . . . . . . . .  447,:)65 
Coupling. See Car Cou pling. LocomotIve cou p-

ling. Pipe coupling. Safety cou pling. Thill 
coupl ing. 

Crate. frUIt. Horn & Mc A rthur . . . . . . . . . . . . . . . . . . . . . 447.lib7 
Crate, spring bottom. I I .  W. H am mond . . . . . . . .  447.3�>() 
Creels. frwtlOn attachment fo r spool. W. Slade . • . . 447.49H 
Cu1J holder, 11 . D. M ugerd itc h YRll . . . . . . . . . . . . . . . . .  447 • ..j\j:{ 
Cuff holder and distender. B. H. Bacon . . . . . . . • • • • •  447.53:{ 
Cultivator, \V. M. B rm kerhotf et al . . . . . . . . . . . . . . . . . . 447.44·{ 
Culti vator shovel Hnd kmfe. S. J. �'lsh . . . . . . . .. . .  447.B05 
Curtam pu l l • •  J .  O. Rem IDgton . . . . . . . . . . . . . . . . . . . . • . .  447,414 
Cutter. See Dado cutter. Meat or vegetable cut-

ter. 
Cyclometer, E. R. De Wolfe . . . . . . . . . . . . . . . . . . . .. . . . .  447.540 
Dado cutter, W .  R. Fox . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  447.716 
Dental chair, A. Brustle . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  447.487 
Dental motor. electTlc. H. H. Blades . . . . . . . . . . . . . . .  4-l7.2!l1 
Desk curtain, J .  N. Roberts . . . . . . . . . . . . . . .. . . . . . . ... 447.HS 
Detector bar. L. N. M osier . . . . . . . . . . . . . . • . . . . • . . . . . .  447.69t 
Door mat. J .  G. Battel l e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  447.45fi 
Doors. trolley support for. L. Coburn . . . . . . . • . . . . . .  447.50" 
Draug ht attachment, sprm�, H. Barber • . . . . . . . . . .  447 .2�9 
Draughtsman's curve, H. B. WIlhams . . . . . . . . . . . . .  447 593 
Drede-es ID place, a pparatus for holding, J. K en. 

nedy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (41.717 
Drier. See Clothes drier. 
DrI l l .  See Rock dri l l . 
D r t l l  tooth, Marr & Smith . . . . . . . . . . . . . . . . . . . . . . . . . .  447,518 
Drills.  driv ing mechanIsm for hand. J. W. Knapp. 447,tn4 
Drllhng machine. iron. C. K. Dawes .. , . . . . . . . . . .  447,5ti2 
Drtlling' or spinninll mach in e, U. & H. E. Eber-

h ardt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 447.541 
Drink mixer. C. Bew . . . . . . . . . . . . . . . . . ... . . . . . . . . . 447.6!')4 
Druggists' use. vessel holder for. J. C. D. Curtiss •. 447.605 
Drym� a pparat l1 s. vacuum, E. Passburg . . . . . . . .• . • 447.:-l45 
Duot collector, O. Kutsche . . . . . . . . . . . . . . . . . . . . . . . . . .  447.:�tj 
Dye, oran"e. C. DUls berg . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (47.303 
Dye. violet. C. Dmsberg . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  447.a02 
Ear WIres. dev ice for making, S. Goldner . . . . . . . . . .  447.405 
Kccentroc.  A. Vulllier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .147.386 
Kl ectrlc cut�out, G .  C. Gammon . . . . . . . . . . . . . . . . . . .  447.676 
El ectrIC heater, C.  C. Rich . . . . . . . . . . . . . . . . . . . . . . . . . .  447.35:{ 
El ectrIC lighting syste m ,  B. B. Ward . . . . . . • . . . . • • . • 447.4S2 
Elect riC  motor. M eyrowitz & Buch hop . . . . . . . . . . . . .  441.7;)4 
E l ectric mot or, R. W .  Traylor . . . . . . . . . . . . . . . . . . . . .  447,704 
ElectrIC motor or generator, dynamo. E. Thom� 

80n . . • . • • • • .  . . • • • • • • • • . . . . . . . • . . • • • • • . • . • • . • •  • • • • •  447.384 
ElectriC snap switch. G.  W .  Hart . . . . . . . . . . . . . . . . . . . . 447.728 
El ectrical subway. J.  C. Rei l l y  . . . . . . . . . . . . . . . . . . . . . 447.350 
Electrical transformer. R. Kennedy . . . . . . . . . . . . .  4t7 .569 
Electro-mag netIc cut.out, G. Taintor . . . . . . . . . . . . . .  447,529 
Ele

�
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o�:.�� . �.����

s,
. �.�?����.l&:62k 447.b�7 

Elevator, T. L. M arvel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  447.4;)5 
Engme. See Rotary engine. Steam engin e. 
Enilines. cut-off t.!ear for, N. Chandler . . . . . . . . . . . . . 447,603 
Engme8. grease separator for steam, Hussey & 

M cCan n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  447.:127 
Fence. C. Crabbs . . . . . . . • • • . • . . • • • . • • • • • . . . . • . . . . . . . . .  447 •. ,:)11 
iI'ence. A. F. Elsey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  447 .6i2 
�'ence. L. NUI,,, le . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4(7.545 
Fence, J. B. Roberts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  447,:)fij 
Fen"e, T. A. Tweedy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  447,538 
�:m�
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�'i1e or bm der. spindle.  R. B. Gatling . . . . . . . . . . . . . . .  447.5ti5 
�'i1ter, W. M .  & O. II Jewell . . . . . . . . . . . . . . . . . . . . . . . .  447,568 
FIre escape. H. 'VIlson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  44i,501 
Fire extlIlg'uishmg apparatus, H. C. Carver . . . . . . . .  447.GOl 
fI�lre ext ingu is h in� apparat us, J. E. Prunty . . . .... 44i,47fi 
F l ood gate. L. l... Gra y . . . . . . . .  . . . . . . . . . . ...... 447.679 
Flour and cereal te8t\ng case. J .  W .  Burk . . . . . . . . .  4t7.tl61 
Ji'oldmg screen • •  J .  W. Vam pbel l . . . . . . . . . . . . . . . . . . . . .  447,4til 
(i'ork g uard. S. Nowi l l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  447,641 
Furnaces. apparatus for removmg slag from, 'V. 

Hawdon . .  . . . . . . . . . . . . . . .  . .  . . . . . . . . . . . . . . . .  447,683 
�-'u rnaces. fuel feeder for. R. Newton . .  . . . .  . .  447,5!.! 
Furnaces. steam and air injector for, S. R. Earle . . 447 • .')63 
GaUlle for carpen trv . M. Cndge . . . . . . . . . . . . . . . . . . . .  447,fi04. 
Game counter. VIiaseca y Ve lasco . . . . . . . . . . . . . . . . .  447.454 
Garment clasp • •  1. H .  M u rch . . . . . . . . . . . . . . . . . . . . .  44i.7dl) 
Gas and air m I X i n g  apparatus. G .  R. Cottrell . .... . .  447.2�19 
Gas, a pparat us for the manufacture of. P_ E. De 

M i l l .  J r . . . . . . . . . . .  . . . . . . . .  . . . . .. . . . . . . . . .... . . .. 447,506 
Gas meter. Mitche l l & Lawson . . . . . . . . . . . . . . . . . . . . .  441,693 
Gate. See BrIdge. Flood gate. Railway track 

gate. Registering gate. 
Gate, C. A. Anderson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  447,441 
G ate. J .  1£. Buck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  44i.fi,')9 
Gate. W. H. SmIth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 447.374 
G earinll, J. Dal l y . . . • . . . . . . • • . . . . . . . . . . . . . . . . . . . . . . . .  447,447 
G IR�sware, apparatus for jlrindmg or polish me-, 

II. Schulze- Berge . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  447.700 
Glove fasteninll. M. D. Shipman . . . . . . . . . . . . . . . . . . . . .  447.;)H!l 
Gong, alarm. N • .  J. Busby . . . . . . . . . . . . . . . . . . 447.5)7, 447.fi38 
G ram scouring machme. D. E. Sib ley . . . . . . . . . . . . . .  447.870 
G rain separator. J. .... JI'. Lan dis  . . . . . . . . . . • . . . . . . .  447.4,�a 
G rmdw.ll mil l . J .  C. W oodcock . . . . . . . . . . . . . . . . . . 447,596 
Guard. See Ifork �uard. Railway cattle guard. 
Oun. automat i c. H. S. M a x i m . .  . . . .  . .  .. 447/)24, 447.525 
G u n  barrel dri l l ing machine. C. W. S pon sel . . . •  447.713 
G uns , cartrid"e feed case for ma.llHZme. K. R. 

M i l ovanovltch�Koka . . . . . . . . . . . . . . . . . . . . . . . . . . . .  447.577 
Rame, R. E. K rumm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  447.4!i6 
B ame fastener. C. H .  Smith . . . . . . . . . . . . . . . . . . . . . . . . .  447.587 
Handle. See Valve handle. 
H anaer. See PI pe haniler. Tobacco hanger. 
Harrow. J. H. Moore . . . . . . . . . . . .  . . . . .... . . . . . .  447.472 
Harvestt'!r and weed cutter. bean, W. Carver . . . . . •  447,{i02 
Harvester, corn. S.  Brooke . . . . . . . . . . . . . . . . . . . . . . . . .  447.2�i 
Harvester, corn. S. C. K en alla . . . . . . . . . . . . . . . . . . . . . .  447,4t;5 
Harvester, ('orn. T. C. St. J ohn . . . . . . . . . . . . . . . . . . . .  447.624 
H arvester reel , C. D. Towne . . . . . . . . . . . . . . . . . . . . . . . .  447.4Rl 
H as p  l ock. W. W. Pursel l . . . . . . . . . . . . . . . . . . . . . . . . . . . .  44i.fi9S 
Hasp lock, seal. A. C l ark . . . . . . . . . . . . . . . . . . . . . . . . . . . .  H7.6u4 
Hat con formator a nd stretcher, com llined. H .  

Lyons . . . .  . . . . . . . . . . . . . . . . . . .  . . . . . . . .. . . . .  . . . . .  44'1.751 
H eater. See Kl ectric heater. Sad iron heater. 
Heating apparatus, steam. R. W. Kmg . . . . . . . . • . . . .  4'7.3:)0 
H eel mach ine, J .  A. Hall . . . .  . . . . . . . .  . . . . . . . . . . .  447.:n7 
H eel tri m minll machlDe. H .  W. WlDter . . . . . . . . . . . .  447.744 
Hoist, F. E. Young . .  . . . . . . . . . . . . . . . . . . . . .  . . . .  . . . .  447,483 
Holder. See Bag bolder. Can dl e holder. Card 

hol der. Copy holder. Cutl' holder. Plow bolt 
holder. 

Hook. See Coat and hat hook. Rope hook. Snap 
hook. 

Hor�eshoe, W. Somerv il le. Sr . . . . . . . . . . . . . . . . . . . . .  447,41fi 
Hose washi ng mach lDe. A. B. Cosby . . . . . . . . . . . . . . .  447.f.i:14 
H u l l er. See Clover huller. 
H ygrosco pe, A. H agstrom . . . . . . . . . . . . . . . . . . . . . . . . . . .  U1.7:!6 
Ice cream freezer, J. A. Bu:ffer . . . . . . . . . . . . . . . . . . . . . . U7.74i 
Ice plane, C. Bp.w . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 447,f),,)5 
Incu bator, H. H. Unland . . . . . . . . . . . . . . . . . . . . . . . . . . . . 447.453 
Indicator. See Station or street indtcator. 
I n kmg pad, E. J. Brooks . . . . . . . . . . . . . . . . . . . . . . . . . . . . 447.714 
Ironm� board. te. E .  Wood . . . . . . . . . . . . . . . . . . . . . . . . . . 447.74fi 
Iromng machme. J. G. Crawford . . . . . . . . . . . . . . . . . 447,;)59 
Jacket tor maki n 2" �arment patterns. E. A. Berry. 447.0'>54 
J ar. See Preserve jar. 
Journal bearing. M. N. Lovel l  . . . . . . . . . . . . . . . . . . . . . . .  447.4n2 
J u� tops. man ufacture of. H. Wrillht . • . . . . . . •• . . . . .  447.502 
Key. P. Kniliand . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  447.1;37 Keybuard, transposinl1, J, M. Gilbert . . . . . . . . . . . . . . .  *41,641 

Knob. door. H. F. K ell  . . . . . . . . . .  4(7,61:1 
Lad der, tire. C. H. I v e� . . . . . . .  .. . . . . . 447.429 
Lam p br ackets. U ll l v ersal  Juwl t o r  Incan descent 

Bennelt & Freez e . . . . . . . . . .  . . . . . . . . . . . .  447.486 
Lam p. electrIC arc. L. H. B u c h anan . . . . . . . . . . . .  447.746 
Lamp, electriC arc. "K Thom son . . . .  . . . • . . .  4"7.383 
Lamp i 1 g h ter . . J. W l t 7. e l l . . .  ' . .  . .  . . . . . . .  447,39.3 
Lam p socket. I n ca.ndescent. H. J .  (, u t m a n  . . . . .  447.315 
Lampa. electrode for electric arc. A. C. Seibo l d . . .  447,702 
Lan tern . W. C. W mfie l d . . . . . . . . . . . .  . .  . .  ' . . .  447.549 
Lathe centers. machine for grmdm�. W. Barker .• 447.553 
I.at h e  safe�y attachment. 'V. G leason . . . . . . . . . . . .  447,607 
Lens. manne, H. D. Haines . . . . . . . . . . ... . . . . . . . . . . . . . 447.727 
Lifter. See Butter lifter. 
}.iqmd pUrIfier. o. G. Sch roeder . . . . . . . . . . . . . . . . . . 447,585 
Lock .  See CombmatlOn l ock. Hasp lock. Nut 

lock. Permutation lOCk. Seal lock. 'l�Ime 
lock. 

I.lock . G.  'r. Rogers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  447.62:l I.locomotlve c o u p l ing. T. L. Mc Keen . . . . . . . • . • • . . 447,579 
Lot! cross�c ut t t ng machme, T. S. Crane . . . . . . . . . . .  447.46'2 
Logs buoyant.  d eVIce for rendermg. G. Duryee • . . .  447.668 
Loom, C. A l vord . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  447.652 
Loom shuttle. A. H. Steele . . . . . . . . . . . . . . . . . . . . . . .  'H.500 
Loom s h u t t l e  tenSIOn regulating device, 8. & A. 

Bentley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  447,629 
Mal l sack crane. ,J. (-I'. M ams . . . . . . . . . . . . . . . . . . . • . . . .  447.471 
M all  sack dropper. J. �-'. MaI Ds . . . . .  . . . . . . .  . . . . . . .  447.470 
Mandrel. expandmg, J.  D. O. Dubrule . . . . . . . . . . . . .  447.667 
M at. See Door mat. 
M atriX makmg mach i n e, T. C. Hargrave . . . . . . . . . .  447.449 
Matnx makt ng mach me. electrIC. 'r. C. Hargrave. 447,321 
M easures, c abl l let for molasses. S. H. Kersey . . . . •  447,643 
Meat or veget able cut ter, frUit press. etc., A .  

Nlttmger. � r . . . .  . . . . . .  . .  . . . . . . .  . . . .  . . . .  447.581 
Metal. method of and a pparatus for sol id i fying 

molten, G. W. G oetz . . . . . . . . . . . . . . . . . . . . . . . . . . .  447.511 
Meter. t'5ee Ch l� m eter. \Vater meter. 
M i l l .  See (, rmdlllg ru l l l .  
.M ineral wool, man ufacturing. C. H .  Rockwell . . . . .  447.000 
M i n ers' hats. l a m p  carner for, C. H. H o bson . . . . . .  441.:125 
M ould. G.  W. Beyer . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4i7,500 
�l o u l d t n gs. a pparatus for treati n g'  composition 

tor ornament mg. G. 'V. LandoD . . . . . . . • . . . . . . .  447.7im 
Mole trap. J .  C. 'rrollt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  447.417 
Mop head, If. P. W hite . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  44t650 
Mop wrin ger, W. S. Jarboe . . . . . . . . . . . . .. . . . . . . . . . .  447,732 
M otor. See Churn motor. Dental motor. E lec-

trLC motor. 
Mot or, 1'. Sutherland . . . . . . . . . . . . . . . .. . . . . . . . . . . ... . . .  447.648 
Mower, G . J ernberg . . . . . . . . . . . . . . . . . . . . . . . . . . . . • •  447.328 
Mowmg machme, G. L. K. M orrow . . . . . . . . . . . • . . . •  447.342 
M usical l n �tl'ument. strmged , O. Lenzner, Sr . . . . . .  447.6S9 
Mustache trainer. I. Com m o n s  . . . . . . . . . . . . . . . . . . . 447.633 
Nalilng mach me, Robi n son & Watt . . . . . . . . . . . . • . . .  447�358 
Nai l i n g  machIne. hand. 8. E. Cra wford . . . . . . . . • . . . .  44:7.a98 
Necktie fa!'lten er, F. H. Howard . . . . . . . . . . . . . . . . . .  447,aW 
Nut lock. Fit i er & A rmstro llg . . • . . . . . . . . . . . . . • . . • . . . .  447.500 
Nut lock, G ram & Bard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  447,:Ul 
Nut loC'k,  '1\ P. Pol lard .... . . . . . . . . . . . . . . .. . . . . . . . . . .  447.691 
N u t  lock, A. F. PrIt sch au . . . . . . . . . . . . . . . . . . . . . . . . . . .  447.7,'{8 
N u t  lock. Ill. W. Spra"ue . . . . . . . . . . . . . . . . . . . . . . .. . . . .  (47,703 
Oil cup feeder. J. S. Don nel lan . . . . . .. . . . . . . . . . . . . . .  447,300 
Ordnan ce, breec h-loRdm.ll. C. W. Spom �el . . . . . . . . . .  447.a76 
Ores for amalg'amatIOn. preparIn.ll, H. S. M yers . . .  447.3U 
Organ pedal attachment,  M. B. Crowe l l  . . . . . . . . . . •  447,560 
Overshoe. H. Egley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 447,564 
Pad. See Inkmg pad. 
Pan.  �ee Vacuum pad. 
Paper, distInctIve,  J .  Macdonou�h . . . . . . . . . . . . . . . . . .  447.336 
Paper tixture. tOilet, S. W heel er . . .  . . . .  . . . . . • • •  447.411 
Part ition.  �hdmg� J .  Hayes . . . . . . . . . . . . . . . . . . . . . . • •  447,610 
PenC I l .  lead, B. H. G ol dsmIt h . . . . . . .  . . . . . . . . . . . . .  447.:110 
Pencil  �harpener, A .  F. A. KIng . . . . . . . . . . . . . . . . . . . . .  447. !:U 
PermutatIOn lOCk.  J. B. M i l l er . . . . . . . . . . . . . . . . . . . • •  447.575 
Perm utatIO n  lock. Ph i l l i ps & (, reen hoe . . . . . . • . . . . .  447.021 
PermutatIOn l OCk. D. M. Quat l e� . Jr . . . . . . . . . . . . . . . .  447.519 
Plano, D. L. StIrn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  447.380 
Pianos, pedal act IOn for. }i .... Hammerle . . . . . . . . . . . . 447,319 
Pm. See Clothes pm. 
Pipe. See S mo k i ng pi pe. 
P i pe couplIng. hot water heating. J ohnson & 

Cnrtls . . . . . . . . . . .  . . . . . .  . . . . . . . .  . .  . . . . . . . . . . . .  H7,3'29 
Pipe h anger. H. C. Car penter . . . . • . . . . . . . . . . . . . . • . . • .  447.297 
Pipe wrench. D. P. Stanton . . . . . . . . . . . .  . . .  . . . . . .  447.377 
PlastIC materI al.  comp(JsltlOn of, J. S. Palmer . . . . .  447.412 
P lastic material ,  producing artICles of, G. W. 

Beyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  H7.li56 
Plow, A. �'. Ball . . .  . ,  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 447.521 
Plow, R. S. H yer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  417.517 
Plow. w. W. 8 peer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 447.4�8 
Plow bolt holder. N. W. Vernon . . . . . . . . . . . . . . . . . . . .  447.700 
Plow. ganll. J..,. G ibbs . . . . . . .  . . . . . . . . . . . . . . . . .. . . . .  447,724 
Plow. wheel .  P.  W. Stan ho pe. Jr . . . . . . . . . . . . . . .  447.647 
Plows. et� .• perforated blade for. V. Rhodes . . . . . .  447,431 
Power shl ppmg m ech an ism . S. Letlecq . . . • . . • . . . .  447,3.14 
Press. See Cider press. Printing press. 
Preserve j�r. A .  Stel zn er . . . . . . . . . . . . . . . . . • . . .  447.479 
Printer's press gU lde • •  T. G. & J .  A .  Boehrmger . . . .  447.� 
Printing in colors, W. Sc h u macher . . . . . . . . . . . . . . .  447.701 
PrmtI n g  p ress. \V. B. Lawren ce. . . . . . . . . . . . . . .  . • . .  447.491 
Printing press. c h romat i c . A. Fayol . . . . . . . . . . . . . . .  447,507 
PrIntmg presses. registermg devlce for. J .  

Brooks . . . . . . . . . . . . . . . . . .  . . . . . . . • • . . . . . . . . . . . . . .  447.5:*i 
Privy vaUlt. A.  LI�ter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  447,572 
ProjectIles or shells.  manufacture of hollow. R. 

Low . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  447.690 
Protector. See Screw protector. 
P u l p  cylInders. machllle for making. F. IJ. Bart-

lett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  447.45.5 
P u l verizer. S.  B. Fran k . . . . .  . . . . . . . . . . . . . . . . . . . . . .  447.6H 
Pump apparatus. track. M. B. Mills . . . . .  . . • . . .  . . . . .  447.57fi 
Puzzle. P. H. \V h eeler . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  447.4 1 8  
Q U l l tm g  machme� M .  K och . . . . . . . . . . . . . . .  , . .  447.570,�4t7.571 
i{ack. See Book raCk . 
Ral l w ay cattle guard. B. Wolh au pter . . . . . . . . . . . . . .  447 .394 
Railway. electnc. W .  I I .  K D lght . . . .  . . . . . . .  . . . . . . . .  447.:�2 
Rail way sl"n"l . W. P. Hall . . . . . . . . . . . . . . . . . . . . . . . . . .  44 •. 318 
Rai lway tie. J£. Robmson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  44i.3flt) 
Ral h v ay track gate. W. P. E l lIott. . . . . . . .  . . . . • . . .  447,463 
Hal l ways . tro l ley for el ectrlC. Cavert & Wiswal l . .  447.1;')2 
Ram, h y d ra u l i c .  G. Yel lott. . . .  . . .  . . . . . . . . . . • . .  447.;)flO 
Range an d pmutlon ti nder, I. N. Lewis . . . • . • . . • . . . .  447,t�:) 
Ree l . See H a rve�ter reel. 
HefrIgerator. D. GauL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4.ti.4():� 
Hefngeratnr. O .  K u tsche . . . . ..... . . . . . . . . . . . . . . . . . .  447.4-67 
Register. See Weigher register. 
HeglsterI ng gate. flJ. R. G uerra . . . . . . . . . . . . . . . . . .  447,680 
Reg ulator. See.Temperature regulator. Weigher 

reg u l ator. 
Rem �u pport • •  J. W. Beyron . . . . . . . . . . . . . . .. . . . . . . . . .  447,656 
Rheostat . J. 0'  \1 e:tra. . . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  447.494 
Ruck d r i l l .  A. W. & Z. W. Daw . . . . . .  . .  . . . . . . . . . .  447.1<l6 
Rock for pav i ng p u r po�es. a p paratus for treatmiC 

VI SCOUS, A. \V. H yde . . . . . . . . . .. . . . . . . . . . . . . . . . . .  447,711 
Roller. See S h ade ro l l er. 
Rope hook, J .  K. Miller . . . . . . . . . . . . . . . . . . . . . . .. . . . . .  447.fil8 
Hotary engIne, W. G .  & A .  'V. B I l l I n gs . . . . . . • . . . . .  447,a3fi 
Hubber boot. W. R. S lU u ll . . . .  . . . . . . . . . . . . . . . . . . .  447.491 
Rule.  tlexlble. Blake. 2d, & Brad l e y  . . . . . . . . . . . . . . . . .  447.6,1')7 
Sad I l'On heater. Chab l e & Ro berts . . . . . . . . . . . . • . . . . .  447.445 
Saddle. T 1 d l ll g, W. H. Forker . . . . . . . . . . . . . . . . . . . . . .  447.72:1 
Safe. J. �· h lte . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  447.700 
Safe or vault.  W .  Corliss . . . . ... . . . . . . . . .. . . . . . . . . .  447 . 488 
Satety coupl i ng'. T. O. Perry . . . . . . . . . . . . . . . . . . . . . . . . .  447.41:i 
Salesman and change maker, automat i c, G. D. 

l\lorse et al . . . . . . . . . . . . . . .  . . . . . . . . . . .  . .  . . .. . . . 447.348, 
Sand band, A. Ba l l  . . . . . . . . .. . . . . . . . . . . . . . . 44.,287. 447.�88 
San d band. �'. S. Rolfe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  44 •. 31:1 
Sash fastener. I. G i l es . . . . . .  . . .  . . . . .  . . . . . . .  . . . . .  447.4-04 
Saw set. A. }I ager. . . .  .. . .. . . . . .. . . . . . . . . . . . . . . . . . . . .  447.722 
Saw sp.ttmg and l Il d i caung deVice, A. Harman . . . .  447,322 
Scale board dli'1hes. m a c h i n e  10r formlDg and 

plaCing m etn l plece:s o n .  '1'.  J.  H aden . . . . . . . . . . •  447 .3]6 
Scale. d r i l l  and tap. B. H Pomeroy . . . . . . . . . . . . . . . .  447,475 
Scale. welglu ng, (;. L u n d berg. . . . . . . . . .  . . . . . . . .. . . 441.691 
Screen .  See Jl o l d l llg screen. W i ndow screen. 
Screw protector, set. H .  B. WalIIl8IeY . . . . . . . . . . . . .  447.742 
Seal lock, O.  P. lilx . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  447.489 
Seat. See Carriage seat. 
Separator. See G rain separator. 
Sewmg machme. M . G ardner  . . . . .  .4t7.:�. 447,307. 4t7.4c'2 
Sewing ma.ch ine feed In", mech a n l s lll . 1\1. G ard n er . 4",7,Wl 
Sewmg maclnne needle gUIde, G. S. I I I I I .  . . . . . .. . . . .  447.729 
Shade rol l er. J. A .  T u rn er . . . . . . . . . . . . . . . . . . . .. . .  44i.705 
Sheaf carri er. J. M ac ph ai l . .  . .  . .  . . . . . . . . . . . . .  447.468 
Sheet metal . nHl c h m e  for tnmwlllg and com press-

mg, \�. D .  Herboldshlmer . . .  . . . . . . .  . . . . . . . . . .  447,fi1G' 
Shirt and d rawers. com bined. S. ll .  Hal stead . • . . . .  447,408 
Shock com pressor, ,J .  K . M I l J er . • . . . . . . . . . . . . . . . • . . .  4t� .619 
Shoulder b race. H. Heyder. . . . . . .  . .  . . . . . . . . . .  44j ,4t� 
Sho u l der strap bag or knapsack. combmed. J. T. 

Dwyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' 447.6W 
Shovel .  See Cult ivator sh Jvel. 
Show �tand. K Brockmann . . . . . . . . . . . . . . . . . . . . . . . 447.tM 
Sh utter bower. T. \V. Bart holomew . . . . . . . . . . . . . . . .  447.� 
S h u tter fasten er. \V .  J. ::\lonks . . . . . . . . . . . . . . . . . . . . .  447.54:� 
Signal.  See Ra t l wav blgn a l . 
Smoke co nsu mm g ap parat us. F. '1\ Schmidt . . . . . . . 44i .:l67 
8moklDg' pIpe . •  1 .  A r btm . . . . . . . . . . . . . . . . . . . . . . . . . . .  447.1.353 
Snap hook.  G. M .  H u bbard . . . . . . . . . . . . . . . . . . . . . . .  447.567 
Solar reflect i n g  camera. R. N .  Reed . . . . . . . . . . • • • •  447.M.5 
Sale machine.  C. A. \V entwort h . . . . . . . . . . . . . .  44i .;-.& .• 
Sole monldin/.!' machme. J. W. Richmond . . . . . . . .  447 ,739 
Spmdle drIving bands, tensIOn rej.{ u l ating dev ice 

for, W. Oootson . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  447,301 
SpIn n i n g'  and tWIsting machmes, washer for, J .  

Wal ker . . . . . . .  . . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  ((7.388 
Spi n n i ng s pmd l e � u pport. 1£. S. Draper . . . . . . . . . . . . .  447.400 
S �rmg. See 'Vatch case s pr ing. 
Stables.  combmed partltioned and box stall  for, 

G. �'. DavIs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  447.561 
Stamps or other articles, holder for postali{e, B. � .. . 

Carpen t er . • . . . . . . . . . . . . . . . . . . . . • . . . . . . . . • . . • . . . .  44i.H63 
Stand. See S h o w  �tand. Switch stand. 
Staple chr;ching deVICe. wife. E. Grunich . . . . . . . . .. . . 47.214 
Stapltn" machine, W. S. Hamm . . . . . . . . . . . . . . . .. . . . .  4(7.f,s1 
StatIOn or street i n d i cator, W. 8. Mallard . . " .. " . .  H'.611 
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Stave bending machine. �'. & J. Brenner . . . . . . . . . . . 447.295 
Steam bOIler. C. 11', G arland . . . . . . . .  , • • • • • • • • • • • • • • • . .  447,308 
Steam engine, Blume & Lanum . . . . . . . • . , 0 ,  • • • • • • • • •  447.2H2 
Steam eng-me, compound. J. H. Eickersho1r • • • . •• . .  447.ti71 
Steamer, dumpl ing. S. Gibson . . . . . . . •  oe . . .  , • • • • • • •  44Ui78 
Stone planing machine, E. 8mallwood . • • • • • • . • • • . . .  447.::t/2 
SLOP motion mechanism, W. L. C louse • • • . . . . . • . . . .  447,5fl7 
Stove. broi l ing. A. J. Doty . . . . . . . . . . . . . . . . . . . . . . . 0 • •  4.&7 .750 
Stove. cooking. A. W. Walker. . . . . .  . 0  • • • • • • • • • • • • 447,54.8 
Stovetl. cooking'. tuustlll/l, and shielding device 

for. I .  Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  417.373 
St reet sweeping machine, A. H. Smith . .  0 • • • • • 0 • • •  447.528 
St reet washer box, G. W. Aldrich . . . . . . . . . . . . . .  � . . . .  447,503 
Stuffinl! box for steam hammers. T. H. Mirkil. Jr .  447.340 
�weeper, 'rhompson &, Smith . :  . . . . . . • •  � . . • • . . . . . . . . .  447,381 
Sw i t ch .  See Electric snap sWltch. 
�wltch stand. W .  A. BOck , . . . . . . . . . . . . . . . . . . . . . . . . . .  447.424 
S y ringe tube sinker. D. B. :\lartin . . . . . . . . . . . . . . . . . . .  447.574 
:Syringe. vaginal. L. D. Mclntosh . . . . . . . . . . . . . . . . . . . 447 .410 
'rable ornament, 1.. B. Prahar . . . . . . . . . . . . . . . . . . . . . . .  447.ti22 
Ta� fastener. M. lsacm� . . .  . . . . . . . . . . . . . . . . . . . . . . .  441,t;88 
Tank::! or reservoirs. feeder for, W. S. Griftlth. 

447.t06. H7.407 
Tanning- process. W. E. H edges . . . . . . . . . . . . . . . . . . .  447.r!7 
Telephone exchange apparatus, �'. G.  Beach . . . . .  447.4b.') 
Telephone �witch system. C. C. G ould . . . . . . . . . . . . . . 447.4'16 
Tem perature rellulator. h j-1'. Easton (r) . . . . . . .  . . . .  1 1.148 
Thi l l  coupl inl!. \V . M.  Strother . . . . . . . . . . . . . . . . . . . . . . 441,439 
Tie. See H,ai l  way tie. 
Time lock. electriC. K afser & Ledwith . . . . . . . .. . . . . .  447.409 
Tire tightener. II. Widdows . . . . . . . . . . . . . . . . . . . . . � • • .  447.3\-10 
Tobacco box. J. Lewis . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  447.615 
Tobacco hanller. 1 .  Reich . . . . . . . . . . . . . . . . . . . . . . . . . . . 447.6�19 
Tool handle tastening, J. \Velss . . . . . . . . . . . . . . . . . . .  447,707 
Tower. '1'. Heichard . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .  447.471 
Toy. J.  M. Mc:\laster . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  447.411 
'roy bridge. H. C. Zenke . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  447,422 
Toy buzzer. G. '1\ Fal l i s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4-17,fH8 
'1'oy puzzle. W. 'V. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . .  447,631 
Trammp.I head. H. G. Hausdorfer . . . . . . . . . . . . . . . . . . .  4-17,642 
Trap. See �lo le  t rap. 
Tricycle. D. L. Klahr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  447.331 
'rruck. car. J. B. Johnson . . . . . . . . . . . . . . . . . . . . . . . . . . .  447.4:{() 
Trunk Ilttacbment .  W. R. Sutley . • . . . . . . . . . . . . • . • .  447.625 
Trn8s. H. C. Stickney . . . . . . . . . . . . . . . . . • . . . . . . • . . . .  4t7.378 
'J'ube blanks, apparatus for making. J. Robertson. 447,5Sa 
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Tunnel. H. ')loeser . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .  447.,;-)5 
TWist dril ls, process of and dies for making, T. 

Hooker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 447.450 
Typewriting machine, J. R. Robinson . . . . .  " . . . . . . .  447,:{57 
Typewriting machine. C. Spiro . . . . . . . . . . . . . . . . . . . . . .  447,438 
Ty pewritmg machi n e, F.  E. \V ilder . . . . . . . . . . . . . . . . . 447,720 
Vacuum pan. }<" H .  j-1�lottmann . . . . . . . . . . . . . . . . . . . . . .  447 .ti73 
Valve. A. T. Waldron . . . . . . . . . . . . . . . . . . . . .  " '  . . . . . . . . 4t7.590 
Valve for air brakes, automatic. A. P. Massey . . . . . 447,:�;-)1 
Valve handle. J .  B. & W. Heighington . . . . . . . . .. . . . . 447.684 
V alve, safety. I. }4'. Kearns . . . . . . . . . . . . . . . . . . . . . . . .  447.52:1 
Valve. sewer fiush check. J.  J .  Wade . . . . . . . . . . . . .. . .  447.:l87 
Valve, steam engine, A. L. Ide . . . . . . . . . . . . . . . . . . . . . .  447,4HO 
Vehicle brake, J. P. Gre�ory . . . . . . . . . . . .  " . . . . . . . .  447.51� 
Vehicle cleaning devices. J. H. Cook. . . . . . . . • .  447.446 
Vehicle propel l ing mechanism, �1. A. Libbey .. . . . .  447,t-i16 
Vp.hicle, two-wheeled. J. Stahl . . . . . . . . . . . . . . . . . . . . .  447.49B 
VelOCipede, J.  A. Holmes . . . . . . . . . . . . . . . . . . . . . . . . . . . . 447,542 
Veloci pede. E. G. La.tta . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  447.�;-).l 
Veloci pede, J. Schindler . . . . . . . . . . . . . . . . . . . . . . . . . . . .  447,478 
VelOCi pede, H. Semple . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 447.741 
Vl �e, G. W. McKenzie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 447.580 
Vu lcanizin� apparatns. A. H.  Stoddard . . . . . . . . . . .  447,4,::0 
Wagon brake, J . 1\ &. W. D. Gabbert . . . . . . . . . . . . . . . 447.448 
Wagon. delivery. H. H. Tuthi l l . .  . . . . . . . . . . . . . . . . .  4H.440 
Wa/lon. Lobacco. M. F. C. O' Brien . . . . . . . . . . . . . . . . . . .  447.5�6 
Wash boiler, J. �\ Rowel l .  . . . . . . . . . . . . . . . . . . . . . . . . . .  447.584 
Washing machine. T. J. Thorp . . . . . . . . . . . . . . . . . . . . .  447.520 
Watch case spring J. PaUweber . . . . . . . . . . . . . . . . . . .  447.473 
Watch. pendant set. R. L. Peabody . . . . . . . . . . . . . . . .  447.474 
Water meter. H. B. 'Y i l l iams . . . . . . . . . . . . . . . . . . . . . .  447.595 
Water meter recording mechanIsm, H. B. Wil-

I iams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  447,594 
Water w heel, F'. M. Bookwalter . . . . . . . . . . . . . . . . . . . . .  447.294 
Water wheel. R. E. Gray . . . . . . . . . . . . . . . . . . . . . . . . . . . .  447,725 
Weigher. g-rain. C. H. Cooley . . . . . . . . . . . . . . . . . . . . . . .  447.715 
Weigher reg ister. grain. Ii .... H. Richards . . . . . . . .. . .  447.7W 
WeiJ.{her reJ.{ulator. grain .  C. H.  Cooley . . . . . . . . • . . . .  447,721 
Weigher. regulator Ilrain ,  �\ H. Richards . . . . . . . . .  447,354 
Weighing and packing machine, G. D. Van 

Hoesen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  447,R8.� 
Well .  J. O. Rice . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  447.046 

1citntifi c 

Inside Page, encb i n.erlion • • •  .,.:; cents R lIue. 
Back Paa-e. ench inse rti on - - - 51 . 00 a l i n e. 

The above are char�es per a.f!ate l ine-about eight 
words per l ine. This notice shows the width of the l ine, 
and is set in a.f!ate type. Enllravings may head adver
tisements at the same rate per agate l ine. by measure
ment. as the letter press. Advertisements must be 
received at publ ication office as early as Thursday morn
m� to appear i n  next Issue. 

U S E  ADAMANT WALL PLASTER 
It is liard. n e n .e, and A d

heNi ,'e.  Does not check OT crack. 
I t  ih impervious to wind. water. 

, and dlsea8e germs. it dries i n  a 
few hours. It can be applied in 

k ind of weather. It. is  in Io!"en .. 
use. IAcenses granted for the 

lllixing,using. and sel l ing. 
Address A D A M A N T  M FG .  CO. 

309 E. C � e l l esee � t . ,  
Syrllc u s e ,  N .  Y. 

Patent Foot Power Machi 
Complete Outfits. 

\Vood or M etal workers without steam 
power. Can succe�� t'u l J y  eompete with 
the l arge shop�. by USIO/..{ our New L A  H O lt !SA V I l'i (; IU nch i u el"Y, 
latest and mo:st i mproved for practical 
shop U8e, also for Industrial Schools. 
Home Training. etc. Catalugup- free. Seneca F a l l s  Mfg. Co. 
695 Water Street. Seneca Yal ls. N. Y. 

ST EREOTYPING ; T H E  PLASTER AN D 
Paper Proce8ses.-C()mpo�it ion and preparation of the 
mould,  the  best a l l ( )ys o f  metal and proper degree of  
g:��;'i����l�g?�b:��lg �������;���1t�I�\iir��it;nfi{i�;�t\��: 
t iOllfl. A paper of great intere�t to every printer. By 
'l'h O lnas Holas, F.e.s  . .  }<\I.('. SCIENTI FIC ,\ :U IG H.ICA N 
SUPPLEMENTS. 7 7 3  and 7 7 4 .  10 cents each. 

The Sebastian-May Co. 
I mproved Screw Cutting •• iB __ • 

�::��LATHES 
��NI ftl

��CSl�rl�i:f�,u�
k
�d D���l��:J 

Outtits. iJutltes on t J' ial. Cata
logues mai led on application. 
l 6 i)  to 1 67 H i g h l and 

SID N E V, OHIO. 

SHOULD LEARN 
How to Use Loose Pulleys. 
Useful in formation on this sub

j ect is gi ven i n  our U Catalogue 
No. 56. " Sent free to any address. VAN DUZ1:N & TIFT, CincinnaU, Ohio. 

I NVENTORS ' 'Ve are prepared to buy outright 
• or manufacture on royalty. in 

ventlOllS pm�se:ssed of uti l i ty 01' novelty. Correspondence 
invited. OW' sales m nl. corel' €l'ef'Jj state and territorJj in  the 
Union. '1'he '1' u8carora Advert ising Co • •  Coshocton. O. 

Wel l  boring machine. C. F. Whipple . . . . . . . . . . . . . . . .  447.5m D E V ELOPMENT OF A M  E R I C  A N Wh
��te��h�!r 

wheel. Cog wheel. Fifth wheel. Blast Furnaces. wIth special reference to  large Yields.-
Window. G. R. Roth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  447.�62 By James Gayley. A desCripU?n of some of the.princi-
Window scaffold. A.  Gehrwald . . . . . . . . • • • • . . . . . . . . . . 447.;-)U!� I pal b last . furna.ces in the Ul"!lted States. showlpg the 
Window screen. Benoit & PHlot . . . . . . . . . . • • . . . . . . . 447.42:� chan.g�s .  I I?- deSign �nd practICe by m e:lI)H of .whlCh �x
Wire rope machine J \\' Ilson 447 '�92 traol dmarll y  l arg-e Yields have been obtaIned In the last 
W �re 8�ap1in� macr:in�. H. C. iie�·r·::::::: :::::.: �  : : :  44(t2� ������(: A�V��PI�L����i: N�
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wr���t�r . . . . . . . . • • • . • • . . . . • . . . .  44 1 .436 be Lad at this office and from all newsdealers. 

Wrench. �'. S. Cook . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  447.f>65 
Wrench. J. H. Stiles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 447,:379 
Wringer. See Clothes wrin�er. Mop wringer. 

DESIGNS. 
Bo.,.ber's chair. T. J .  Col1ins . . . . . . . . . . . . . . . . . . . . . . . . . .  20.535 
Buckle. sl!spender, C. R. Harris . . . . .  . . . . . . . .  . . . .. . .  20.544 
Can. G.  W. Walton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20.5G2 
eane 0)' umbrel la  handle, H. O. Schmidt . . . . 20,549 to :dl.NH 
Carpet button.  stair, \Valker & Howard . . . . . . . . . . . .  20.540 
Garment protector. Ostergren & �chaap . . " . . . . . .  2O.MB 
Handle for forks, spoons. or similar ware. C. E. 

G alt . . . . . . . . . . . . . . . . . . . . .  . . . . . . .  ' . . . . . . . . . . . •. . . . .  20.5+5 
Handle for spoons. etc., II. L. Dole . . . . . . . . . . . . . . . . . .  !.>O,543 
lIHndle for spoons. etc . • \V. B .  Durgin . . . . . . . . . . . . . . . 20,542 
Horse blanket. C. A. Turner . . . . . . . .  . . . . . . . . . . . . . . . .  20,539 
J lou�e. exterior of a count ry. T. Lewis . . . . . . . . . . . . . .  20,564 
H:ut iator loop p ipe. J.  R. Reed . . . . . . . . . . . . . . . . . . . . . . . . 20.5H5 
S p i n n ing  ring. C. K. '1'rowbridge . . . . . . . . . . . . . . . .. . . . .  20,5a� 
S p()on,  etc., 'V. B. Durjlin . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20.Ml � P()O I l .  et.c • •  �" H. Sloan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20.537 
'l' v pe. f\lll t of printing, C. H. Beeler. Jr . . . . . . . • . . . . 20,563 
fl' ype. font of printing. H. Ihlen burg . . . . . . . . . .  20.&46. 20,5-17 
\Vu8h ing machine box. H. II. Dennis . . . . . . . . . . . . . . . .  �O.536 

T RADE MARKS. 
Ale.  C. II.  (, raves & Sons . . . . . . . . . . . . . . . . • . . . . • . . . .  19.119 
A xle  grease. B. Derhake . . .  , . . . . . . . . . . . . . . . . . . . . . . .  19,139 
Boiler scales. com pmtud for removing, Diamond 

( 'om pound Co . . . . . . . . .  . . . . . . . . . . . .  . .  . . . . . . . . . .  19,105 
Books a d indexeB, l etter, R. it. Vernon . . . . . . . . . . . . Ig,l:-iti 
Cillars. Gabl'io & Spitz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1�.146 
Cigars. Cigarettes, and manufactured tobacco. J .  

Gener . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19.117. 1 9. 1 18  
Coffee. composition , J .  E. Burn� . . . . . . . . . . . . . . . .. . . . .  19,104 
Confectionery. P. Wunderle . . . . . . . . . . . . . . . . . . .. . . . .  HI.l::i5 
Corsets. Armstronu, Cator & Co . . . . . . . . . . . . . . . . . . . . .  1!�.lO:-) 
Congh ,'otlrup and cough drops, �" A. Hobbins . . . . . . .  19,142 
}(�Illu lsions. Gulick & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1\1.1 16 
H eat er8. portable. D .  H .  Erdman . . . . . . . . . . . . . . . . . .  19,1 1 5  
l I o8iery. P i l l i n /l  & M adeley . . . . . . . . . . . . . . . . . . . . . . . . .  19.129 
In�{)les. e lectric. If:. Wing-ren & Co . . . . . . . . . . . . . . . . . . .  1\1.11 1  
M atche •. wax.  Bryant & May . . . . . . . . . . 19.108. 1�.137, 19.115 
Medicines. line of prc prietary. It. Van Buskirk . . . . . 1!l.1l0 
Ointment, '1'. ��. Christman . . . . . . . . . . . . . . . . . . . . . . . . . . .  19.1 14-
Plasters and salves, C. A. Staab . . . . . . . . . . . . . . . . . . . . .  19.147 
Razor •• J. Sellers & Sons . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19.140 
Remedies for diseases of the throat aLd l ungs. A. 

O. Kring . . . . . . . .  . . .  . . . . . . .  . . . . . . . . . . . . . . . .  . . . . . 19.121 
Remedy for coughs. CGlds. and l i ke diseases, E. 8. 

Beshore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . .  19,112 
Remedy for diseases of tbe throat and lungs. C. 

I .. eslie & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1�,122 
Remedy for rheumatism and k indred ailments. M. 

Rosen berg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19.130 
Remedy for skin diseaseM, internal and external, P. A .  Mandabach . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19,12;) 
Rock candy flavored for use in cordials, J. U. 

O':\t eara . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .  19,126 
Ralt, Ret!.mf Mining- Company . . . . . . . . . . . . . . . . . . . . . . . . HI.ltl 
Sarsapari l la  beverage, .T . Schweppe & Co . . . . . . . . .. . . 19. 1 32 
Sewing machines and atttachments . . 1 .  P. Page . . . .  19,1'�8 
Soap. laundrYt Kansas City Soap Company . . . . . . . . 19. )40 
Soa p. laundry. Water King Soap Company . . . . . . . . .  19, 1 44 
Sodawater. W. P. Sheldon . . . . . . . . . . . . . . . . . . . . . . . . . 1!1.I:n 
Stove furniture, kitchen. A. G. Patton . . . . . . . . . . . • • . 19.127 
Stove paste polish. H. C. Bomhard . . . . . . .  . . . . . . .  . .  1!l.1 13 
Tablets for dupl icating manuscri pts. L. Neuhaus . .  19,109 
'I'y pewriter ri bbons, J. UnderWOOd &. Co . . . . . . . . . . .  1!l.13.'l 
Typewriters. ribbons for, J .  Vnderwood & Co . . . . . .  19.134 
U m brellas and parasols, tight folding, Follmer, 

Clo"" & Co . . . . . . . . . . . . . . . .  . .  . . . .  . . . . . .  .. . . .  1 9.106 
Underwear and hosiery. [)unham, Buckley & Co . .. 19.1,)8 
Veterinary remedies. J. E. J ayne . . . . . . . . . . . . . . . . . . . .  1!l.120 
Whisky. J. J. Hayes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19.1(17 
\Vire for �t itching machines. J. L. Morrison . . . . . . . .  1!l.125 
Wire stitching machines. J. L. :\lorrison . . . . . . . . . . . .  19,124 

A pl"lnted copy of the "peClficatton and drawing of 
any patent in the foregoi.ng l ist. or any patent in print. 
issued since 1863. will be furnished from this office for 
2.:1 cents. In ordering please state the name and num
ber of the patent desired. and remit to Munn & Co., 001 
Broadway. New York. 

( � R n n d l n n  Palents may now be obtained by  the 
lnventors for any of the inventions named in  the fore
going list. provided they are simple. at a cost of $40 
each. If complicated t.he cost wi l l  be a little more. For 
full instructions addresR M unn & Co • •  am Broadway. 
New York. Otber foreign patents may also be obtalDed. 

The 

Remington 
has set the copy for writing 
machines for IS years. 
It is to-day the 

Standard 
and expects in the future, 
as it has in the past, 
to lead all others 
1Il adding improvements 
to w hat will always be 
the true m odel of a 

Typewriter. 
Wyckoff, Seamans & Benedict, 

327 Broadway, New York. 

TO BUSINESS MEN 
The value of the SCI ENTI FIC AMERICAN as an adver

tisin� medium cannot he overe8timated. Its CirculatIOn 
is many times .... reater t han that of any similar journal 
now published. It .f!oe8 into all the States and '1'errito
ries. and is  read in  all the principal l i braries and readinll 
rooms of the  world. A business man wants something 
more th�n to see his' advertisement in a printed news
paper. He wants circulation. 'l'his he has when he 
advertises in the �CIE�TIFH' AMEIUCAN. And do not 
let the advertising agent intluence you to substitute 
Borne other paper for the �(,IENTIFrc A MERICAN. when 
eel ectinll a l ist of publ ications in WLJ lcn you de:mde It is 
for your interest to advertise. This is  frequently done. 
for the reason tflat toe a/lent gets a larger commiSSIOn 
f rom the pap9r8 havlnl! a small circulation than is allow .. 
ed on the SCIENTIFIC AMERICAN. 

For rate8 Ree top o f  firHt column of this page. or ad
dress lll U N N  £: VO .• l'u bItM .. .. r8. 

atil B,·oadway. New York. 

z..Z&T OF 

Architectural Books 
House D rain aa-e a n d  Water Servi ce, i n  Cities. 

Vi l lages and Rural Neighborhoods. \Yith Incidental 
conSideration of certain Causes affecting the Healthfnl
nes!:! of Dwell ing-s. B y  James C. Bayles. Fifth edit ion.  
I l lustrated. 3tiIJ tJtJ .. 8vo . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $3. 00 

T h e  IU o d e r n  ( '; e ollletl'lcal Stuir IJ u i l derH' 
G u i d e .  Being a Plain.  Practical System of  lland Rail
ill,!!. e moracing a l l  its necessary Details, and Geometri
cally I l lustrated by  22 steel engraving� ; together with 
the use of the most important PrinCiples of Practical 
Geometry. By  Simon De Graff. Architect. 4to . . .  $2.�) O  

Barlls a n d  O u t-Bu i l d i Jl�s.  Chapters are devoted, 
among other subjects, to the Economic  Erection and use 
of Barns. Grain Barns, House Barns, Catt le Barns,�heep 
Barns, Corn Houses, Smoke Houses, Ice Houses, Pig 
Pens, Granaries. etc. rl'here are l ikewise Chul-'ter:-; 11)10n 
Bird Houses, Dog Houses, frool Sheds, Venti l ators. 
Roofs and HOOtiIl.f!. Doors and Fastenmgs, \Vork SHops, 
Poultry Houses, �Ianure Sheds, Bar.n Yards, H.oot Pit� ; 
containing in al l 25U  il lustrations. One 121110 vol . , c loth. 
Price, post-paid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 1 . ,:) 0  

T a l l  C h i m ney C O ll�tru ctioll .  tn Stone. Brick, 
\Vrought Iron and Concrete. Just published. The best 
Practical 'Vorl{ on the subject. By  R. M.  Bancroft. Past 
Presidf"nt Civi l  and Mechanical Engineers' SOCiety. tlIld 
P. J.  Bancroft, Assistant Municipal Surveyor. }{oya} 
8vo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . ,  . . . . . . . . . . . . . . .  $3. 0 0  

T h e  A l'('hi teCll'i' an d  B u i ld ers' Pocket (:olllpnn_ 
i o n  and P)'i c e  flook . Consisting of a short but COlll
prehensive Epitowe of Deeimals. Duodecimals, Geome ... 
try, and l\lensurlltlOn ; wi th  tables of Un ited States 
l\1.P-flsnres, Sizes. 'Yeights. Strengths, etc., of Iron, W ood, ' 
St Lne, Brick, Cement, and Concretes. Quantities of �la
terials in given Sizes and Dimension:o; of \-Vond. Brick. 
ar.d StOlle ; and Full and Complet.e nills of Prices for 
Carpen t er's 'York and Painting; also rules for computing 
and Valuing Brick and Brick 'Vork. Stone \Vork, Paint
ing. P lastprinU". with a Vocabul l lry of 'l'eehn ical '1'erms, 
etc. By  Frank  ,,'. V.ogdes. Arch itect. Indianapolis, Ind. 
Enlarged. revi8ed, and correded. 3ti8 pp.,  full bound. 
pocket book form. gilt edges. lJ!l�. 0 0 ; cloth . . . . . . $ 1 . 5 0  

Civil A rch i te('tu l'e : being a complete Theoretical 
and Practical System of Buildinll. contain ing the Funda
mental Principles of the  Art. By EdWard Shaw, Archi
t.ect. 'ro which is  added a 'I'reatise on GothiC A rchitec
tnre, etc. By 'l'homas 'Y. Si l loway and Georj;{e M. Hard
ing. Archit ects. 'rhe  whole i J lustrated by 102 quarto 
plates finely engraved on copper. Eleventh pdition. 
Uo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . � 1 0. 0 0 

T h e  Pri n c i p1 c s  of V e n t.i 1 ation a n d  H pali ng. 
and th eil- .Practical A ])I) l ication . The hook is  free 
from unnece8�ary technical ities, and is not burdened 
with scientific formuloo. It i s  invaluab le  to Architects, 
��lr�
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cloth . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . .  $ 3 . 0 0  
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tai l the " Si mplex , .  engine invented Oy ttH ' author and 
;.\I r  .\ \n landin. 'Vith 2;) flgures. Contained i n  �CI VXTIFIC 
Al\-f Il:RICAN :::-UPPLEMENT. N os. 7 1 :"  and ' I fj. Price ;O  
cents each. To be had at tnis office and trom all news
dealers. 

OTTO GAS ENGINES 
33,000 !SOLI). 

E ng i nes and Pumps Combined . 
For C O A L  G A S  

01" G A SO L I N E .  

SCH LEICHER, SCH U M M  & CO. 
l' H 1 L A I) E I . l' HIA, 

CHICAGO. :\EW YORK. 

STENCILS, STEEL NAIU E  !STA IUP!"oO, �TEEI. 
Figures, A l phabets, Hurning '=�=�i!l\\ Rranos, and Log Hammers. ij;" Pri n ting- Dies. Brass Signs, Door _--.1;;11' P
A�5fjLb

l
�

, 
�

e
&

ls
K ONIG SLO 'V. 

314 Seneca St., Cleveland, O. 

J AMES LEFFEL WATER WHEELS 
E N(;;I N ES, and BOILERS. 

J" .A.l:v.t:ES LEFFEL &; CO_ 
FAHT.O ST • •  !'Ol'IU N GFIEI.D, O H I O. 

l I O n  Libe rty !'Oneet N e w  Y orl. C i t y .  

l l 11 i l di n g  IJaws. Law of Bui ld ing and Buildings, a 
treatise on the .  espeCia l ly  referring to Building Con
tracts, I .. eases. Ea�elIl ent8, and J ... iens ; containing a l so 
various �-'orms useful in bu i lding operations ; a Glossary 
of 'Yords and 'rerms commonl y  used by Builoers and 
Artisans. a n d  a. Digest of the I ... eading DeciSions on 
Build in/! Contracts and Leases in the United States. B y  
A. Parlett Lloyd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 5 . 0 0  Shepard 's N ew $60 Screw·Cutt ing Foot Lathe 

Hol Waltt'l' H .. n t i n g  a n d  F i tting ; or. Warming � f Foot and Power IJathes. Dr i l l  
Buildings b y  Hot  \Yater. A de�cri})tion ( If  Modern Hot  � Pres�es, �cro l l  Saw A t t a c h -
\-Vater Heating Apparatus, the Methods of t heir Con- � men is, Chucks. Mandrels, Twist 
strnction, and the principle8 in volved. ,Y ith many il lus- FIJ Dri l ls, Dogs. Cali per::;, etc. 
tratioJ1s ,  diagrulll s. and tablp�. By 'Vm.  J .  Baldwin. M. T,uthes on tria l .  Lathes on 
Am. Soc. C.��. 384 pages and 191 i l l ustrations. New York. 0 payment. 
1889 • • • • . . . . .  . . . . . . .  . $4. 00 .: Send for catalogue of Outfits si�i; ' ii�i i �ii

'
I��: 'iI�'nd R;t; l ing by On� ·pi��e·Method. d for Amateurs or A rtis3ns. 

npplied to  the Dra.wing of all  Face Moulds. and unfold- � Address H. ) , . Sf-lEI'» A R D ,  
ing  the  Cpnter Line  of 'Vreaths, giving Length of Balns- =- ����;l&\��1loIO AC'; .:N'l" 
ters nnder a l l  \Vreaths. A Iso designs �tnd plans of the d " "" _ _ 1 34 Ea�t �d �tI·e(>t.  
various forms of Stairs. For the use of A rch itects, Stair � (;i ncinnati, Ohio.  
Builders. and Carpenters. By James II. i\1oncton .. $fi.OO 

A l'c h i t et· t u l'e. Discourses on A rchitecture. Trans_ 
lated frOIh the French of E. Viollet-Ie-Duc hy Benjamin 
Buckn a l l .  architect. I J 1ustrated by 37 steel engravings 
and 20) wood cuts. 2 vols . . . . . . . . . . . . . . . . . . . . . .  . . $ 1 :>. 00 

A l'(� h i t f> (· t u l·e. Pal l isf>r'8 New Cottage Homes and 
dNai l H, containing nea l'ly 2fi) new and ol'igin,ll designs in 
al l  the modern popular styJeH,  showing Plans,  E leva
tions. Perspective Views. and DetH i lH  of l ow-priced. me
dium, and first-class Cottag-ps. Vi l las. Farm Honses, 
'rowns, a n d  Country Places. Houses for the �ca Shore, 
the South. etc., C i ty  Brick Block Houses. }-'arm Barn 
Stables, etc. , etc., and 1,500 detail drawings. New York, 
1888 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $4 . 0 0  

AI·tist i c  H oules.. Containing 44 plates of Queen 
Anne and Colon ial style Villas and Cottages, costing 
from $700 upward. One of the latest and best works on 
the subject. By A.  \V. Ful ler. architect. One large (8� 
by 12 inches) volume, handsomely bound in cJtoh . . S 4 . a O  

H l a ck a l l 's n u j ] der�' Harthvnl'e. A Manual for 
Architects. Bui lders, and Building Furnishers. 5(0 i l lus-
tration8 and Figures. Square 8vo. Cloth . . . . . . . . . . $ .') . 0 0 

H u i l d el's' WOI'k n n d  t h e  B u i l ding' Trn d ,"s. By 
Co l .  H.  C .  Seddon, R.E . •  Ex:tminer in Bu i ld ing  Con
struct ion.  'Vith i l I llstrH t ions. '['his work i ncludes t.he 
/!eneral sl1 bject� of Bui ld ing. Bricklaying. Masons' ,  Car
venters'. Smiths'. Iron (o'oun ders" and PlulIluers' \York 
a re all t reated thoroughly .  Glazi ng. Paper Hanging, and 
Painting. Inside and Out, are al l  fully treated. I t  !'Ihonld 
have a "pl:t C'e in every arch itect's or builder's l i bl'firv.  
aso pages. 287 engravings. 1886 . . . . . . . . . • . . . . . . . . . . . . $4- . 00 

Uarp" n u'Y Illude En!olY . or the Science and A rt of 
Framing, on a new and im proved �y�teIII . with speciHc  
instruct ions for  lmi hl ing Iml looll fra mes, barlJ frames. 
mi l l  frames, warehouses, church spires, etc., etc . •  com
prising al!"!o a system of Bri(lge Rui1ding, with Bi I l�, .l-t�sti
mutes of Cost, and val uahle 'l'ables. i l 1ustrated by 44 
plates. and neal' 200 figures. Second edition, pnlar/r!ed 
and improved. By 'Vm. B. Bel l ,  Architect and Pr: t c t i ca l  
Bui l der. Phi ladelphia. 1888 . . . . . . . . . . . . . . . . . . . . . . .  $ 5 . 0 0 

'J'h i 8 8hould oe in the hands of every Carpell ter and 
Bui lder. 

( ' o t t aJle�. or hints on }�conomical Bui i l1 ing. Con'" 
ta in ing �4 plates of Med ium and J .. ow-cost Hou8es con
trihuted uy different New York Architect8 ; together 
with des('l'i ptive letter)Jresl:l. giving Practical suggcs .. 
t iof) fI  for Cottage Bni iding. Compiled and edited by A. W. Brunner, Archit eet. And a ehapter on the \Yater 
Supply,  Drainagf', Hpwprage. Heatinfl. and Vent i lat ion. 
and other Sanitary Qlle�tions relat ing t o  Coun t ry 
Honses. By \Ylll. Paul Uerhard. One 8vo volume, 
clotb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 1 . 110 

()t�t'orn t l o n ,  Interior. C( )nta ininll besides i ntroduc
tory remarks. chapters on t.he Ha l l ,  Staircase, J�ibrary. 
Parlor. Dining 1{oum ,  Htudy and Bed U()OIU. Arnold 'V. 
rr�t��d��it\��5 

'
�·�a��iri�s

'
l:�ti�te;li

'
(I)I;:. ��r�i1�� fi�\I'� iV���: 

etc. It cont.ains suggeMtion8 for the treatmpnt of both 
city and countl'Y houses, and ind i ('ates methods for H l tpr-
iIlg and improving old work. N. Y • •  1888 . . . . . . . . . . . $3.00 

MACHINE-MOLDED 
C E A R I N C .  

Drivi ng Plant for Cable Railways. 

LEFFEL TURBINE WATER WHEELS. 
Shafting, Pu l leys, and Hangers. 

llIixel". and (� e nel"al O utfit for I'm·tilizer Work. 

N. B.-SpeCial attention given to Heavy G earing. 

Facilities for the heaviest class of machinery 

Robt. Poole & Son Co. ,  Baltimore, Md. 
Fay's Patent Spring Cal i pers 

WITH SI'RING N UT. 
PricQ l .. i�t : 2� and 3 in. solid nu t .  $1 

I-J'��"_ each ; 4- and 5 in .  8pring nut, $1.25 each ; 
G in .  spring n u t, $1.50. 

Spring Uividerf.. Surface Gauges, Be
vcl Protractors, Screw Pitch G auges, 
�teel RuleR. and full line of  Fine '1'ools. 

IlF Send 2-cent  stamp for full l i st.  
L S.  STARRETT, ATHOL, M ASS. 

Manuf'r of F i n e  Tools. 

I C E - H O U S E  AND REFRIGERATOR. 
Directions and Dimensions for construction, with one 
Illustration of cold house for preserving fruit from 
season to season. The air if!, kept dry and pure through .. 
out the year at a temperature of from 34'" to 36�. Con ... 
tai,ned in S(,lE:\,'l'�FlC A:'oI I':Itl C A "X  SrpPLE.M EXT No. 1 1 6. 
Pnce 10 cents. l o be had at tltis offic£ and of all new .. 
Gealers. 

D ,ve l l i n g M  for V l l lnile � lI d  ( � o u ll l ry . \Vi l h  Gen
eral ])escrivtions Hnd Deta I led Est imatp!,,! . By �. B. 
Reed, Architect. 149 ilIustration8. ail dwel l i ngs. ( ' loth, 
4t��·��· ·i:��·��·��· · i� . . A:;�i;i ��;.�·���: · · �;;,�·; ·j:!;(;�:: GATES ROCK  &. ORE  BREAKER o r  t lw 8tpppin g  Stone t o  Archi.tecture. Consi�ting o t'  a 
series of Questions and Answers Explaining in Simple 
J .. anguage the Principles anrt Pro/!ress of Archi tecture 
i"rom the earl ie:'lt. t imes. By 'J'homas Mitchell .  I l lus
trated by nearly 150 eng-raving�. New edition with Amer
ican additions. Cloth, g i l t . . . . . . . . . . . . . . . . . . . . . . . . . .  . .!j O 

E l clll c n t al'Y Decorat i o n : as A pplied to the Inte
rior and Exterior Decoration of Dwel l ing Houses, etc. 
By J. W. b'acey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .SO 

Erel� t i o n  of n w e l l i n g  " o u Mes. 11 lustrated by a 
Per�pect ive View. Pi l i lls .  }:I; levations and 8ection8 of a 
pair of Semi-ctetnched ViHa8, with the SpeciHcation. 

Capacity up to 200 tons per bour. 
Has produced more ballnst. road 

metal. ano t)roken more ore than 
aJI other Breakers combined. 

Builders of High G rade Mining" 
Machiuery. 

�ellct for ("atalol!ne�. 
C AT E S  I R O N  W O R KS, 

� o  e � o .  (; l i lltOIl � t . ,  ( ' h i ('n "o 
215 Franklin St .. Boston, :\lass. 

Quantities. and Est.imates, etc. By  S. H. BrookR. New -----

edition . with plntes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 1 . 0 0  TH E  PENNA.  D I A M O N D  D R I LL & M F G .  CO.  HOm�f" P l n n s. F�r Everyh;uly. for Vi1h�.f!e an� Conn- H I  U: D S n O n. O .  PA • •  Bui lders of High C las1! 
����i�;�;��

c
:�'d

c
g:N�Fal��rrn$�t�yl $(�t�!iay���!�r�1.

n
I7l�g:� �f eaI� ��ngi J l,es . .  DI�nlOnd Dri J  l ing and ,General 

and cost, with many practical sngJ.{estions. and 1 75 1 l 1 u s- I Machinery. � l O ll !  M i l l Hu l l s  Ground and Grooved. 
trations. By H. B. Reed, Arch itect. 1888 . . . . . . . . .  5 1 . 5 0  

l .. effe l ' ",  HOIIHP P l a n � .  Containing Elevations, 
P lanR, aml Descri ption 8 of Houses co�t ing from $500 to 
$3.tXKJ. and adapteo to fami l ie!"! hHving good ta�te Hnd 
moderate ITIPans, lncluding- the Six Prize Plans in the 
.3lech(111ical Ne'lvs competition . . . . . .  . . . . .  . . . . . . . .  $2. 00 

l � o "  (�nbil1 � ;  Ho,v to H u i l d  a n d  F u r n i s h  'I' h e m .  
Fll l ly  i l l Ustrated with 5 2  cuts and 18 ful l-page P lat e!'. 
By Wil l iam S. Wicks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ t . i) O 

p;r- A ny of the above books promptly sent by mail, 
postpaid, (In receipt of the price. by 

l.\I.I:UN"N" � CO • •  
P u bl i sh e rs of  the " Scie ntific American ,"  

36 1 B roadway, N ew York.  
nr Send for our Newan4 Complete Catalogue Of Books. 

.ent iree to «'IVy addr .... 

E d co Syste m .  
Complete Elect.ric I�lght and Pow{'r Plants.  Ble<'trto 

Street Cars, A ccumu l atorfol. Dvnamo!'. Olcte�t and 
most experi enced Motol'  (�t:. In the world. 

T H R  .. :LEC T It I l  D Y l'i A llI W C O M I'A " V .  
22 4  Carter St . •  l'bila . •  Pa. 44  Broadway. New Y urko 

© 1891 SCIENTIFIC AMERICAN, INC.



A Great Repository oj' Practical and 
SCie1.tific Inforuwtion. 

One of the Fullest, Freshest, an(l .Most Valuable Handbooks 
oj the Age. Imli.sprnsable to E1'ery Practical Man. 

R EC E N T LY P U B L I S H E D. 
P r i ce $2.00. 

Free of Postage to any Address in the World. 

Th� T��hn�-�h�mi�al R���i�t Book : 
Containing Several Thousand Receipts. covering t�e Latest. most Important, and most Uspful Discoveries 10 Chemical Technology, and their P ractical Application 

}re���a!�f ��� t\�TnIgk1�::11el�ile�dl��1n��!:��f:iz�!�� I Jacousen. Koller. and Heinzerling, with additions by William T. Bl'annt. Graduate I )f the Ruyal Agricultural College of Eldena, PJ'u��ia , and 'Villiam H. \Vahl . Ph. 
:tel(�T!?')a:tehc�;t�1 ?·�!rVea:��I�;U� \���rg�Tatroh�!�,� I l lustrated by 78 engravings. one volume. over 500 paS'es, 12mo. elegantly bound in scar let cloth. gilt, closely prmt. ed , contain ing an immense amount and a great variety of matter. 

Price $2.m, IreI' of posta(lf to a n Jl add r(',,;:s in 01(' 'world. 

te�1 t�r:�:::;o��r11'oegk.s�g����e �Jj;�e ��b��la'ieor;� 
(my one in any part oj tile World who will ju,."",h his ad
dress. 

H E N R Y  C A R E Y  B A I R D  &. CO. , 
I!'oOD USTR I A L  PUBLISHERS, BOOKSELL}O�RS & Il\IPORTERS 

S 1 0  Wal uu t !'it . . Philadelphia, Pa . . U. !'i. A . 

" Improvement the order ot the age." 

THE SMITH PREMIER TYPEWRITER 

Important Improvements. A l l  the Es�ential Features greatly perfected. The Most Durable i ll A J if!nment. Easiest Running- and Most Si lent. All type cleanect in 10 seconds withuut SOiling the hands. 
The Smith Premier Typewriter Co . ,  Syracuse, N. Y., U. S, A. 

Send for Catalogue. 

IDEAL MUSICAL BOX 
Is the l .atellJt Invention i n  S""iss IU u siea) Uoxet!J 
I t  i tt  t h e  �weelel!lt, a n d  IU ost l"el'fect I l l strl1 Ul e n l  
for the PaJ'lol". A l l Y  l I u m ber n f l u n e s  c n ll be o b .  
t a i n e d  for i t .  The Largest �tock of Musical Boxes in America. Send 4 cent stamp for Illu�trated Catalogue. 
J ACOT & SO N ,  8°:Fl�U��R��Y' 
FAM I LY I C E  MAC H I N E  �:;;u��cs: ilo,&f�;' 
I,. Dermil(ny. 126 W. 25th St., N. Y. State Rights JOI" sale. 

OIL WELL SU PPLY CO. Ltd. 
9 1  &: 92 'V,\.'.l' ER STREET, 

Ph tsbu r g h , I'n . ,  
M anufacturers of everytning needed for 
.ilIo. � T E I!iI Z.illo. l.V �ELL& 

either Gas. Oil, 'Vater. or Mineral Tests. Boilers. Engineb, Pipe, Cordage. Dri l l ing Tools, etc. I l lustrated ca�alogue, price lists and discount sheets on request. 

ARTESIAN Wells, Oil and Gas Wells, drilled 
� ����� �:�fsod;;r::u��:: 
�1.t;t[��� c�';;i��inJni:r��;t able Horse Power and Mounted Steam Drilling Machines for 100 to 000 ft. Send 6 cents for illustrated catalo",ue. l"iel'ce A I 'lcs iau Rnd 411 1 \Ve l l  !'i u pp l y  Co., 

80 Beaver Street, New York. 
ELECTRIC PO W ER TRANSMISSION 
in Mining Operations.-By H. C. $paulding. A brief presentation of some of the work already done toward the appl ication of electr i cal apparatus to mining pro('esses, with some t1ractical suggestions a.nd statements from those who have had persona l experience in the operatiODs of such apparatus. With 2 Hlustrations. Contained in Scn�xTI F l C  A M E UTCAN SUPPL EME NT, No. 
7 !S3. Price 10 cents. To be had at this office and from all newsdealers. 

Barnes' Foot· Power Machinery 
Complete outfits for Actual Worksnop Business. A customer says : .. Con siderinJ{ its capacity and the accuracy of your No. 4 Lathe. I do not see how it can be produced at such low cost. 'l'he velocipede foot-power is simply elegant. I can turn steadily for a whole day, and at night feel as little tired as if I had been walking around." Descriptive Price List Free. 

W .  F. & J O H N  B A R N " �  ('0., 
1�l RUBY ST . . Rockford. I l l .  

M .KSSU.S. MUNN & CO . •  in connection with the publ i cation of the Scn�NTIF](' A l\l E H. I CA X .  continue to ex-

$tittttifi t �tuttitllU. 
After be i ng o n  the M a rket Five Yea rs 

The " A  e M  E " Sti l l  Leads ! 
Size� One. Two. Three, and Four Hurse Power. Arranged for either N A T U R A L  GAS 

or Kerosene Oil fire, as ordered. No extra im_urance required on account of the oil fire. Send for catalogue giving full particulars and prices. 
�:�:!�?�t!�;����.tl. T�i. ROCHESTER MACHINE TOOL WORKS� Brown's Race, ROCHESTER, N. Y. 
I D E  A UTOInATIC ENGINES. TRACTION AND PORTABLE E N G I N ES. 

STE.A.1W :Fl.O.A.D � C>LLE�&. 
W E I T J I Y E It PATENT F U RN A C E. nOl l ,ER� O F  .<:VER Y J) E�C IU "TION. 

lll ll ll u .ilc l u r e d  by ItU U l'l D R Y  & llIA C H I N E  DEPART,UENT, Harri s b n rg, l'a., U .  !'i. A . 

HARRISON CONVEYOR ! 
Ha!iSfing Gra in, Coal , Sand, C l ay, Tar. Bark, Ginders, Ores, Seeds,&'c. 
g���li��. 1 BORDEN, SELLECK & CO. ,  I Ma'i.�'��rs, i Chicago, ilL 

F 
\Ve have established a plant for the pur- y 

pose of M A X U FAC'TlfUING 

I N E  M A C H I N E R  
and soliCit correspondence in this line. 

U. :\1 . LELAN]), for the past eighteen years, 
and C. H. NORTOX. past four years wi th BltOWN & 

SHAHP)!; i\!AN U FACTUHIXG Co. 
Leland, Faulconer & Norton CO. 

DETROIT, MICH. 

RJ!Elt!ST��N��� 
IN THE WORLD. 

Jllir>Speed, Comfort and Safety. . _ .  . AGENTS W A�TED. 
Large I l lustrated Catalogue sent Free to any Address. 

THE EAGLE BICYCLE MFG. CO., 
CON.N. 

ICE-HOUSE AND COLD ROmL -BY R 
G. Hatfield. 'Vith directions for construction. Four engravings. Conta.ined in f"l C l E x T I FIC AM};JtIf!AN Sup
PLEMENT. :)9. l 'rice "!O eel.lts. Tu Le bad at this office Rnd of all newsdealen. 

THE DAIMLER MOTOR 
'I' H E DAI�Il,ER MO'l' O n  co. 

is prepared to furnish 1,  �,  and 4 Il ol'�e I"olvel' 
GA� or PETRO l,EUlU llI OTORS 

for all Industrial Purposes. Pllnn nlH�tl'l ft ('rl cata lOGue 
a.nd price· Hst on ftpplicaiinn. Motors ill operatiun a.t 
'Vorks, Steinway. LOll� }sland City. 
OOke, 1 1 1  Ea st 14th !'iU'eel, New York C i t y .  

t�OPQ. 
Wjalliil@A�� 
Address : The American Writing 

Machine Co., Hartford, Conn.; 
New York Ot;;c •• 237 Broadway. 

C HUCK A N D  MICROM ETER STOP 
for Amateurs.-By C. n. Parkhurst. Description of lL !-limple and ea�ily constructed cbuck for use with a dividing machine, and the micrometer stop that is used to regulate the depth of the cut in the graduation of circles, etc. \Vith B flgurefol. Contained i n  I..:C l I<: :-\ 'l' I .PlC 
A,M E H H 'A :,\  Hl' PPI,E:\l I'; :'\T,  No. 7 72. Price 10 cents. rro be had at thts Office and from all new8deal�rs • 

CU S H M A N  C H U C KS Coml'lde Hne. j(lr all 'IlSf'S shown in new i l l llstrated catalogue. i"J'(}£'. to oU. 
e ltldull n n  ()Iuu'k C o . ,  Hal'tfo t'd, (J o n u .  

TYP E FOR TYP EWR I T E RS StencIls. Steel Stamps, Hll hber and Metal 'l'ype Wheels. Diet-!. etc. 
Ili od.'1 aud EXpt"]'i m t' l l l n l  \V o  .. li, Smal l Maehinery, Novelties. etc., llJalll l faetllred by special ('on t ract. 

N ew Vork Stenc i l Wks . . IOO N assau St., N .V 

AN E W C A T A L O C UE VALUA�EPAPERS 
Contained in SCIENTIFIC AMERICA N SUPPLEMENT. sent 
tree oj charoe to any address. 

M U N N  & (;11 . ,  31H llroa ,hvny, New YOl'k. 

F I R E F E LT i!�;le��� Fe�O���2N2UI�J��GAs�e!��.R!r�� 
• �����cS\��d�� �Rrgr�(����\�cigI�esir.u��i�:v�Yt�8�.:�;(�� it to be superior to Hair Felt in Non-Conduct ing q ual ities. Ma.de into Rectional form for pipes and into sheets and rul ls for large surfaces. Seud for t'amples. 

A sbe"'tos Boi l e t· (:ovel' i llgs, �tenlll  Pnckill g"s, .l\ SbC!oflOI'J C l o t h ,  A sbe llltos 
Bni l d i u l{  Pn pel',  clc. 
THE (; H A L1UE lt".!'il'ENCE C 4 I . ,  1)9 and 61 Libel'ty "t., New Y o rk. 
BRANCHEfS :-Philadelphia, Chicago, Pitttiburgh, BostOIl. 

T Y P E W R I T E R S. 
Largest like establishment in the world. First

class Second-hand Instruments at half new prices. 
Unprejudiced advice given on all makes. Ma
chines sold on mouthly payments. Any Instru
ment manufactured shipped, privilege to examine. 
EXCHANGING A SPECIALTY. Wholesale prices to dealers. Illustrated Catalogues Free. TYPEWRITER I 70 Broadway, New York. HEADQUARTERS. f 144 La Salle St., Chicago. 

'
BRITISH ASSOCIATION M E ETING 
of 1890.-Inaugural address by Sir ]'rederick A. Abel, treating of the present status of : E l ect ric 'l'clegraphy; Ocean Telegraphy ; �lectric Meao,;urements ; ElectrIC Lighting ; The 'relepholle ; ElectriC Transmission of 
��:e�r61����I��n�{�!��:���n��}g���r.���11i6i�\. ��ar::� and :-:.teel : Appliancps of \Var ; Gunpowdpr ; �mokeleR� 
�����r;��1��I���d�� �?h�l����o����oi:�de�S{�J.; HiJ�tt���i Gas; Wa..ter Ga�j Nati onal :\1useums. \Vith portraits of Sir Frederick A .  A bel and Rir Doug-las Galton. Contained in SCI E:'\TU' IC A1tI\<;U[( 'A� S [ · PPLEl\I }�NT. Nos. 7 ' 1 .  " '!. and ' 7 3. Price 10 cents each. 'l'o be had at this office and from all new:;dealers. 

amine irup
.
rovements, and to act as Solicitors of Pateuts 

AI E NTS make 100 oer cent profit C t for Inventors. . _ _ ' on my ors� s, 
In this line of business they have had jnrtll·one years' I Sam Be�ts, Bru�hes, C.urler�, A�d ,lloVeltIeR• 

experience. and now have unequaled ,frr.cilitus for the pIes free. WrIte now. Dr. BrIdgman, 3 j 3 B way. N.Y. 

g���:������ �;t P;���fc!{��i:�f��' �����fit�afAor�e a&�i��� W HAT Uncle Sam and Aunt Columhia think, etc., of 
St.ates. Canada. and Foreign Countries. Messrs • .  " unn & AS H I N ITO N 

A:�d SEATTLE. Se':ld �tamp t!J 
Co. also attend to the preparation of Caveats. Copyrights ... slwhlla l l . l.h',n l l y n & l o. , St·Hule, ". 

for Books. Labels. Reissues, ASSIgnments. and Reports on Infringements of Patents. A l l  business int rusted to them is done with special care and promptness, on very reasonable terms. A pamphlet sent free of charl!e. on application. con· taininu ful l information about Patents and how to pro· cure them ; directions concerning l�abels. Copyrights, Designs. Patents, Appeals. Reissues Infringements. Assillnments. Rejected Cases. Hints on the Sale of Pet.· tents, etc. \\'e also send. free of charge. a Synopsis of Foreign Patent Laws. showing the cost and method of securing patents in all the principal countries of the world. 
In U N N  &: CO., SoliCitor .. o r  Paten,s, 

361 Broadway, New York. 
BR A NCH 0�'FlCE8.-No. 622 and 624 F Street, Pa· ICE d REFRIGERATING MACHINES clfl� BuUdinl/(. near 7th Street. Washin"ton. D.  c. an 

T H E E Y E Illustrated pamPh. let, lo cts. 
Cataracts and films absorb. 

yzed nerves cured; weak eyes mad�' b�t�h�n�����;;:�::· ft��� 
treatment. Indorsed by alt. " THE E YE," Glens Falls. N. Y. 

The Pictet Artificial Ice Company (Limited), Room 6 ,  Coal & Iron Exchange , New York. 

wrsat The Library of American LiteratureSt�;��:;E�1) 
It will pay you to find out by writing to C. L, WEBSTER & CO., 3 E, 14th st., NEW YORK, • 
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PROPO S A L S .  

proposa l s  fo.· J e t t y  Con struc tio n a t  Eutrn nce 
to f"lI l veeton II a rbor, 'l'eXGs.-UXITED STA TES 

ENG I N E E H.  O l<' F I CE, Ga lveston. 'fexas, February 28, 1891. Sealed proposal s. in dupl icate. will be received at this office unUI 1 2  o'clock, noon, 90th meridian time. March 
30. ISm, and then opened, for del ivery of about 1.()(X),OUO tuw; of stone and concrete blocks in place, for improving the Entrance to Galveston Harbor 'l'exRs. Preference wll l be given to material� of domestic produ ction or manufact ure, condit ions of qnal ity and pri('e (import d uties inClUded) being equal . 'rhe attention of  bidders i R  inv ited to the  Act� of Congrpss approved Fl\llruary 2ti, 18M. and February 2:{, 1887. Vol. �, page 3;J2. and Vol. 2 4 ,  page 414 .  U. S. Statutes af. Large. For blall lc forms for prop()�als, and al l necessary information, uppJy to CHARL I£S .1. A I  .. LEN, .Majm', C'url'� of EnOl'/'lf€"J's. 

Experimental Science 
B Y  Geo. In .  Hopkins. 

I n t e re s t i n g  Experiw ments in Every Branch of Physics. Descriptions of Simple and Efficient 
A pparatns, m u c h of which lllay be Made at Home. Among Subjects treated are l£lectricity in all its Brallcbe�, Magnetism, Heat. Light. Phutography. Microsco}JY. Opt i cal I l I ll�lOn�. MeclulI Ii c�. etc. A world of Valu. a b I e Information. A Source of R a t i o n a l  Am m-ement. A superb work fur Young and Old. 

l I Iustrated Circular and Tableof Contents sent free. 
740 PAGES. G80 ILLCSTRATIOXS. 

l' R I CE . by m ni l ,  postpaid, - • •  $4.00. 
JUUNN & t'41 . ,  Publ ishers, 

Office of rrUE SCIEXTU'IC A:\IE RIC.AN, 

361 Bl'oadway, New York. 

THE S T E A M  E N G-em : ITS P R I N C I ·  
plef', it� d(lvelopn::ent. i t s  future and  perfection .-A pa  .. 
pCI" by E. N. Dickerson, givi r 'g an outline of the history of t he �team en!!inc, and discussing the priJlciples upon which it  operates and which limit it!:! cap' l city. \\ ith � figures. Contained in � ( ·nJ\TIFIC A.:'IIE l{J C A :'\ SU I'PLE
l\lE�T. No. f;�f;. Price 10 cpnts. To be had at this office and trom all newsdealers. 

OSJ{ood's No. 1 Hearing Horn i s  the only in.:o.trumel l t,  that w i l l  he lp the deaf. :\l ade ffl llll best bell 1;11;=�;;;;�� metal, and wi l l  last for years. Carried ill the pock. et and used in publ ic without att ract,i ng attention. Price $;). Sent C. O.  D. May he returned after 2 week8' t rial if not found satisfactory. OSGOOD BltOS . . Cor. 7th St. & Broadway, Oakland, Cal. 

ON THE ELECTRO · DEPOSITION OF 
Platinurn .-By Will iam H. 'VahI. Description of a practical method of deposit ing platinum by electrolYSiS. a result never before accomplished satisfHctorily. Contained in S(,H �:,\TI F lC A M I U U CA �  SUPP I . EMEXT. N o. 
" 7 . Price 10 cents. To be had at thi. olliee and from all newsdealers. 

011;)l;)ffilli'"B1)�CAHY & MOEN CO.� 
�"EEL WIRE O fDyD£SCR IPfiON «vo" � 
2:.\4- IV. 29 ST. EVER & sTEEL SPRINGS. NEWYORK C ITY 

V OLNEY W. MASON &, CO., 
FRICTION PULLEYS CLUTCHES and ELEVATORS 

Plt O V  I D E I'W E. It. I.  

E. C. Strange's Pat. Combi
n a tion V ise nnd D l'i l l .  Every one says it is a good thing. \V ith attachments, a turning lathe. em· err �Tillder. pol ishing machine. 

STHANGE'S MACHINE \VOH.KS, 'l'auntoD, Mass. 
EXCELLENT BLACK COPU:S. only equaled by Lithography ,  of anything written 01' dnl'lvn with any Pen by 
§����J��;A U TOCO P Y 1 ST free. 
Tell }:yck & l"IlI'h:el', 66 Pine �n·eet. New York 

NEW YORK TRA D E  SCH OOLS.-DK 
scription of the New York Trade Schools which were 
�r;��l��)l��dtoni,����t�::���� ��1�t�1� f�rs�:,���1�:�nr:;11)I,l� young- men already in such trades to improve t llemselves. W ith 10 illustrations. Contained in SCU ] ;>'; '1' I F I C  AM F. ln
('A N SU P I ' ' ' l<:l':H; :\ T ,  No. 7 � 1 . Price 10 cents. To be had at tbis office and from all newsdealers. 

CL.A.�:a.:.·S 
Ventilating and Drying 

F A N S. 
Bunning, A d  j II s t a b  I e Self_Oil ing Bearings. catalogue free. Press Hol l s  for \Vool Yarn 'Vashing and Dyeing Machines. 

G EO. I'. C I. A  RK, lUanuf. 
\\'indsor J �ocks , ()t. 

BLUE PRINT !'apel'. Superior Quality. 
1"h o l ographic !-'uppl ies. Send for catalogue. 

T. II. lI1CCOLLIN & CO . •  1030 Arch Street, Philadelphia 

FOR SALE  A t a Bnl'gain.-A small Stave amI .Jub Foundry in complete running order. Address 'V. '1\ E., care SCIKNTIPIC AJ\l EIUCAN, N.Y WANTED. ��J�i�l�i:s�ell�ai��r�I������� surprise electrical experts. Stamp for catalogue. 
$10 per day made. BUSH CO., �i Park Place, New York. 

The S c ientlf i c A merican 
PUBLICAT IONS FOR 1 89 1 .  

The prices of the different. publ ications in the United States, Canada, and Mexicu are as fol lows : 
HATES B Y  lI1AIL. 

The SCientifiC American (week ly one year t$.OO 
I The �cientit1c American Supplement (weekly), one 
I year. . . . . . • . . . . 5.00 
The SCient itic American, Spanish Edition (monthly) one year. 3.00 

The SCientific American. Architects and Builders EditIOn (month l y). one year. . 2.50 
CO�IBlNEIl HATES. 

The SClentlfl.c American and �upplement, • t •• OO 
The Scien t 1tlc American and Architects and Build-ers �ditior.. . b.OO 
The Scientit1c American, Supplement, and Archi-tects and Builders Kdition. 9.00 

Proportionate Rates for Six Months. 
ThIS includes postal!e, which we pay. Remit by postal or express money. order, or draft LO order of 

MUNN "" CO . . 361 11roadwRY. New York. 

W OH K J  N G M O D  E L S & LIGHT MACHINERY.  INVENTIONS DEVELOPED.  Send for Mode l  C i rcu l a r. J o n e s  Bros.  E Co ., C i n �t i . O .  \ 

© 1891 SCIENTIFIC AMERICAN, INC.
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� - ---- -------
Inside Png{'� ea ('I. i ll ,", c r t i oll .. .. .. ..  , ,;,) (·f·nts a.. line 
Back Page, en<-' h  i U !'Of· r l ioli  _ .. ..  � $ 1 .00 a hne. 

The a.bove are char�e.� per acate I m,e-' about ei�ht 
words per l in e .  1' h l �  n o r  Ice ::- h o ws: t h e  w l d t  h of tbe line., 
and i s  set i n  a.1l3 f e  t ype.  EfH!TaV lnl!� 1 � lay h ead adver
tisements at the same rate per agat e l ine.  by measure .. ment. as the l e r ter press. Advertisements must be 
received' at p u b l i cat ion (Iffice as ear l y  as 1.'hursday mom .. 
tnll to appear in next issue.  
====== 

N o. 4 TOO L H A N D L E  

Thi� h a n d l e  is �IX i n ches long, anel i n cl oses ten large 
working s i z e  touLs .  ( I t'  tJe:st q uality.  viz. : Two each Brad 
A w l s .  Screw D l'h·ers  and Chisels,  onc each G ouge, 
Scratch Awl, Reamer. and G i m l et ,  

T h e  S t eel J a w s  w i l l  h o l d  eith el' of t h ese tools ; also 
Files, A w ls,  and Xeed l e� o f  all kinds. 'I' h e  handle is of 
Rosewood, with L i !! n u w v i t a� Cap, both highly pol ished.  
'l'h e  Jaws and S l eeve are pol i shed a n d  n i ckel  plated. 
They are as nseful tuols as were ever put 011  the market,  
�r'L���'rrt�T:;' fti

l
a�g:��:SJeal��� \vKr }I���!�is

o
h
n 

th��
i
�t 

the same price. M1 U.ER l'; �� ����d!:�k . N e w York. 

WrtqA�S �I G tI � ST , Q:AlOG U E  (( .�tt 
OVERMAN WHEEL 00. , MAKERS, 

CH I C O P E E  FA L L S ,  M A S S .  
BOSTON. WASH INGTON. DENVER.  SAN FRANCISCO. 

,: @ e " " 
l1FFEL8c ESSER ... � .. 

I<£: N tW YORK. CO. 

i f 
Levels, TranSits, Surveyors' 
Com J]a8!-1eS, Pocket and Pris- • 
matic Compasses, Hand J ... ev.. I : 
els,  A n�le 1\1 irrors, Planime.. 

. 

�'f�e Pii���;,ral::el��:iW�J:: . 
L-"'�".,,��� P�::�l?)����ne�ppliCatiOn. ' 

C H I N E  T O O L S '-.: �" .'''� Lathes, Planers, Shapers, Tur
etc. �SI'1J rl J()r Catalogue. Machine Co"Torrington, Conn. 

G R A N D  PRIZE-PARIS EX l'OSITW N ,  1 ��9 

THIN PANEL STOCK 
In Whitewood, Walnut, etc. 

M anufacturfld b y  the or ig- i nal " Systeme H nrtlett," 
received the H ighest A ward and only . � Grand Prize " 
Riven t.o this i n d u stf)·. 'l'h e  o n l y  " lSysteme " i ntroduced 
ioto Europe and A mcrica t hat produces a perfectly 
sou n d  cut board. 

H E N R Y T. B A R T L E TT, 
CA B I N ET W () I I D S  I MAHOGANY 

n n d  " E N t; E lt S ,  SA W MILLS. 

� O U  LeW"is Street. NeW" York. 

Usual l y  ST ItAIGIl1' W ,.\  \' 

V A L V E S  
t h e  Handy h��

e
;�f4���t��l�� fs i��;:IC(?�� 

pact,  8i m pler. cheaper. and conseq uent l y  
bett.er. 'rh i s  Valve i s  especial l y  ada pted 
1' 1 ' 1" l o w  pressu re �t ealli. gas, oi l:-. ,  etc. 

WHITE [" OR CATALOGUE. 
The Lunkenhe imer  Brass Mfg. Co. 

1 � ·1 1  E. �th St.,  V i n c i ll n nti, O. 

THB AMBRI�AN �BLL TELEPH�NB ��. 
95 M I LK ST . ,  BOSTO N ,  M ASS. 

Th is Cow pan y own s  t h e  Letters Patent 
granted to Alexander G raham Bell,  March 
7th, 1876, No. 174,465. and January 30th, 
1877. No. 186. 787. 

The transwission of Speech by all k n own 
forlll s of Electri c Speaki n g  Telephones in· 

fri l lges the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish
ed by it or its licensees responsible for such 
nn lawful  use and all the consequence" 
thereof, and liable to suit thprefor. 

ALLJ;;.f'U--' � CAST INGS FR�I.-1_S£WAL ERNS M '- t:"'1\ CL AND FI N E  GRAY IFION ALSO ST E E L  
- --- FINE TlNNI�G JAP- P/l1� S DEVlIN !r F IN ISH ING . ANNING ANn"',!, rtlOMPllfH IGH AVE 11< AMERICAN ST PHILA · D 

PACKING, BElliNG,  HOSE,  MATS , MATTING,  ETC. ' Y�AL��[ M�ll[��lt I��� W��KS Elata bl.:I.ahe d.. 1 B B B. W B B U  R N S P R o p n  . The Largest Manufacturers of Mechanical Rubber Goods in the World. 

THE GUTTA PERCH. AND RUBBER MFG. CO. SCI ENTIFIC AMERICAN S UPPL E-
M KNT. Any desired b a c k  number of the SCIENTIFIC 
A M ERICAN SUPPLEMENT can be bad at this office for 
10 cents. Also to be had of newsdealers in all parts of 
the country. Para Bui ld ing, 35 Warren St., New York. 

ChtellKo. �nn Francisco. Portlnud. O ,·elrou. B�8tOll. 
------------------------------------------ Otis Eloctric Elovator 

POPE M FC. CO. , n Franklin Street, BOSTON. 
Branch HOUle.: 12 Warren St., NEW YORK. 291 Wabuh 

Ave .. CmCAGO. Faetol'Y. 1tI.ltTFORD. CONN. 
CO M B I N ATION M I LL 

-FOR-

CRUSHING & GRINDING 
Bones, SheHs, Minerals, etc. 

FERTI L I Z Jo: Jt Mixing 
Machi n e s .  

Complete O uttlts �'urnished. 

BRICK 
MACH INES 
With AUTOMATIC 
CUTTIN G  TABLES 
From 10 to 1 00,000 
CAPACITY 
PER DAY. 

TILE 
MACHINES 

-ALSU
Manu facturers of the Standard 

Hydraulic Passenger and 
�·reight. Steam and Belt 

ELEVATORS, 
Otis Brothers & Co • •  

38 Park R o w ,  N e w  YOI'I, 

New Grnde. $100.  
CUSHION 'l' I H E S  a n d  TANGENT 

S POK ES. 

Handsomest and Best Diamonc 
Safety. :Sen d  !OJ' Catn bll)l l l'. 

MAN U Jo'A(,TUftERS, 

WIll. RE,\ D & SONS. 

T ::S:: E 

J titufifit �tUtri,au 
E !STABLI!SHED 1846. 

The Most Popular Scientific Paper in the World 

Only 1li3.00 a Year, Including Po_taKe. WeekiI' 
62 Numbers a Yeal·. 

$ 8 5 Lo�e" Diamond Safety $ 8 5 
Thill widely eircnlated and splendidly Illustrated 

paper is published weekly. Every number contains six
teen pages of useful information and a large Dumber of 
original engravin�s of new inventions and discoveries, 
representinjl Engineering Works, Steam Machinery. 
New I nventions. Novelties in Mechani CS, Manufactures, 
Chemistry, ElectriCity, 'relegraphy, Photography, Archi. 
tecture, Agriculture, Horticulture, Natura.l History. 
etc. Complete I ist of plltents each week. 

DlaIIlond Frame. Steel Drup Forgings. Steel Tubing. Adjustable Bnll Bearings to all Run
ning Part.s. i n cluding Pedals. Suspension Saddle. Finest material 

money can buy. (t'jnished in enamel and nickel. 
Strictly high grade in every particular. No better machine made at any price. Terms of Snbscriptioll .-Olle copy of the SCIEN. 

Bicycle Catalug ue Fn·c. Send six cents 'hI.. staw lJl$ for Ollr lOO-puuc ilZu8t'ruted catalogue 
oj GUllS. Rifles, llc L'ul veni, �purti/l.(J Gouds of aU kinds, etc, 

TIFIC Al'I ERICA N will  he sent for one vear-52 Dumbers
postage prepai d, to any subscriber in the Un ited States, 
Canada, or Mexico, on recei pt of three t1o l lar8 by the 
publishers : six months. $1.50 : three munths. $1.00. 

JOHN P. LOVELL ARMS CO . ,  1 47 Washi ngton Street, BOSTON ,  MASS. 

2 to 40 H .  P. The Motor of 19th Centnry 
Can be used A nti Place. to do Anti 

Work. and by A ny One. No Boiler ! 
No Itire ! No St.eam ! No A shes ! 
No G auji!es ! No Engineer ! A per
fect l y  safe Motor for all places and 
purposes. Cost of operation about 01U! 
cent an. h our to each indicated horse 
po'weT. For Circulars. etc., address 

Charter Gas Engine Co. 
Stel'IIUK, Ill.  

Burnham's New ImDroved Standard Turbine 
Vertical or Horizontal.  Yields 0. greater per .. 

centage of water u l' e d .  e i t h e r  with fu l l  Of part 
lItate d raw Tl , all d iR the SiOl()lest construct.ed and 
best. fl n i shed wheel in the market. Can till your 

. order prumptly. BUR"HAM BROS . . YonK. PA.. 

ESTABLISHED HALF A CENTURY. 

It'!mM'S 

S A F E: S  
�AVE t.'A:A�EN;U:�aVEM[N1S 
ftOT FOU N D  ��HER r¥KES 
THAT WtLL W E LL REPAY AN 
I NVESTI GATI O N 
ay .TIt°SEo��I�E T O  SECURt 
THE BEST SAFE 

MAR·VIN SAFE CO. 
NEW Y O R K ,  P H I LA D E L P H I A. 

LO N DO N .  E N C LA N D .  

Cl ubs.-Special rates for se'\'"eral names, and t o  Post 
Masters. Write for particulars. 

J�!:�:�ItINCUBATOR ��;!Plfiu�3::,��efn a�!';����i�:;:r�:��� 

The safest way to remit is b y  Postal Order. Droft. or 
Express Money Order. Money carefully placed inside 
of envelopes. securely sealed. and correctly addressed, 
seldom goes a�tray . but is at the sender's risk. A ddress 
al1 letters and make all orders. drafts. etc., payable to 

MUNN & C O. ,  3 6 1  Broadwny. New York. 

---0---
T H E  

t. uaranleed to hatch a lar r percentage 
of fertile eggs at. Jess cost t�n any other 
hatcher. Send 6e. for Diu •. Oatalogue. OlrouIara free. CEO.H.STAHL. QUINCY.  I LL. 

Jdentifie Juppletutnt 
This is a separate and distinct publication from THE 

SCIENTI FIC AMERICAN, but is uniform therewith in size. 

every number containing sixteen large pages fu11 of en

gravings, many of wbich are ta,ken from forei�n paper�. 

and accompanied with translated descriptions. THE 

SCIENTI FIC A lU "; UICAN SUPPLli:M ENT is published week .. 

ly, and includes a very wide range oi contents. It pl'e-

NEW KODAKS 
" You press the bllttOll, 

'we do the rest." 
I sents the most recent papers by eminent writers in all 

the pri ncipal departments of Science and the Useful 
, A rts, embraCing Biulogy, G eology, M llleralogy, Natural 

History. U eo,llraph y, A rchreology, Astronomy, Chemistry 
Electricity. Light, U eat. Mechan lCftl EnJlin eering, Steam 
and l{ai l way EnJ.!'ineel" illlr!. :M ining, �hip Building, Marine 

AT.I .. LOADED WITH Engin eeri ng, PhotogrH phy, 'rechnology, Manufacturing 

Seven New 
Sty1.es and 

Sizes 
lndulftries, Sanitary f4�ngineering. Agriculture, Horti .. 

Films. vast amount of fresh Ilnd valuable i n formation Obtain. 
T'l'anspa'l'ent I culture, Domestic Economy, Biogruph y. Medicine. etc. A 

F i b . ) Ph t St k De I able in no other publication. or 88 e y 81  0 .0. oc a ers. 
The nwst important- El1gillet'}'j.llg lYnrks, Mechanisms, THE EASTMAN COMPANY, and Manufactures at home and abroad are I l lustrated 

Sella 107 Cataloaue. IWCH ESTER. N. r. and described in the S U PPLEM ENT. 

Price for the SUPPLEMENT for the United States and 

WORKING  M ODELS and Experim e ntal Canada. $fi.OO a year: or one copy uf the SCIENTIFIC AMER· 
�l ach i n ery. metal !CAN and one copy of the SU PPLEMENT. both mailed for 

r� !Oj�\"����r��7°id�f �:n������e:t.�';eu��·o�·�:
c

essors one year for $7.00. Single copies, 10 cents. A ddress, and 
________ .________ ___ _____ remit by postal order, express m oney order, or check, 

lUUNN & CO •• 3 6 1  Brondway, New Y o rk. 
Publishers SCIENTIFIC AMERICAN. 

----0---

�1titdinn �dithlU. 
THE SCIENTIFIC A M E HICAN A HC'B I T ECTS'A N D  B U I LD ... 

E n s' EDITION is it;sued monthly. $2.50 a year. Silll! l e  

copies, 25 cents. Forty large quarto pAges, equal to 
about two hundred ordinary book pages ; forming a 
large and splendid MAgazine of Architecture, richly 
adorned with elega n t  plates in colors. and with other fine 

engravings ; i l lu�lrating the most i nteresting eXHm ples 
of modern architectural construction and allied 8ubjeC':ts. 

N A T I O N A L F I LT E R 
A special feature is th e presentation in each number 

of a variety of the latest and best plans for private resl .. 
denceR. city and country, inclndin� those of very mod
erate cost as well  as the more expentiive. Drawings in 
perspective and in color are Iliven. together with full 
Plan s, Specjt:lcat ion�. Sheets of Details, Estimates, etc. :PR,ZOE $96.00. 

BRIGHT SPARKLING WATER GUARANTEED 
NATIONAL WATER PURIFYING CO. , 

Address for Pamphlet. 1<l� Brondwny or 86 I.lberty St., New Y orl, .  

CUTLER D E S K B E S T  I N  T H E W O R L D .  
A . C U T L E R &0 S O N ,  

• B U F F A L O . N Y . U S A 

l.'he elegance and cheapness of this magnificent work 
have won for it the Ln r"est Circulation of any Archi. 
tectural publlclltion ill the world. Bold by all newsdeal. 
ers. $2.50 a year. Remit to 

MUNN & CO . . Publishers, 

3 6 1  Broadwny, New York. 

PRINTING I N KS 
The SCIENTIFIC AMERICAN Is printed with CRAB. 

KNEU J O HNSON & CO.'S INK. Tenth and Lombard 
tlte., Philadelpbla,lInc1 '7 Rote St.,oPP. Duane, New York 
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