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BUILDING THE NEW NAVY. erally admitted. I have ever since then been engaged 
Contemporaneously with the launching of the new in the study of the deadly parasite, and have been en­

cruiser Maine at a Uni ted States govern ment ship- deavoring to obtain an inoculating fluid which would 
yard comes the annual report of  the Engineer in Chief, kill the bacilli and bring about a sufficiently strong 
showing how the entire work of rebuilding or con- and healthy local reaction to expel them from the 
structing a new navy, worthy of our position as a na- body without at the same t ime destroying healthy or­
tion, has progressed during the past year. .. It is a ganisms. Of course, this latter has been the difficulty. 
matter of pride for the Bureau of Steam Engineering," I believe I have it here," and Prof. Koch held up to 
says Enginee r Melville, co to be able to state that, ex- view a vial of the inoculating fluid. It is of a dark 
cept tor the Newark, which has engines very like those brown color, and easily decom posed. 
for the Phi ladelphia, built by the same firm ; the Con- .. There is very little use of my saying just now what 
cord and Bennington; whose engines are copies of the inOCUlating fluid is or how I obtai ned it .  It has 
the Yorktown ; and the T exas, purchased abroad, all cost me years of my l ife, and I propose to retain the 
the machinery now building for the navy is from its' secret for a few weeks longer from p ublicity, though 
designs ; and that of sixteen vessels for whose construc- it is already known to my assistants and to many of 
tion bids have been received in the last eigh teen my profes!:'ional friends. Its preparation demands in­
months, for but two have designs for machinery finite pains and exactness, and it is being prepa.red by 
been submitted by the bidders, and in both these my assistant, Dr. Li bbertz, to whom I have confided 
cases the bureau's designs were adopted. The bureau this i mportant part of my work. I believe I am dis­
has also during the past year prepared the plans creet on this subject, with good and sufficient rea.son. 
and specifications for the motive machinery of coast The experience of premature disclosures has made me 
line battle ships Nos. 1 ,  2, 3, of about 9,000 tons wise. I calculate I have wasted one year of  my l i fe i n  
displacement each; armored cruiser No. 2, o f  8,100 combating some captious and not perfectly conscien­
tons; protected cruiser No. 12, of about 7,350 tons; tious critics of my original work. Were I to pu blish 
protected cruiser No. 6, of 5, 500 tons; and Ammen how the first sta�e of the d iscovery was made, the ex­
harbor defense ram .  Specifications have also been act ingredients and the method o f  the preparati o n  of 
prepared to be followed by bidders who prefer to sub- the fluid, thousands of medical men from Moscow to 
mit their own plans of mach inery." Buenos Ayres would to-morrow be engaged i n  con-

Chief Naval Constructor Wilson, after referring'to cocting it, and injecting it, too, for that matter. I think 
the satisfactory work on the Maine, notes that" With I am right in supposing, as I do,  that more than half  
the gradual appearance of the new steel navy has these gentlemen are incompetent to prepare the fluid 
come the rapid retirement of the wooden fleet. When which, With special study and special opportunities, it  
the Chicago, Boston, Atlanta and Dol phin were be- has t,aken me a year to prepare. Then these experi­
gun, the serviceable wooden steam vessels numbered ments might cause incalculable harm to thousands of 
thi rty-seven ; now there are eleveu new steel vessels inn ocent patients, and at the same time bring into dis­
and one first-class torpedo boat in com mission, and credit a system of treatment which, I bel ieve, will prove 
only eighteen wooden vessels_ In abou t seven years a boon to all mankind. If experiments now being made 
the wooden fleet will have practically disappeared, or turn out successful ly, then the medical world will  find 
have heen utilized as receiving and trai ning vessels." me and my devoted assistants only too ready to initiate 

The new vessels are described in Constructor Wil- them into the intricacies of the treatment without the 
son' s report in the minutest detail .  The harbor de- least reserve. But unti l  then, although it seems per­
fense or A m men ram of 2,050 tons is to be heavily haps selfish, I really claim it is at once our duty and 
armored and fitted with a powerful J#lmovable steel the purest un!:'elfishness. They must content them­
ram-head, but is to be without armament. Much selves with being patient. I n  the meantime I advise 
space is devoted to a descri ption of the three great them to be very chary as to the statements which ap­
coast line battle ships designed with a view of meeti ng pear in the press regarding our progress. 
in battle vessels carrying the heaviest guns and armor. "To sum up the results of the t reatment so far in the 
The armament of these vessels will consist of four 13- cases in which the physical conditiou of th e patient 
inch 35·caliber breech-loadin g rifles, eight 8-in ch breech- was good-Lupus has yielded easily to the inoculati n g  
loading rifles, fou r  6- inch breech-loading rifles, twenty treatment, even when t h e  cases have been of man y 
6-pound rapid-fire guns, six i-pou nder rapid-fire guns, years' standin g. The bacill i  h ave been destroyed COI11-
two Gatling and six torpedo tubes or guns. All mOd- I plete\y after a number of injections, of course varying 
ern appliances for offensive and defensive purposes are I with each case, and the web of lupus has in some cases 
carried, and the coal capacity is sufficient to carry the been sloughed off, but in the majority it has been 
vessel 16,000 miles at ten knots an hour. In al l these easi ly removed surgically. The narbe or star which 
new vessels the requirements have been as severe as marks the spot where it existed is not s o  large or the 
those of any nation in the world, and in most cases disfigurement anything l ike so great as is the case 
have exceeded those of all others, and the work upon with the sharp spoon treatmellt, ill which the tissue is 
them, in hulls, armor, armament, and machinery, will scooped out. Consequently the danger of lessening 
be,  with a few unimportant exceptions, entirely Ame- the usefulness of the affected limb is milch less, and I 
rican throughout. think the danger of a recurrence is also lessened. 

.. , ., .. " As to the effect u pon living tuberculosis, though 
PROF. KOCH'S CONSUMPTION REMEDY, the disclosure is premature, I wil l  tel l  just how we 

The great interest shown by European doctors and stand. I h&.ve twenty patients with whom I person­

the public generally in the recen tly annou nced cure for ally follow the treatment minutely, and they represent 

tubercul osis is mani fest ly  increasi ng rather than abat- (and I have, of course, chosen them on this accoun t) 

ing, according to the accounts being d ai ly received by the gradua.ted stages of the disease. In fifteen of  

the Atlantic cable, and it  is not surprisin g  that m uch these patients the bacilli have completely disappeared 

attention is now being directed to the subject by the from the sputa. They h ave gained much in weight, i n  

entire medical fraternity o f  the United States. Many general appearance, and in spirits, which last i& n ot to 
doctors have already left for Europe to study Prof. be a neglected symptom. In the relUainin� five cases I 

Koch's system, with the idea of starti ng hospitals and regret to say there is not the sl ightest  indi cation that 
sanitari ums in this coun try in  which lung diseases and the ordinary course of the disease has been stopped. 
all cases of tuberculosis lDay be treated after the new These are cases in wh ich I found al ready large cavities 
plan. At least one consumptive patient, whose case in the lungs. In t hel'le the cough, the rattle in the 

has been careful ly  diagnosed, and both of whose lungs throat, and the almost undiminished nu mber of baci l l i  

are affected, has also been sent for treatment direct to in  the sputa continues. All of these symptoms, I re­

Dr. Koch. with the cabled consent of the latter. peat, have disappeared in the other cases. Of cou rse, 

In the meantime it is well not to expect too much nothing can be considered final yet, the first injection 

frow this apparently great discovery. Those who mal.e to a human being having only been made seventy days 
too large assum ptions 011 its account, and are then d is- ago. I hope for good results in all cases in which the 
posed to discredit i t  wholly because it does not come vital organs are in tact." 
up to su(\h standard, do not come to a conRideration The eminent Vienna physicians, Nothnagel and 

of the subject with such understanrling as is l ikely to Bi1lroth, who have been informed of the whole pro­

be promotive of any good. It is d irectly the opposite cess, express themselves as satisfied of its great value, 

of the manner in which Dr. Koch himsel f has made and Professor Virchow appears as an advocate of Dr. 

all his announcements, and the fear of an ill-concei ved Koch before the Berlin Medical Society, while Drs. 

and improper use of his method of treatment has, Bergmann ,  Fraentzel , and 'Villiam Levy, and Staff 

doubtless, been the principal reason why he has t.hus S u rgeon Koehl, are contributing signed articles to 

far withheld, except from eminent p ractitioners in his I German medical papers fully i:Jdorl'ing Dr. Koch's 

confidence, the details of his discovery. The d octor statements in regard to his remedy. The German 

only claims complete success by this met.hod of treat- Em peror has bestowed the Grand C ross of the Order 
ment when" applied in time," which is, of course, a of the Red Eagle upon th e now famous discoverer. 
very elastic phrase, especially when considered in con- - f •• • 

nection with the further statement that .. Jit�l e  or no TRIAL TRIP OF THE GUNBOAT CONCORD, 

improvement is to be expected in cases of very ad­
vanced disease. " 

In an interview with an American n ewspaner repre­
sentative, cabled from Berl in,  Nov. 20, Dr. Koch thus 
summarizes the s ituation in regard to his discovery 
and i ts application : 

.. I d iscovered the tuberculA.r bacillus eight years 
ago. It was at first warmly disputed, but is now gen-

On November 19, the United States gunboat Con­
cord, a sister ship of the Yorktown,* had her first trial 
trip on Lon� Island Sound. It was a trial of four con­
secutive hours, primarily to develop her horse power 
rather than her actual speed, but during a portion 
of the run she made 17� knots an hour, and her aver-

• For iilustration and fnlI description of the Yorktown see SCIENTIFIC 
AMERICAN SUPPLEMENT 687. 

© 1890 SCIENTIFIC AMERICAN, INC.



NOVEMBER 29, 1890. J 
age for the entire trip was onl y a trifle under 17 knots. 
The contract calls for a de veloped horse power of 3,400, 
which, it is supposed, it will  require another trial to 
demonstrate in her engines, as difficulty was experi­
enced with her feed pum ps, but  the speed and steadi­
ness of the vessel exceeded anticipations. She is said 
to have glided over the water as easily as though there 
had been no resisting medium, there not being a tre­
mor felt in her l ight steel h u l l ,  even when the vessel 
was going at her h ighest speed. 

GRAFTING A DOG'S BONE ON A BOY. 

On November 16, at the Oharity Hospital, New 
York Oity, a portion of a living dog's foreleg was en­
grafted into a boy's leg, to take the pl ace of a bone 
that was lacking. There had been congeni tal m al for­
mation of the boy's leg, which had been operated upon 
before, and was broken i ntentionally by the surgeon, 
but  union between the bony fragments had failed 
to take place. The boy and the dog were bound on 
a cot, as shown in the i l lustration, both under the in­
fluence of anrest,hetics, but the dog, which was a black 
span iel, was in cased in a hardened plaster of Paris 
cast, his right foreleg and head and tai l being free. 
The boy's leg showed an abnormal degree of immobi-

lity and shortening, and just above the ankle was a 
space that entirely lacked bony tissue. Dr. A. M. 
Phel ps, professor of orthopedic surgery in the Uni­
versity of New York, performed the operation, which 
consisted of engrafting the ulna of the dog's foreleg, 
the homologue of a man's arm, into the wound. 

The boy's leg was shaved, washed with soap and 
water, and scrubbed with a brush of bristles. Squibb's 
eth'lr was poured on the skin in order to neutralize the 
fatt y  secretions. Then came the aseptic measures. 
The skin was scrubbed with a sol ution of corrosive 
subl imate, and to wels dampened with the solution 
were placed around the leg and ankle, leaving only a 
smal l  portion exposed to the operator. The leg was 
seen to be scarred, the resul t  of former operations. 
Every instru ment was kept in an antiseptic sol ution. 
The cicatricial tissue was carefully removed, and the 
ends of the bones exposed to view. All bleed ing dur­
ing the operation was prevented by an Esmarch's 
bandage above the knee, which effectual ly com pressed 
all the b lood vessels of the leg. All newl y formed 
tissue was scraped away. The periosteum of the bone 
was careful l y  pushed back with a perios teome. A 
nutr ient artery in the  bone was prevente d from bleed­
ing  by a wooden plug made from a . match. All the 
vessel s  were t ied, and then the Esmarch bandage was 
removed. So perfectly had this controlled the blood 
vessels that only a small amount of oozing occurred, 
which was read i ly stopped with boi l i n g  hot water. I t  
bei ng so near t h e  ankle joint, great care had t o  be ex­
ercised in order not to cut into the j oint. A plaster 
bandage was then p u t  on from the thigh to the base 
of the toes, be ing left open at the poin t  of operation. 

'fhe dog's leg was first denuded of hair and rendered 
thoroughl y antiseptic.  Here comes a delicate part of 
the operation. Ani m als are more susceptible to an 
anresthetic than a h u man being, and great care has to 
be taken that the animal does not  die, for it is a l ive, 
not a dead, dog bone that is wan ted for the void in the 
buy's leg. The surgeon cuts down into the dog's leg at 
a poi n t  where a dog's knee ought to be. The graft 
Illust be nourished, and to insnre n utrition the  keenest 
knowledg-e of the distribution of arteries in the can ine 
anatomy is  essential. The surgeon finds it necessary, 
and does preserVA that part of the interosseous artery 
from w h ich the nntrient artery of the bone makes i ts 
exit. The head of the u lna, one of the bones of the 
dog's forearm, is sawed off. One and a hal f inches 
below this the nutrient artery is given off, with its 
nu merous ramifications throughont the bony tissues. 
The next division of the bone must be an inch and a 
half  below. This severs the interosseous artery, but it 
is easily tied, and that pri me factor, the nutri ent 
artery, i s  saved. In his hands the su rgeon now hold s 
a piece of bone an inch and a hal f  long. It i s  separated 
from the bony parts of the dog, but  connected by flesh 
and those l ife-gi ving d ucts, the arteries. 

All  is now ready, and the dog is placed alongside the 
leg of the boy, his head toward that of the boy. Holes 
are bored in the ends of the bones in the boy's leg, and 
s i l  vel' wires are passed through, connecting the two 
parts loosel y. The g'raft is  next dropped between 
these two extremities, and medullary portions of the 
boy's bone are made to fit over an al uminum peg. The 
silver sutures are drawn tight and tied. The skin and 
flesh flaps of the dog's  leg are sewed firmly to the sides 
of the wound in the  boy's leg and it is dressed antisep­
ti cal ly. T wo long rods of i ron are bent to form a pro­
tection over the wound. They are firmly bandaged to 

$citutific �mtricau. 
the body by plaster of Paris bandages, and are made 
to allow the surgeon to look at his d ressing. Last of 
all comes the firm strapping of the dog to the boy's 
leg. This is done by broad bandages of plaster o f  
Paris. T h e  vocal chords of t h e  dog have been cut, 
and this operation, a painless one to the dog, wi l l  re­
lieve the boy from the annoyance of frequent whinings. 
Besides, frequent injections of morphine will prevent 
the canine from becoming restless. 

This ends the operation so far as the surgeons are 
concerned, it being intended to keep the dog, i f  l iving, 
ten or twelve days in the position shown. The dog is 
fed with milk and water, and morphine is injected into 
him to keep him quiet. For the first few days, at least, 
after the operation, the patient is said to have been 
doing well. The case has attracted wide interest, the 
novelty of a canine bone formation growing as a part 
of a man's leg presenting to the medical profession 
especially an attractive field for f u t ure investigation. 

-------.. _,�.t-->-.•• --------
WORK ON THE NICARAGUA CANAL. 

Recent cable advices report that work is being ener­
getically pushed on the Nicaragua Oanal, and that 
over $3,000,000 has been expended durin g  the past 
twelve months. The pier at San Juan del Norte h as 
been extended 700 feet, and where in last May was dry 
land there is now reported to be ten feet of water in 
the channel. 

Of the plant bought from the Panama contractors, 
there are now six dredges and ten l ighters in the hal" 
bor, in addition to an immense amount of th e machin­
ery, tools, supplies, and m aterial delivered on shore. 
There are also two large suction dredges, which were 
sent from Oharleston, S. O. T wo of the dredges are 
engaged in deepen ing the channel, and within thirty 
days will give a sufficient depth of water to allow the 
entrance into the harbor of the regular steamers p lying 
between New York and San Juan del Norte, so that 
they can d ischarge in q uiet waters. For twenty-five 
years all vessels have been obliged to lie outside and 
discharge b y  l ighters. The route of  the canal has been 
cleared from the harbor to the divide cut. 

The rai l road toward that point is completed for ten 
miles of the distance, and is used for transportation of 
stores and mattressf'S for filling the pier. A trestle 
bridge across the harbor is in course of construction 
and is near completion. The machine shop, equ ipped 
with the best m odern machinery and tools, to meet the 
requirements of the work, is also rapi d l y  nearing com­
pletion. An aqueduct twel ve miles long, to bring pure 
wate r from the mountain streams, i s  being la id .  Offices, 
hospi tals, and quarters for em ployes of the company 
adequate to the present needs have been erected. Seve­
rallOillions of feet of l umber have been received from 
Atlantic and Gulf ports, and cargoes are continually 
arriving. 

Payment has been made for the right of way between 
the lake and the Pacific Ocean. The work of clearing 
the route on that side of the lake has been com­
menced, and a party of engineers has been engaged lo­
cating the railroad there. The force of canal ern ployes 
numbers at present 1,500 men, and the chief  snrgeon's 
report shows a most satisfactory operation of the sani­
tary service. 

It is reported that there has not been a single death 
from any febrile or enteric disorders among the whole 
force of the canal employes since the COIllmencement of 
the work. 
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that, with artiticial propa�ation carried on at this 
rate, there is  no  l imit to the number which may find 
em ployment there in  the future without depleting the 
supply. 

POSITION OF THE PLANETS IN DECEMBER. 

VENUS 
is evening star until the 3d, and then morning star. 
She wins the tirst place on the planetary allnals of the 
month, for, during its progress, she passes one of the 
great epochs i n  her course. This event is her superior 
conjunction with the sun on the 3d, at 11 h .  24 m. 
P. M., when, passing beyond the sun, she reappears 
on his western side to commence the role of  morning 
star. The fairest of the sta rs wi l l  no l onger be seen in 
the glowing west after sunset, but will soon be found 
shining in the east before snnrise, growing larger and 
i ncreasing in luster with every evening's reappearance, 
until ,  at the end of the month, she nearly reaches her 
most bril l iant point, rising about three hours before 
the sun. Venus makes a close conjunction with the 
waning moon on the 11th, at 1 h .  35 m.  A. M., being 
36' north. Planet and crescent are, however, too near 
the sun to be visible, even if they were not below the 
horizon at the time of the conjunction. 

The right ascension of Venus on the 1st is 16 h.  48 m. ,  
her declination is 23° 39' south, her diameter is 64".2, 
and she is in the constellation Scorpio. 

Venus sets on the 1st at 4 h. 34 m. P. M. On the 31st 
she rises at 4 h. 32 m.  A. M. 

JUPITER 
is evening star, and reigns su preme among the glitter­
ing hosts that bestud the western sky in the early 
evening. He has parted with his companion, Mars, 
the two planets making a most interesting celestial 
picture when in conjunction on NovEo'mber 13, as they 
hung side by side from the dark background of the 
sky. Jupiter is in conj u nction with the four days' old 
moon on the 15th at 9 h. A. M., being 3° 44' north . 
Planet and crescent will be fair to see on the evening 
of the 14th. 

The righ t ascension of Jupiter on the 1st is 20 h. 44 
m . ,  his declination is 18° 54' south, his diameter is 34". 4, 
an d he is in the constellation Oapricornus. 

Jupiter sets on the 1st at 8 h. 49 m. P. M. On the 
31st he sets at 7 h. 22 m. P. M. 

MARS 
is evening star. The interesting feature to be noted 
in his course is the increasing distance between him 
and Jupiter. Mars is 10° east of  h is rival on the 1st, 
and 25° east of him on the 31st. Mars is in conj unc­
tion with the moon on the 16th at 3 h .  28 m. P. M.,  be­
ing 4° 14' north. 

The right ascension of Mars on the-1st is 21 h. 25 m., 
his declination is 16° 39' south, his d iameter is 7". 2, and 
he is in the constel lation Oapricornus. 

Mars sets on the 1st at 9 h. 40 m. P. M. On the 31st 
he sets at 9 h .  37 m.  P. M. 

SATURN 
is morning star. He is in quadrature with the sun, be­
ing 90° west of him on the 8th at 7 h, P. M. He wil l  r ise 
two hours before midnight, when the month close�, 
and may be easily found at that time coming up In the 
east. He is in conj unction with the moon on the 4th, 
the day of her last quarter, at 2 h. 11  m. P. M., being 
3° 44' south. 

The right ascension of Saturn on the 1st is 11 h .  

HATCHING COD AND LOBSTER. 13 m. , his declination is 7° north, his diameter 16".6, 
and he is in the constellation Leo. Following in the l ine of scientitic investigation first 

Saturn rises on the 1st at 0 h. 1 m. A. M. On the 31st opened by our Professor Baird, M r. Adol f Nielsen, 
S . t d t f h N f' dl d F' I . 0 he rises at 10 h. 6 Ill. P. M. uperm en en 0 t Eo' ew oun an IS lerIeS om-
mission, has establ ished what appears to be a most MERCURY 
successful hatchery for the propagation of cod and is evening star. He reaches his greatest eastern elon. 
lobster in Tri nity Bay. The ova of the cod floats, gation on the 28th at 7 h. A. M. , being19038'east of the 
while that of the lobster sinks to the bottom, the eggs sun. He then �ets an hour and a half after the sun, and 
of the cod being very delicate, and cod hatch ing much is  visible to the naked eye in the west about th ree 
more d ifficult than lobster hatching. Great care is q uarters of an hour after sunset. He must be looked for 
needed in supplying the cod ova with constant l y  re- about 2° north of the sunset point. 
newed pure salt water of a certain deg ree of salinity The right ascension of Mercury on the 1st is 17 h. 
and density during the hatching time. Du ring May 4 m. ,  his declination is 24° 31' south, his diameter is 
and June 700 spawning codfish, in various stages of 4".8, and he is in the constellation O phiuchns. 
ripeness, were secured, and placed in pounds surround- Mercury sets on the 1st at 4 h. 46 m. P. M. On the 
ed with wire netting to which sea water had free ac- . 31st he sets at 6 h. 3 m. P. M. 
cess, and fed on the bait in season, such as herring, NEPTUNE 
caplin,  and squids. Up to the end of July 33,000, 000 
cod ova were collected, of which 17,000,000 were hatch. is evening star. A telEo'scope will bring him into the 

ed and the young fishes placed in good and healthy field about 4° northwest of Aldebaran. His right as-
cension on the 1st is 4 h. 15 m . ,  his declination is 19° 33' position in the waters of Trinity Bay. The hatchery 
north, his diameter is 2".6, and he is in the constel la­has a capacity for hatching 300, 000, 000 cod i n  one 
tion Taurus. season . The success in lobster h atching has been even 

Neptune sets on the 1st at 6 h. 39 m. A. M. On the more stri k i ng. From various near-by factories over 
20,000.000 lobster ova were obtained, and of th ese, 31st he sets'at 4 h. 37 m.  A. M. 

15,000,000 were hatched and planted. In the work 432 URANUS 
floating incu bators were employed-small wooden is morning star. His right ascension on the 1st is 13 h. 
boxes anchored i n  suitable localities to be in constant 51 m., his declination is  10° 49' south, his diameter iE 
motion in sea water, and requiring the attention of 3". 5, and he is in the constel lat ion Vi rgo. 
twenty-four men . The returns from fourteen stations Uranus rises on the 1st at 3 h. 40 m. A. M. On the 
show that over 400, 000,000 lobsters have thus been 31st he rises at 1 h. 49 m. A. M. 
hatched and plan ted this season. There are now Mercury, Jupiter, Mars, and Neptune are evening 
about 200 lobster i:1ctories or canneries in operation on stars at the close of the month. Venus, Saturn, and 
the island of Newfoundland, but it is fair to presume Uranus are morning stars. 
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THE SIMILIGRAPH LEVEL. services to the teacher as well 

as to the pupi L-La Nature. 

••• 
'Vhen ,vas Anlerica 

Dhwovered � 

A recent work by Mr. Guiot, 
an artist, and Mr. G. Pil let, 
professor at the School of 
Fine Arts and the Pol y tech­
n i c  School, on landscape 
drawing from nature, has 
suggested to Captain BiIlio­
que the idea of constructing 
11 simple and portable instru­
ment that permits of per­
formi n g rapidly and accu­
rately all the operations of 
fixi ng  the points and of the 
perspective out l iu i ng of a 
drawing, and that too with­
out much knowledge of the 
laws of perspective. In land­
scape drawing from natnre, 
it helps one to place datum 
points and the principal lines 
very accurately, a n d  t h e  
draughtsman can afterward 
Pllt his own work into the 

sketch and give it the stamp 
of ori�.ri nality that befits it. 
His picture will always ap­
pear very true to nature . Fi. I .-FINDING THE HORIZON. Fig. 2. TAKING THE DIRECTION OF A LINE SEEN 

FORESHORTENED. 

As the time is fast ap­
proaching which has been 
set for the celebration of the 
above epoch , it becomes of 

interest to know accurately 
when it happened. That the 
above statement is not a III ere 
truism is shown in an interest­
ing paper by Mr. S. W. Balch, 
which we publish in this 
week's SUPPLRl\IENT, 778. In 
the confusion of new and old 
times, and of di fferen t years, 
�Ir. Balch shows that it is far 
from easy to determine the 
exact anniversary of Colmu­
bus' first sight of our she res. 
Four hundred years ago 
many discrepancies existed in 
the times of celebration of 
Christmas, and there is even 
a possibility that the year 
should be 149 1  or 1493. If the 
latter, it would certainly suit 
the conv enience of the or­

The similigraph level, as 
the instrument is called, con-
sists of t wo graduated rules. One of these, A (Fig. 
3), contains a slot forming a slide. Suspended at its 
upper part b y  the thumb and forefinger of the left 
hand , ann weighted at the bottom, it gi ves the verti­
cal. The other rule, B, is movable around a bolt fixed 
upon a slide, C, which moves in the slot of the rule, A, 
with respect to which it is capable of taking all posi­
tions. It may be rendered immovable in these variolls 
positions by tighten ing the nut, E. This latter is 501id 
and,is:polished in order thatlit may act as a mirror. Two 
stops, P, permit of placing the rule, B, in a position at 
right angles with the rule, A. This rule, B, contains 
two apertures in which are stretched horse hairs that 
correspond to the center of the mirror. 

Let us now see to what uses the instrument is put. 
For graphic drawing it serves as a 'r-square, set square. 
sliding square, and double decimeter, and permits of 
forming paral lels, of making �ymmetrical angles, an(1 
of bringing angles and straight lines directly to their 
relative position. It thus aids in the copying, enlarg­
ing, and reducing of drawings. 

In the field, it gives the horizon over a very wide ex­
tent, and it serves as a finder, a plumb line, and a 
level. It permits of transferring directly to the dra w­
ing the foreground lines and the verticals in propor­
tional length and true direction , and the vanishing 
lines in direction and in length proportional to the 
foreshortening for the point of view occup i ed by the 
observer. In topography, it serves for calculating gra­
dients, it permits of tracing in sit'll, so to speak, the 
curves of the level before the observer's eye, and fin­
al l y, it provides a means o f  leveling a large n u m  bel' of 
distant points from a single station. It would take too 
long to give the details of all these operations, and we 
shall confine our-
selves to pointing 
out b r i e fl y  the 
principal ones. 

To Find the Ho­

l' i Z 0 n (Fig. 1).­
Suspend the in­
strument i n  front 
of the right eye, 
after' fixi ng the 
movable rule, B, 
against the upper 
stop, P. Raise or 
lower the hand 
until the eyt'ball 
is seen reflected in 
the center of the 
m i r I' o r. T h e n 
glance at the hair 
that covers tht' 
horizon. This i� 
also the method 
of leve l ing sevt' ­

ral points. 

To Trace on a 
Drawing a 
Ground Line 
Seen Foresh01·ten­
ed (Van ish i ng 
Line) (Fig. 2).­
Hold the i nstru­
ment suspended 
w i t h  t h e  l e ft, 
hand, loosen the 
nut a little, ob­
serve with the left 
eye the straight 
line that it is de­
sired (0 take the 

direction of. Raise or lower the left hand, and cause 
the movable rule to pivot, with the right hand, until 
one of its edges covers the line sighted. Then tighten 
the nut. It now only remains to make the rule, A, 

Fit!. 3.-BILLIOQUE'S SIMILIGRAPH LEVEL. 

coincide with a vertical of the paper and to draw a 

line along the rule, B.  
The two rules fold up, and the instrument can be  

put into the pocket. 
The si miligraph level is called upon to render great 

DREDGING IN NORWAY. 

ganizers of the exposition at Chicago. '1'he original 
paper in our SUPPJ,ElITENT must be consulted for full 
elucidation of the interest ing problem. 

DREDGING IN NORWAY. 

The methods in common use in Norway to-day are 
about as primitive as they were in this country fifty or 
a hundred years ago. \Ve find the same simple and 
clumsy agricultural i mplements, the same rude me­
chanical devices. This is said only of the IlIore remote 
a gricultural districts, however, as in the larger and 
richer farms the same harvesting, reaping and mowing 
mach ines are to be fou n d  that are met with on pros­
perous farms in this country. 'rhis is due in a great 
measure to the great nUlnber of Norwegians who have 
come to this country and, after residing here a num bel' 
of years, have accu mulated enough means to return to 

their own country for the remainder of their days. 
and have taken back with them the new ideas that 
residence in this country has taught them. It is a 
matter of pride to the American to observe that nearly 
all the agricultural machines in use there are of Ameri­
can manufacture or model. 

The Norweg ian is rather backward in getting hold 
of modern methods, however, owing to the fact that, 

he is limited in his resources rather than that he lacks 
the push or enterprj,'e to introduce improved appli­
ances. Coal is a luxury. Manual labor is very cheap, 
the result being that, as a rule there, man is cheaper 
than steam . 

This fact is illustrated by a curious mach ine  for 
dredging docks and harbors that may be seen some­
times in Norway. An enormous wheel similar to the 
wheel of a tread mill is mounted upon a fram e raised 

at the sides of a 
scow. A d I' U m 
for carrying the 
chain to which is 
a t t a c h e d  the 
dredging s c o o  P 
is mounted upon 
one end of the 
s h a ft o f  t h e 
wheel. Two lIlen 
are sufficient to 
rotate the wheel 
and l' a i set h e  

scoop w i t  h i t s 
l o ad. W i t h  a 
wheel some nine 
feet in diameter, 
the leverage is so 
great t h a t a n  
enorlIlOUS load 
can b e r a i s e d  
w i t  h 0 u t diffi­
culty. 

IT has been sug­
gested that the 
study of the in­
fluence 0 f d i e  t 
and habit upon 
the color of hair 
in different na· 
tions of men may 
cause discoveries 
by w h i c h t he 
color of the hair 
in the  h u III a n 
race Illay be lllod­
i fied by j udiciom 
treatment. 
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AN AUTOMATIC CAR COUPLER. 

The i l lustration represents a sim ple form of car coup­
l i ng which has been patented by Mr. Holiver Megor­
den,  of \Veiser, Idaho. The drawhead has a front  
open ing  adap ted to receivA one end of a eo u pling link, 
the latter having at each end a head with shou lders 
on top. 'I'hese heads are adapted to be engaged by a 
transversely exten din g lever, f llicru med at one side of 
the opell ing, a� �hown in th", �ectional view, Pig. 1, the 
lever extending through a transverse slot in the draw­
head to one side of the car. Fig. 3 i s  a sectional view 
of  the lever in engagement with the co upling pin. T he 

MEGORDEN'S CAR COUPLING. 

lever is locked in pl ace by a pin,  shown in Fig. 2, the 
pin being con nected to the  d rawhead by a chain, and 
having a down ward l y  extending arlll on  its outer end 
adapted to pass into a vertical recess near the  front of 
the drawhead at one side of  the opening. In coupling 
cars th is  p i n  is rem oved, when  the enteri n g  l ink in 
passing in raises the lever u n til  the latter d rops over 
its shoulder. To u n couple, the pin in either draw­

head is removed, when the lever is raised and the p in  
inserted u n der it to hold it  i n  elevated position, as 
shown in dotted l ines in Fig. 1 .  

A DEVICE T O  SUPPLY COOL WATER. 

The accompanyi ng ill ustration represents an ar­
rangement for cooli ng the water supplied by a water 
works system or other source, u nder a head, by pass-

HILLYI':R'S WATER COOLER. 

called for. The outlet or discharge pipe leading to 
the inside of  the house is m uch smaller than the in let 
pi pe, w hereby water m ay be delivered at about  the 
tem perature of the well .  At  the lower end of the dis­
charge pipe, and connecting it with the coi l ,  i s  a short 
pipe of larger diameter, the latter pipe bein g  provided 
with a valve, whereby water may be drawn rapidl y  
through t h e  coil to remove all sediment w hich may b e  
deposited therein. 

For further in formation relative to this in vention 
address the patentee, Mr. George Hil lyer, Atlanta, Ga. 

.. . . , .. 
A SIMPLE FENCE-MAKING MACHINE. 

The i l lustration represents  a simple form of machine, 
patented by Messrs. G. L. Banks and P. P. BeIt, by 
which, i t  is designed, an inexperienced persou may 
convenient ly  and cheaply construct a fence of  a series 
of slats or laths held in place by strands of wire. The 
body of the device is preferably of metal, and in its  
back has a longitu d inal recess, a vertical rack bar 
sl iding between its sides having teeth from top to 
bottom on one edge and teeth centrally on  the oppo­
site edge. Op posite a central recess in  the body are 
brackets in which is  pivoted a toothed �egment, from 
which extends an operating handle, the teeth of the 
segment engaging the central rack teeth. O n  the 
other side of the body are cas ings in vertical align­
ment, i n  each of  which i s  a loosel y  fitted p in ion adapt­
ed to engage the teeth of  the long rack bar. The 
strands of wire [Q be used in making the fence are each 
fastened by one end to a post, and at their o pposite 
ends to any suitable form of  teusion device c o n n ected 

with a distant and conveniently located post. Before 
attach ment to the telJsion device the wires are passed 
through apertures in the pin ions, and, the mach ine  be­
ing moved close to the post at w hich the work is to be 
commenced, the toothed segment is moved by its h an­
d le, i lllparting motion to the opposite rack bar and 
pinions, whereby a twist is  given i n  the w i re close to 
the post. The machine is then moved a slight d istance 
away and a slat or  lath passed down between the 
strands, when the rack bar is  moved in  the opposite 
direction, giving a reverse twist  to  the strands on the 
outer side of  the s lat, and holding it  firmly in u pright 
position. Slat after slat is  th us boun d  in place, the 
twists bei ng alternutely made in opposite directions 
u n til the panel has been cOlllpleted. 

For further in formation relati ve to this inven tion 
address the Belt & Loeth er Fence Machine Co. , .I!�re­
donia, Kansas. 

AN IMPROVED TOY PISTOL. 

The pistol shown in the i l lustration is designed to 
conveniently and rapidly explode paper percussion 
caps, the construction being also applicable, according 
to the inventor, with mock guns or rifles suitable for 
use in pol itical campaigns. The barrel is  preferably of 
tin,  and fitted to slide tightly on the forward end of 
the body, in  which are journaled two feed rol ls, one 
bearin g  a ratchet, while a guide tube in the mouth of 
the body leads to the intersection of the feed rolls. 
The hammer has a down wardly projecti n g  arm pivot­
ed in  the stock, and a flat spring secured by one end 
in  the rear part of the stock bears with its free end on 
a stud on this hammer arm to throw the hammer down 
on the upper face of the pistol body. The trigger is 
arranged on the same pivot as thA hammer arm, and a 
horizontal pawl is pivoted by one (end to the trigger, 
the forward part of the pawl being in engagement with 
the ratchet of the l ower feed rol l ,  and being supported 
by a coiled spring i n  the stock. The harrel being de­
tached from the stock, a strip of  fulminate r ibbon or 
paper percussion caps is  folded therein ,  the barrel serv­

ing as a m agazine,  and one end of this strip is  drawn 
from the rear end of the barrel through the guide tube 
and between the feed rolls, over the hammer bed, be­
tween a guide pin and the ham mer arm, the hammer 
hei u g  cocked. '1'he barrel is then adj usted on the stock, 
and, when the trigger is  pulled, the spring-pressed stud 
on the hamI]ler arm is thrown out of  al ignment with 
the p ivot. of the  arm, when the spri n g  forces the ham ­
mer  sharply down upon the cap. \Vhen the hammer 
is cocked for refiring, this spri ng-pressed stud o n  the 
ham mer arm is  again brought directly un der 
the pivotal point  of  the hammer. whereby 
the spring is prevented from acting u n til 
the trigger is pulled, whi le the motion of the 
tr1gger causes the fulminate strip to be fed 

ing the water through pipes placed in a wel l ,  the water a sufficient d istance to locate another cap 
of which h as a lo w temperature, m eanF bein g  p rovided

' on the bed for the action of the hammer. 
for relieving the pipes ot sedilll e n t  and conduct ing the For fu rther in formation relati ve to this 
cooled water to the desired poi nt. In the wel l ,  as invention address the pa ten tee, Mr. Charles 
sho w n  in Fig. 1, is submerged a coil of pi pe of large Blam pi ed, No. 195 Lamartine Street, Jamai· 
d iameter, t h e  m a n n e r  i n  which the inlet pipe leads to ca Plain, Mass. 
which being shown i n  F i g. 2. The coi l  is arranged at • , • , • 
the side of the w eL, as sho w n  in the horizon tal section, ONE of the com panies i n  Paris that deal 
Fig. 3, so that water may be drawn from the well by a in compressed air for motive power has 
bucket or pump, i f  desired, and the  coil is designed to been awarded t h e  contract for street light­
be of  such capacity, accord ing  to  the average quantity ing on a llovel plan. The company distri­
of water to be drawn, that all the incoming water will butes power through its condensed air sy!!­
remai n in the coil a sufficient time to be cooled. Any I tem to an i mmense number of small dYlla­
ot her d e sired form of coil or  casting may be used in- mos, each of which furnishes a current for a. 
I"teaQ of tIlt' one 611OWll, accordin� to the capacity small llumber of lampl!. 
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AN IMPROVED WRENCH. 

A wrench which is  readily applied alld easily man­
ipulated to grasp large or small objects bas been pat­
ented by Mr. Walter S. Bunch, of Marshfield, Oregon, 
and is shown in the accompanying cut, Fig. 1 repre-

BUNCH'S WRENCH. 

senting a longitudi nal and Pig. 2 a transve rse section 
thereof, Fig. :3 bei ng a v iew in perspective. The mov­
able jaw of this w rench has teeth on one of the s ides of 
its bore, adapted to be e n gaged by similar teeth on 
top of  a wedge fitted l oosely i n  a recess of the handle,  
and su pported at its small end by a spring secured 
to the rear e n d  of the handle, this  spring hav ing a 
tendency to thro w tllfl wedge inward and d isen gage its 
teeth from those of  the movable jaw. The under bide 
of t.his w e d ge is adapted to be en gaged by another 
wed ge, a handle or  trigger from which projects 
th rough a slot i n the bottom of the h andle.  a spr ing 
pressing against the larger end of t.l� e  lower wed ge. 

In normal posit ion,  th is  spring operates to h old the 
teeth of  the u pper wedge i n  engagement wi th the  
movable j aw, ho ld ing  the latter where i t  has  been 
placed. To adj ust this jaw the operator presses the  
trigger rearward, thus  withdrawing the  lower wedge, 

BANKS & BELT'S FENCE· MAKING MACHINE. 

when the upper wed ge springs inward, by the force o f  
the spring extending frolll i t s  small  end and  i t s  o wu 
weight, whereby the m ovable j a w is u n locked and can 
be moved to any desired d btance frolll the fixed jaw 
on the outer end of the wrench . W hen the pressu re 
on the t rigger is removed , the spri ng act ing against  
the lower wed ge causes the movable  jaw to be i lll llle­
diately locked i n  place. 

._----_ ...• ----....................... -

FORl\lULA FOE I :>SECT Brl'ES. -One of the very best 
appl ications for the bi tes of Ill o!'qlli t oes and fleas, also 
for oth er eruptions attended with i n tense i t c h i ngs, i s : 
Menthol i n  a l cohol, oue part to ten. This  is very cool­
i u g  and,i m med iate l y effect ual .  It is  also an excel lent 
lotion for appl i cation to the foreh ead and tem ples  i n  
head aflh e, often a t  once subd u ing  the same.- Weekly 
Med. Review. 

]3LAMl'IED'S TQY PISTOL. 
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THE LAUNCH OF THE ARMORED CRUISER MAINE 

AT THE BROOKLYN NAVY YARD. 

On Tuesday, November 18, 1890, the h ull of the 
armored cruiser Maine  was succe;;sfull y  launched at  
the Brooklyn navy yard , in  the port  of New York. It 
is the largest vessel ever b uilt at this yard, and its 
launching attracted a very great number of people 
from the vicinity of New York, and even from more 
d istant  poin ts. We have already descri bed and i l lus­
t rated the bui lding of the �hip (see SCIENTIFIC AlVIE RI­

CAN, vol .  lxi . , No. 14). The frame was set u p  as far as 
po�si ble inside of one of the old ship houses. The 
length o f  the cruiser was such that the bow projected 
many feet beyond the fron t of the building. The 
depth of the hull  was so great that the flagstaffs which 
a vessel al ways carries when being launched could 
only be set  u p  after the vessel had left  the house, whi le  
she was st i l l  sliding down the ways. 

The arrangements  for the spectators were very com­
plete. The invitations specified in each case some 
particular stand. Of these, a number were erected, 
and designated by letter. Aroun d  the bows and on 
either side of the ram was the " launching platform. " 
Upon th is  a small stagi ng was erected over the ram for 
the Secretary of the Navy, the ad miral of the yard, 
Ex-Secretary of the Navy Will iam C.  Wh itney, and 
SOIlle guests. The breaking of the tradi tional bott le  
of champagne and the naming of the ship was en ·  
trusted to Miss  Alice T racy Wil Illerding, who stood 
u pon this platform. She is the gran ddaughter of the 
secretary. The champagne was made from grapes 
gro w n  in San Benard i no Connty, California. 

The operations of preparin g  for the launch began 
shortly after eleven o'clock. T w o  gan gs of men o n  
each side, arIlled w i th oak rams, about t e n  feet lon g, 
with four to six men to a ram, began to drive in the 
wooden wedges on each side of the ways. As these 
are dri ven they tend to lift the sh ip bodi ly  from the 
keel blocks that have s ustained its weight hitherto, 
and from the shores at the sides that have assisted its 
stabil ity of equi l i bri u m .  The wedges were cut of 
such length as to ad mit  of  twenty i n ches driving. 
Eight i nches was found to be sufficient.  This loosened 
the shores and keel blocks enough to al low the work­
men to knock and split them out of place. In about 
an hour the ship was clear of everything exeept the 
forward keel blocks and trip shareR, and rested with 
full weight in the cradle. 

The ways consist of u pper and l ower divisions. Two 
long, parallel  courses of tiIllber forming the lower 
ways are first laid down on each side o f  the sh ip,  
thickly coated on their u pper surfaces with grease, and 
extending well down into the water. Upon these the 
upper ways are placed, which correspond in  length 
with the ship. They are boI ted down at their u pper 
end to the lower ways. Upon these the cradle rests, 
and the wedges already spoken of are driven between 
the crad le and upper ways to bring the vessel 's weight 
u pon the latter. To release the hul l  the upper ways 
are sawed in t wo j ust below the bolts,  and then noth­
ing but friction holds the ship. Often a ship will start 
off of  her own accord. In the case of the Maine rams 
were ap pli ed to start her, but they did not act. Mean­
whi le  steel wed ges were being dri ven i n to the saw cut .  
The rams were removed, and whi le  the wedges were 
s t i l l  bei ng dr iven,  tackles were hooked on  each side 
and a strain put on theIll .  The great mass started i m­
percept ib ly i n to motion.  The bottle of cham pagne 
was broken, and in less than a minute the hull  was 
floating in the water. The hour of the launch was 
abo u t  1 2 :45 p .  m. 

The fi rst keel  plate of the Maine was laid Oct.  11,  

1 888, so that a l i ttle over two years have elapsed from 
cOIllmencement to completion of the shell.  The h ul l  
was designed by Commodore Theodore D. ·W ilson.  
The engines were designed by Com modore G. \V. Mel­
v i l le, of the Bureau of Engi neering. The guns  and 
eq u i pments are to be suppl ied by the different b u reaus 
of  the Navy Department.  I t  ran ks as an armored 
cruiser of the first c lass. I t  is built of steel throughout. 
The dimensions are as follows : Length over all, 324 ft .  
4� i n . ; on load water line, 318 ft. 3 in . ; extrem e  beam, 
57 ft. ; mean draught, 21 ft. 6 in. Displacement, 6, 682 
tOll S. Speed, estimat ed, 17 knots. As launched, the  
displacement was on ly  1 ,  700 tons on a draught of  7 ft. 
forward and 7 ft. 6 in. aft. 

As at presen t  deterIllined, the Rhip is to have a pro· 
tective belt of armor on the sides, 1 80 ft. long and 1 2  
i n .  th ick. Quite probably i t  m a y  b e  made o f  t h e  n e w  
nickel steel ,  o f  a type to b e  accurately determined b y  
further t ests. The large guns are to b e  worked i n  pai rs 
from two Hichborn tu rrets, one forward on the star­
board side and one aft on the port side. The guns 
will be protected by 12 in .  armor for the tu  rrets or  bar­
bettes, with 8 in. shields for the guns. The latter are 
10 in. breech-load ing rifles, and form the main battery. 
A n  auxil iary battery of ten 6 in. rifles is  to be mounted 
on the battery deck, protected by 2 in. shields. The 
secondary battery is to incl ude fou r 6 pounder, eight 3 
pounder, and two 1 pounder rapid· firing guns, four 
revolving cannon,  and four Gatling guns. There are 
also seven torpE'do tu  bes coverin g  the entire horizon. 

The rig is to be all fore and aft sails on three masts. 

$titutifit �mtri ,au. 
They are to be provided with armored tops, so 
constitute fighting masts. 

as to rocks with it. An im mense statue of  Peter th e Great, 
in St. Petersburg, stands on one of these glacier bowld· 
ers of solid granite, which weighs three million pounds. 
One of  the largest bowlders in America is  in the Indian 
village of Mohegan, near Montville, Connecticut. The 
Indians cal l the rock " Shehegan." Its top, which is 
flat and as large as the floor of a good sized room, is 
reached by a ladder. 

The  deck is to be of 2 in. steel amidships and of 4 in. 
thickness on the sloping parts. Cel lulose or woodite is  
to be used w here i t  may be useful  in  closing up after 
the passage of a shot. The bottom is double and 
cel l u lar, with n umerous water-tight subdivisions. 

The engines are to b e  of vertical i nverted cyl inder 
type, and have three cylinders for triple expansion, of 
fol lowing  d imensions : H .  P. cylinder 35Yz i n . ,  I .  P. 
cy linder 57 i n . ,  L.  P.  cylinder 88 in . ,  stroke 36 in .  There 
are two engines actuat ing t w i n  screws. At 132  revo­
l ution s the engine wi l l  give about 9, 000 indicated H.  P. 
Eight steel boilers 14 ft. 8 in. by  1 0  ft. , to work up to a 
pressure of 135 l b . ,  are to be used. The propeller will 
be  three bladed and of 15 ft. diameter. The p u m ps for 
all purposes are of the well known ., Blake " ty pe. 
They wi ll supply hydraulic power as well as water for 
the  general req uirements of the engine. With all 
bunkers fil led there wi l l  be tl22 tons aD board, enough 
to last for 7,000 knots' steaming. 

The engi nes are to be bui l t  by N. F. Palmer, Jr. & 
Co. , of this city. The armor plates are to be rolled at 
the Bethlehem Steel 'Yorks, Bethlehem ,  Pa, The cost 
of the enti re structure wil l  be about two and one half 
mil l ions of  dol lars. It is proposed to put the armor 
plates on while the ship is i n  th::: dry dock. Travel ing 
cranes wil l  have to be installed on each s ide of the 
dock for  this  purpose. The cranes are  to be of forty 
tons capacity, and will cost $50,000 apiece. Two wil l  
be  for the B rooklyn yard,  and two others are proposed 
for the  Norfolk, Va. , yard for putting on the plates of 
the Texas. 

The following list of dates in connection with the 
Mai ne  is  of interest as showing ho w long it takes to 
execute the work and fulfill the legal req uirements in 
such cases ; 

Bui l t  under act of Congress approved August 3, 

1 886. Designed by the Navy Department. Plans ap­
proved November 1,  1887. Bids for materials opened 
June 4, 1 888. Contract for materials signed June 1 5, 
1888, w ith Messrs. Carnegie, Phipps & Co. , Pittsburg, 
Pa, First frame bent September 10, 1 888. First keel 
plate laid October 11, 1888. First rivet driven N ovem­
ber 2, 1888, 11 o'clock a. m. First frame raisecl Decem­
ber 5, 1 888. Vessel launched November 1 8, 1890. 

• 4 • • • 
Glaciers-their ForInaUon a n d  their lUarc h .  

In high val leys, among the mountains whose tops 
are covered with perpetual s now, are often fo und seas 
of ice, cal led ,. glaciers . " They are formed thus : Snow 
that falls u pon lofty moun lains melts  very l it t le  even 
in SUIll mer. So in valleys high up among the monn­
tains  it gathers to a great depth, and, froIll the weight 
of  the snow lying above, the lo wer layers become icy, 
as a snow ball does when squeezed. The UpPflf crust 
melts a l i ttle d uring the heat o f  the day, and the water 
sinks down throngh the snow, and then freezes at 
night. From this m elting and freezing the m ass of 
snow is soon changed i nto a sea of ice. 

In traveling down val leys those ancient glaciers left 
traces of their  journey. Over all the places where the 
ice seas passed, the rocks are rounded and highly 
polished. A field of these rounded rocks, when seen 
from a distance, looks like a field filled with sheep 
crouching on the grou nd, and Swiss geologists have 
called them roches mOlltonnees-" sheep-like rocks. " 
In a val l e y  along the summit of the Rocky Mountains, 
near the " Mountai n of  the Holy Cross, " there is a 
beautiful disp l ay of these polished, rounded rocks. 

As the glaciers moved down the valleys, great ro�ks, 
frozen fast in the ice on the sides and at the bottom, 
scratch ed and marked other rocks as they passed by 
and over thelll .  Sometimes these scorings are  very 
broad and deep, for the immense rocks the glaciers 
carried were like strong, po werful tools in the grasp o f  
a mighty engine.  Someti mes the l ines an'! a s  fi n e  a s  t hose 
of  a fine eugravi ng. They usual ly  run all one way, 
and, by looking at the direction in which the l ines run,  
one  can tell  the direction in which the glStcier  moved. 
In the sandstone west of New Haven, Connecticut, the 
deep, b road scorings can be plain ly seen ,  running 
toward the southeast. The height at wh ich these 
scratchE's occur tel ls  us something of  the depth of the 
ice. Markings in  the White Mountains indicate that 
the ice was more than a mile deep over the region now 
known as n orthern New E n gland. 

\Vh erever the glaciers melted, they left an im mense 
amount of . .  drift, " that is ,  sand, gravel, and stones of 
all sorts, which had been frozen in the ice when the 
glaciers were forming". The stones of th i s  drift are of  
all sizes. Some are  as small as  pebblE'S,  others as  large 
as small houses. There is one at Bradford, Massachu­
setts, which measu res thirty fE'et each way, and weighs 
four and a half mi llion pounds. There is  another on a 
ledge in Vermont which is even largE'r than that, and 
which m ust have been carried by the ice across a val­
ley lying five h undred feet below where the stone now 
is,  showing that the ice was five  hundred feet thick. 
Great bowlders of trap rock extend th rough Connecticu t  
o n  a line run n i ng to Long Island Sound ; and, a s  some 
of the same kind are found i n  Long Island, the glacier 
is believed to have crossed the Sound, carrying these 

Sometimes these bow lders are found perched upon 
bare ledges of rock, so nicely balanced that, though of 
great weight, they may be rocked by the hand. They 
are called " rocking stones." Near the l itt le Con necti­
cut village of Noank, on Long Island Sound, there is 
an immense bowlder called by the people th ere 
" Jemi lllY's Pulpit ."  It was formerly a rocking btone, 
but the rock has worn away below it and it can no 
longer be moved. - Teresa C. Crofton, in St. Nicholas. 

PHOTOGRAPHIC NOTES. 

Cheap Developing Trays. -That very useful water­
proof material, Wil lesden paper, forms by far the best 
m aterial for developing trays. The t rays are made by 
cutting out a square 2� inches larger each way than 
the requirad size of plate, and folding up the sides in 
the way children make a paper box. The corners are 
secured by a few stitches along the edge, the finish ed 
tray presenting the appearance as below. Now paint  
with  a brush dipped in vermilion in very large, bold 
letters, i n  the middle of the bottom i n  the inside, a 
word indicating its future use, such as pyro, OXalatE',  
toning, hypo, etc. Next m elt in a beaker or an old j a m  
t in some sol id paraffine, about 1250 m e l t i n g  poiu t ; a 
paraffine candle wi l l  do, or, if paraffine cannot be pro­
cured, use an ozokerite candle, or even the stearine of 
a COIllmon or domestic com posi te. H eat this up so 
that the temperature of the fl uid is well above the 
melting point-nearly boiling, in  fact. Place your pa­
per tray on a p iece of window glass, and pour into it 
the whole of the contents of the beaker. Tilt the glass 
quickly to all four sides, so as to wet the sides up to the 
edge, and then pour back into the beaker, doing al l  as 
smartly as you can. When in use, the trays are held 
on a sli p  of window glass an i nch larger each way than 
the size in use. They have many advantages over any 
other form of tray, of w hich the following are the m ost 
im port an t : 

FiTst.-'fhey require no cleaning, as, when em ptied, 
the water runs off them as it dl)es off a duck's back, so 
that they become q uite dry instantly. As th e fl u ids 
never adhere, pol l u tion of  one solution by another be­
comes i mpossi ble, even if the same tray be used for 
several p urposes. 

SeconrZly. -The weight of the contained fluid presses 
them down on to the piece of gl ass on which they are 
held, so as to obtain a perfectly  fl at su rface. so that 
less sol ution is required than with any ot her t ray. It 
is  easy to develop a whole-plate film w i th s ix drachms 
of solution. 

ThiTdly.-Besides being very cheap, they are so port­
able that half a gross would scarcely weigh as m uch as 
a single porcelain tray. For cam p work nothing is so 
suitable as half a dozen of these trays, carefu l l y  made 
so as to " n est," and packed in a japan n ed tin case 
open along one side, so as to form a deep, narrow tan k, 
and provided with a tin or brass spout near the bot­
tom, on to which i� sl ipped half a yard of ru bber tub­
ing fitted with a pinch cock. The outer case then serves 
as a water tank when deve loping.-F. M. Giles, M. B. , 
F.R. C.S. , JO IlT. of the Photo. Soc. of India. 

.. .  I I "  
The Late"t NeU' Atl antic SteaIn!lhip. 

The new North German Lloyd steamshi p  S p ree, 
which arrived at New York October 21, from B remen, 
was bui lt  b y  the Vulcan Shipbuilding Company, in  
Stett in ,  Germany. She  is  485 feet long by 5 2  feet beam 
and 38 feet deep. She is 9 , UOO tOllS burden, is bu i l t  of 
steel, and is  di vided into fifteen watertight com part­
ments by fourteen bulkheads. These are rE'ally val u­
able, for they are kept permanently closed. The Spree 
is  propel led by a single screw, operated by tri ple-ex­
pansion engines of five cyl inders, with thrE'e cranks. 
The en gines develop 13,000 horse power, and give the 
steamer a speed of  21 knots an hour. The diam eter of 
the scre w is 22� feet. Steam is generated in  10 steel  
boilers, 6 dou ble  ended, 4 single ended, and having in 
al l 48 stoke ho' es. The d iameter of each cran kshaft i s  
24Yz inches, the  3 crankshafts having a weight o f  75 
tons. Four dynamos furnish power for the i l l u m ina­
tion of  the steamer. Each dynamo has a capac ity of 
350 incandescent lamps, each of 25 candle Dower. The 
Spree has accom lll odations for 200 pass;ngers in the 
first cabin , 1 25 in the second, and 460 in the steerage. 

As a means of preventi n g  the formation of bubbles 
in albumen paper, H err Kronke recommends the fol­
lowing sol u t ion : 

Glycerine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15-20 C. C. 
Water . . . . . . .  . . . . . . . . . . . . . . .  . . . . . . . . . . .  100 .. 
Common salt . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . .  5 grammes. 

The prints are imlllersed in th i s  sol ution immediately 
on being taken off the frame. The object of the salt 
i� to precipitate an y silver dissol ving i n  the bath as 
chloride. The efficacy of Herr Kronke's recei pt doe� 
not seem to be very well established, hOWeV6l". 
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Patent Legislati o n  for a C e ntury. 

The present century has been the t ime, and the 
United States the placp, in which invention has made 
its greatest strides. The current year has witnessed 
the centenary of the United States patent  system. It 
seems, therefore, a fitting time to review the history of 
the country's patent system, and to contrast the con­
dition of i nvention at the beginning and at the close of 
the century respectively. An interesting paper cov­
ering this ground appears in the current number of the 
Quarterly Jo ul'nal of Economics. The author, Mr. 
Chauncey Smith, displays familiarity with his subject, 
and the paper bears the marks of research. 

It has been said that the c urrent year is  the centenary 
of the patent system of the United States. The be­
ginning of the patent legislation of the United States 
was an act passed on April 10, 1790, u nder the power 
given to Congress i n  the Const itution, " to promote the 
p rogress of science and useful arts by securing for lim­
ited ti mes to authors and inventors the exclusive right 
to their respective writings and discoveries. " This act, 
which was enti tled " an act to promote the progress of 
usefu l arts ," provided that patents might be granted 
for the i n vention or d iscovery of  any useful art, manu­
factu re, engine, machine or device, or any improvement 
thereon,  not before known. This provision has not 
been much changed in the interval, the language of 
the existing statute extending to any new and useful 
art, machine, manufacture or composition of matter, 
or improvement thereof. Applications for patents 
were to be made to the Secre tary of  State, the Secre­
tary of War, and the Attorney General. The right se­
cured by a patent was " the sole and exclusive right 
and l iberty of  making, constructing, using, and vend­
iug to others to he used " the i nvention or discovery 
for the perioo. of fourteen years. A description of the 
invention in writing and a model of the same where 
the case admitted of it were required. The patent was 
made prim a  facie evidence that the patentee was the 
first i nven tor, and that the invention was truly de­
scribed. This provision marked a change from the 
English system, and has been retained ever since. The 
act contained no lim itation of its benefits to citizens of 
the United States, hut granted its  privileges to " any 
person . "  

Another act w as passed in 1793. This act limited the 
benefits of the law to citizens of the United States. 
Applicants were required to make oath that they be­
lieved themselves the true inventors. The administra­
tion of the law was committed to the Secretary of 
State and the Attorney General. In 1800 the right to 
take out  patents was extended to aliens who had re­
sided for more than two years within the United States, 
and the right was also extended to the legal representa­
tives of an inventor who had died before a patent was 
issued to him. In 1819 an i mportant step was taken 
by  giving the circuit courts of the United States juris­
diction of actions for the infringement of patents, with 
power to gran t inj u nctions. I n  1 832 the practice 
alread y established was recognized of reissuing patents 
to correct m istakes. 

Iu 1 836 the previous acts deal ing with the subject of 
patents were repealed, and a new and comprehensive 
act was passed . This act created the Patent Office and 
attach ed it  to the Department of State. It has since 
been attached to the De partment of the Interior. The 
office was placed u nder the charge of a commissioner, 
who was to superintend and perform all duties con­
nected with the granting of patents. Foreigners were 
placed by this act on the same footing as citizens, ex­
cept as to the amount of the fees to be paid. The con­
d itions enti tling to a grant were the same, substanti­
ally, as under  the act of 1 793. Provision was made for 
an extension of the original term of fourteen years for 
seven years additional in case it should appear that 
the patentee had, without neglect or default on his 
part, failed to  obtain a reasonable rem u neration for 
h i s  t i me, ingenu i ty, and expenses. T h e  authority to 
grant extensions was at first vested in the Secretary of 
State, the Commissioner of Patents, and the Solicitor 
of the Treasury, but  i n 1848 the authority was vested 
in the commissioner alone. Applications for extensions 
became very common, and at length so much oppo­
si t ion to this feature of the law was developed that in 
186 t the l a w  was changed. Patents were thereafter to 
be granted for the term of seventeen years, and all ex­
tensions were prohib i ted. Another fea ture of the act 
of 1836 provided for the registration i n  the  Patent Office 
l')f assignments of patents, and of grants of exclusive 
rights to an invention in specified territories. B ut 
perhaps the most valuabl e feature of the act of I t;36 
was the power given the commissioner to decide whe­
ther an applicant was en titled to a patent under the 

. provisions of the statute. The commiRRioner, in the 
discharge of this duty, was obliged to make examina­
tion to determine that the i nvention had not before 
been made in  this country,  that it had not been any­
where patented or described in a printed p ublication, 
that it had not been i n  'public use or on sale with the 
applicant's consent or all owance prior to the applica­
tion, and that it was sufficiently important and useful. 
Such an examination had not before been required, 
either here or abroad, but it has since been retained 

Jeitutifi e �mtrj eau. 
here and has been adopted in other countries. To pro­
vide for faci l ities for examinations the act appro priated 
$1,500 for the establishment of  a l ibrary of scientific 
books, which has since grow n  to 54, 000 volumes, The 
act of 1 836 gave the Patent Office the power to investi­
gate and decide clai ms of priority between several in­
ventors. In  1837 patentees who had m ade too broad a 
claim, and whose pa tents would have been void under 
the previous law, were allowed to file disclaimers of por­
tions of the original claim, and their patents were wade 
good for all they were entit led to claim, even though 
no disclaimer had been made, unless they u nreasona­
bly fai led to make proper disclaimers. T hese provi­
sions added to the security and value of patent pro­
perty. 

In 1839 an act was passed which provided that no  use 
of an invention by the public, either with or without 
the consent of the i nventor, should i mpair his right to 
a patent unless the use had been for more than two 
years, or upon proof of abandonment. This gave the 
i nventor the privilege to permit the use of his inven­
t.ion or sell the right to use it  without losing the right 
to the patent where the use or sale was not for more 
than two years, but, on the other hand, where this time 
was exceeded, the inventor lost his  patent even where 
the use or sale had been without his knowledge or con­
sent. This legislation may be said to have determined 
the character of the A merican patent law. With the 
exception of the amend ment already referred to as hav­
ing been made in 1861 ,  extending the time from four­
teen to seventeen years, n o  im portant changes have 
been made since, though the law had a general revision 
in 1870 and in 1875. 

The growth of the patent system in the century which 
has elapsed since the first patent law was passed in 1790 
has been enormous. Only three patents were granted 
the first year, and only fifty-five were granted under it 
before its repeal in 1793. 'f he whole number of patents 
granted before 1800 was 256, a little more than one-half 
the number now issued weekly. The n umber issued 
i n  the last ten years, from 1880 to 1890, was 195, 454, or 
more than 800 t imes th e n u mber j 8sued during the first 
ten years of the patent law. During the forty-six years 
prior to the passage of the act of 1836 the n umber of 
patents granted, exclusive of reissues, was 9,957, a num­
ber now exceeded in a period of six months. The num­
ber of patents issued by the  office i n  1836, after the date 
of the act establ ishing i t, was 109, and the n umber for 
the full year 1837 was 436. The whole number of pat­
ents issued in 1889 was 24. 083. In  1836 eight persons 
made up the force of the office, and the aggregate of 
their salaries was $11 ,550. The expenses of the office 
for the first full  year wel'e $33,506. 98, and the recei pts 
$29,289. 08. In 1889 there were more than 5(;0 persons 
empl oyed in the office. The receipts amounted to 
$1 ,281, 728. 05, and the expenses to $1,052, 955. 98, leaving 
a net surpl us of $228, 772. 07. The wholA number of pat­
ents granted since 1836 was 431,541. According to Mr. 
Sm ith's calculation, in fifty-four years the number of 
patents increased more than fifty-five fold, the receipts 
more than forty fold, the expenses more than thirty­
t wo fold, and the number of persons employed seventy 
fold. The increase has been truly wonderful. It 
speaks volumes for the growth of invention and the ap­
plication of science to industry in thfl last century, and 
more particularly in the last half century. 

In add i t ion to recounting the history of the patent 
system in the United States, the writer discusses the 
q uestion as to the uti l ity of the system. One would 
suppose that a mere statement  of the results achieved 
under it  would afford a sufficient answer to this ques­
tion. But it  i s  known that hostility to the patent sys­
tem crops u p  frequently, and that bills are constantly 
presented in Congress providing for the repeal or modi­
fication of particular features of the act. In deed, Mr. 
Smith mentions the fact that he was assured some 
years ago by a member of Congress from Massachusetts 
that a large number of the melllbers of the House of 
Reprt',entatives were ready at any moment to vote for 
the reppal of- the Jaw as a whole. By some the obj ec­
tion is made that a patent law does not stimulate in­
ventions, but  that inventors are im pelled by a spirit of 
invention w hich they can not themselves resist. In 
answer to this the writer, while recognizing that the 
greatest inventions and discoveries have been actuated 
by motives independent of the hope of pecuniary re­
ward, yet points out that the great number of people 
who take out patents in the United States are stim u­
lated by the h ope of gain ,  and act in every way as if 
they were. This really goes without saying, as far as 
inventors themselves are concerned, and it  is even more 
true as regards capitalists, who nowadays, as Mr. S mith 
points o ut, are almost as necessary to the i ntrod uction 
of inventions as inventors themselves. The capitalists 
as such certainly have not any motive to interest them­
se lves i n  new inventions but the hope of gain which 
the patent laws afford a chance of securing. The evi­
dence of accomplished facts is certainly all in favor of 
the doctrine that patents do stimulate invention, for, 
as the writer points out, the three (lountries which in 
this age of invention have contri b uted the  greatest 
number of radically new and highly valuable i nven­
tioIlS are the three countries which have iQngest secured 
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to in ventors a right to their i nventions, viz . ,  England, 
the United States, and France. -Bradstreet's. 

'J'be Coke Indnstry. 

The manufacture of coke is an industry of con sider­
able importance, as an indispensable factor in our pro­
duction of iron and steel. The proximity of its access 
to our metallurgical centers enters largely into the cost 
of production, and its qualities are more or less a 
premium or a discount on the value of the manufac­
tured metal. 

It is obtainable from all the fi ve great coal fields of 
the United States-the Appalachian , Central, West­
ern, Rocky Mountain, and Pacific. It varies consider­
ably in quality and value and physical characteristics. 
In the Connellsville region, which is the great coke­
prod ucing district of the United States, the coal bed is 
in the form of a basin, some three mi les wide and fifty 
miles long, yielding eight to ten feet of workable coal, 
with only one small slate parting eighteen i nches above 
the floor. It is soft and easily mined, the digg ing be­
ing easy, one IIlan and a boy having dug and loaded 
57. 684 pounds inside of ten hours. This ease of mining 
is  the distinguishing featu re of the Connellsville basin. 
East or west the cost of mining i ncreases j westward 
th e coal hardens, and eastward the beds become thin-
nero 

The Rocky Mountain field ranks next to the Appala­
chian in importance, both immediate and prospective. 
It incl udes the coal beds of Dakota, Montana, Idaho, 
Utah, Wyoming, �ew Mexico, and Colorado, the latter 
ranking fifth as a coke-producing State. Its proximity 
to the mines of the precious metals and the smelt ing 
works of extensive districts are  evidence of i t s  i lll port­
ance, even if of inferior quality. In the two Virgiu ias, 
Tennessee, and Alabama the same reasons hold good 
for its value and i mportance. 'fwo new fields of cok­
ing coal, low in sulph u r  and ash and high in fixed car­
bon, and eq ual to the best Pocahontas as metallurgical 
fuel, have been found in the vicinity of Big Stone Gap, 
Va. , and Middlesborough, Ky. , and add to the indus­
trial prospects of these new centers of metallurgical 
production. 

There is practically no exhaustion of  the sources of 
coke supply. It is correlative with our mineral de­
posits, and if graded in quality and proximity of ac­
cess, is yet in sufficient quantities to assure all the neces­
sary supply. In the present prod uction of coke  Penn­
sylvania outranks all the other States, producing in 
1 888 some 6, 545, 779 tons ; West Virginia next, producing 
531 , 762 tons ; Alaballla comes third, w ith 508, 5 1 1  tons ; 
and Tennessee fourth, with a production of 3fl5, 693 
tons. The number of ovens increased from 12, 372 in 
1880 to 30,069 i n  1888, and the total product in the same 
time from 3, 338,300 tons to 8, 540,030 tons, the val ues i n  
1880 representing $6,631, 267, a n d  i n  1888, $12,445,963. 
The cost of coke varies, and its com mercial oscil iat ion 
is largely in touch with its  accessibil ity. The coke 
made in Wisconsin in 1888 was from coal produced i n  
Pennsyl vania, and some made in  Ohio a n d  Kentucky 
from 'Vest Virginia and Pennsylvania coal. Its val ue  
i n  Pennsylvania was  $1. 20 per ton ; in Colorado, $4 ; 
i n  New Mexico, $6 ; in Montana, $8. 

The following table gives some interesting figures o n  
the coke manufacture in t h e  United States from 1880 
to 1888, inclusive : 

�--TonB - -""""", 
Years. Coal used. Coke made. Values. 

1880 . . . . . . . . .  . . . . . . . . . . . . . . . .  5,237,714 3,338,300 $6, 631 ,267 

1881. . . . . . . . . . . . . . . . . . . . . . . . . 6,540.602 4,113,790 7,725, 175 

1882. . . . . . . . . . . . . . . . . . . . . . . . . 7.577.648 4,793,321 8,46�. 167 

1883. . . . . . . . . . . . . . . . . . . . . . . .  8,516,670 5,014,721 8,121 ,607 

1884. . . . . .  . . . . . . . . . .  . . . . . . . .  7,961.974 4,81:3,805 7,242,878 

1885. . . . .  . . . . . . . . . . . . . . . . . 8,071,126 5,106,696 7,629, 118 

1886 . . . . . . . . . . . . . . . . . . . . . . . . .  10,688,972 6,845,369 11,153,306 

1887. . . . .  . . . . .  . . . . . . . . . . . .  1 1,859,753 7,611,705 15.321,116 

1888 . . . . . . . . . . . . . . . . . . . . . . . 12,945,350 8,540,030 12,445,963 

In the nine years incl uded in this table the increase in  
prod uct has been 156  per  cent, while i n  the average 
sell ing price the val ue in 1888 was the lowest in the 
time specified. The related position of coke to our iron 
and steel industries places the man u fact u red cinder 
among the most important contributions to our ind us­
trial prosperity, and i t  m ust of necessity coextend with 
all our metallurgical enterprises. -Age of Steel. 

.. t . , ,, 
Diving Appara t u s  Improvement. 

Some practical improvem ents in diving apparatus 
have been effected b y  M. Al bert Marcelhacy, a Fren ch 
engineer. Instead of the heavy electric hand lam p 
hitherto used by divers, h e  affixes a light but powerful  
glow lamp on the top of the helmet,  so that the diver's 
hands are both at all  times free for work. The JoUIl P 
is connected by a cond uctor with a bat.tery either O Il 
shore or in a vessel above, as th e case may be. The 
next point is a new method of connecting the hel

.
lU�t 

with the dress, without any loose parts, and thiS I S  

effected by means of only one water-tight joint instead 
of two as in the ordinary dress. In the new method 
the u pper part or collar of the India rubber dress is 
gripped in between the lower rim of the helmet and 
the u pper rim of the breastplate, and there held fast 
by gripping pieces attached to the hreastplate. These 
i m p rovements have been adopted in  the French navy, 
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THE ELECTRIC UNDERGROUND RAILWAY, LONDON. 

Among the n e w  works la tely i naug urated in London 
is an u n d ergro u l l d  electr ic  rail way k n o w n  as the C i ty 
and South London Rai l way. 34 m i les i n  length. It was 
opened on Nove m ber 4, 1891 1, by the Pri l lce of Wales, 
and the public  inte rest in it has been excited by rea­
son of the novelty of the location, the method of  
working and the met hod of construction . The road· 
bed consists of t w o  tracks 4 feet 8Yz i nches in width, 
which are laid in  two underground t u n nels, each 
10Yz feet diameter. These at p resent extend from King 
·William Street, near the 1\Ion u ment, thence under the 
Thames Rh' er to the south side of  the river, thence 
along and u n der High Street, Newington Causeway, 
Ken n i ngton Park Road and C lap ham Road. There 
are four stations. O n e  of the pecul iarities of the work 
is  its great depth underground, the rails being, with 
fe w exce ptions, not less  t han 40 feet below the  streets, 
while in  some places they are 100 feet u nderground.  
At the stat ions  the two tunnels  are brough t into an 
enlarged chamber bui l t  undergl'Ound, and from these 
passen gers are raised by elevators to the street level. 
The cars are propelled by electric locomotives, of which 
fourteen h ave  been suppl ied. 

When the promoters were before Parl iament for the 
purpose of o b taining authority to bui ld the tun nels, 
they met with much opposit ion fro lll property owners 
along the  line, and a searching i l l q u i ry was made into 
the particulars vf the mode of bu i lding and the i n tended 
working of  the l ine. The company produced witnesses 
to prove that the tunnels were to be constructed by 
IJIeans of h ydraulic shields simi lar to that used in 
America in  making the short section of Broadway 
t u n n el. 'fhe cars were to be worked by cables, same as 

in America at San Francisco, C h i cago, and New York. 
'fhe cars were to h ave end platforms and protecting 

J cieutiftc �tUericau. 
return conductors. The dynamos are of the Edison­
Hopkinson type, and to drive them three Fowler en­
gines, each of 375 horse power, are provided. The 
operation of the cars, elevators, etc., is reported as 
being very satisfactory ;  but the reverberating noise of 
the train when running through the tunnel is spoken 
of as rather d isagreeable. We give from the Illustrat­

ed London News, The Engineer, Engineering, and the 
Daily Graphic, several illustrations, em bracing a map 
of the route, river diagram, the appearance of the tun­
nels, the stations, the electric locomotives, etc. 

• f l a . 

The Hudllon River Tunnel. 

To the Editor of the Scientific A merican : 

!Hy attention was drawn to your issue of November 
1 ,  in  which you explain the o perations now proceeding 
u nder the Hudson River by the H udson River Tunnel 
Com pany. 

The information which you have received is both 
partial and misleading. Mr. J. H.  Greathead is the 
inventor and patentee of the system of tunneling 
adopted by the H udson River Tunnel Com pany, and 
the peculiar machinery now used by that company was 
devised by h i m , and the work of construction carried 
on u nder his supervision. On behalf of 1\Ir. Greathead, 
I have made a contract with the Hudson River Tun nel 
Company, under which they are permitted to use the 
patent  device of this great engi neer, and he, together 
with Sir Joh n  Fowler and Sir Benjamin Baker, made 
the drawings under which the Hudson River tunnel is 
now being constru cted. I desire you to make the 
necessary correction of your report, because great in­
j ustice is done to 1\Ir. Greathead in his posi tion as en­
gineer and to the value of his  patents in the United 
States by your statement, which, if promptly corrected, 

cotvOIJCT"R /i"tt.. LEVEL 

using a variety of indispensable patents, for about 
every tool and appliance that can be thought of nowa­
d ays is  patented. 

1\Ir. J. H. Greathead was the engineer of the two lU7i! 
ft. tunnels lately completed i n  London,  of  which we 
give description in these pages. His experien ce in 
tunnel building has been extens ive. In t h is l ine he is 
the author of several effect i v e  a n rl  i n genious  devices, 
which are patented. T h e  H u dson River T u nnel Com­
pany is to be congrat ulated on h av i n g  the benefi t  of 
the ideas, devices, and assistance of an engineer so 
able and competent. It is an added a�8u ran ce that 
this great and difficult work is to be prosecuted with 
the highest skill. 

In  our recent article we credited the first use of  com­
pressed air in  horizontal tunnels to 1\Ir. Haskin,  and 
the first construction of the h ydraulic shield to 1\Ir. 
Beach. Compressed air had been used in sinki n g cais­
sons long prior to 1\Ir. Haskin's time. Still, we believe 
he is j ustly entitled to the credi t of the idea of using  it  
as  a support of  the earth in tunnel h eadings, and but  
for  him probably there would, to- day, be no Hudson 
River tunnel.  Sundry proposals for tunneling shields, 
and hydraulics with them, date back nearly to the be­
ginning of this century. But we think it will be found 
the first hydraulic shield actually built  and put into 
use, and carI'ying a connected series of hydraulic rams 
for propel l i ng and at same time directi ng the shield, 
was that of !H r. Beach , with which in  1869 he b u i lt the 
section of rai lway t u n nel under Broad way, N e w  York . 
This tunnel was () ft. 4 in. in diameter. The London 
tunnels recently completed by !Hr. Greathead were 
built with shie lds of the  above description. They are 
10 and 10Yz feet interior diameter. 

The gigautic shields used by the Grand 'l'runk Rail­
way under the St. Clair River were of the above char-

ELECTRIC LOCOMOTIVE-LONDON ELECTRIC UNDERGROUND RAILWAY. 

gates, and \Vesti n ghouse brakes, same as in America. I assume to have been inadvertently made, and there­
The passen gers are to pay OIl entrance and be raised fore, if 80 corrected , although the damage cannot 
and l o wered from the u nderground tunnels by means wholly be repaired, it  will relieve you from any respon­
of elevat ors, same as in Am erica, and so OIl. 1\Iany curi- s ibi l ity in reg-ard to the matter. 
ous questions cal l ing for explanations of these novelties I am 1\11'. Greathead's agent and attorney in the 
were put to the witnesses by the par l iam entary exa mi- United States, i nterested in his inventions, and th e  
ners, for most o f  the featu res were n " w  to them. But  tunnel, a s  n o w  being carried on under t h e  Hudson 
the fact of successful operation i n  AllI e rica carried the River is practical ly  i n  imitation of the g-reat Sou t h­
day. and the  necessary authority to build was granted. wark tunnel and s u b way which 1\Ir. Greathead con-

D u ri n g  the con�truction of t:he tunnels a few d ifficult  structed. If you will  take you r  file of the E n gl i sh En­
places were e n collnterf'd w here the water came into gineeTing, and turn to page 306 of the issue of 1\Iarch 7, 
the headings ; but these troubles were read i ly  over- 1890, you w i l l  find a statement of the completion of 
co m e  by usi n g  a,nother American device-Haskins' that line of subway in London. 1 have boxes full of 
system of COlli pressed air. Th is was Sll P

.

Plemen

.

ted by I e vidence, patents, and other documents in su pport of 
an i ngen ious  device of 1\Ir. Great h ead , the engineer, these facts, and the tunnel com pany itself, whose work 
w h i ch consisted in playi ng  a spray of  g-routing upon you illustrate in your paper of  N o v e m ber 1, admits by 
th e exposed portion of the porous heading of soil. The contract and payments of royal ty therein provided for 
c o m p ressAd air actAd to force the grouting int.o the that the invention which makes their work practicable 
soi l ,  and thus stop th e  out ward leakage of air and pre- is that of 1\Ir. Greathead. The St. Clair tunnel was 
vent entrance of water. built upon the drawings made by 1\Ir. Greathead, 

The rapid i m provements in elect,ric economies en- which were improperly appropriated by the Grand 
abled the projf'ctors to su bstitute electricity as a Trunk Rail way Co m pany, and I am under instructions 
motive power i n  place of the cables as first plannf'd. to proceed against t.hat company for the unauthorized 
The cars, l igh ted b y  electrici t y, are 29 ft. in length over appropriation of 1\11'. Greathead's ideas and infringe­
the pl atforms. The trai n s  consist of au electric loco- ment of his  patents. 
Illoti ve and three cars, accommodating in  all 100 pas- Respectfully, 
seng-ers to the t rain ,  which weig-hs all told 30 to 40 tons. 
The 10coll1otives are able to make 25 miles an hour, but 
the t ill1e for t h e  tri p o f  3�-:4' m iles, m aking four stops, is  
at th e  rate of 15 m i l es an hour. 

The underground station s  are from 20 to 28 feet in 
diameter. From them stairs l ead to waiting rooms at 
the street le"el ; also elevators. There are two eleva­
tors for each station , which will carry up a train load, 
namely, 100 people, in 30 seconds. 

The electric locomotives weigh 10 tons each. On 
each axle is the armature, which forms the spindle of 
the motor. The axles are ind ependent. There is n o 
gearing of any kind. Each locomotive is of 100 horse 
power. The (,11 r l'en 1.  is  picked up from a center rail, 
carried on glass insulators, The track rails serve as 

SIMON STERNE. 
New York, November 12, 1890. 

[We stated in our paper of Nov. 1 that th e H udson 
River tunnel was being constructed by means of the 
hydraulic sh ield and the use of com pressed air in the 
headi ng. The impression conveyed by our correspond ­

ent's letter is that both of these important inventions 
originaterl with his client, and t hat he now holds the 
patents upon them. In  this our correspondent is mis­
taken . 1\Ir. Greathead, w e  think, has never claimecl 
to be either the originator or the patentee of them, 
those boxes of evidence and other documents to the 
contrary notwithstanding. 

With the inner secrets of the tunnel company we 
do not pretend to be acquainted. NQ dQubt they are 

acter ; so is the great shield now at work in the Hud­
son River tunnel .-ED. S. A.] 

.. f e ,  .. 
Halll Pure 'Vater any Color " 

Dr. 1\IcPherson. writing to a local scientific journal 
(Pacific Recol'd), states that it h as now been undenia­
bly proved that di stilled water has a blue color. A 
Scotch gentleman of much perseverance bas carried 
out a series of experiments, and proved this  fact, which 
h e  says is easily demonstrated as follows : Let down 
into water a metal  tube (open at the top and closed 
with a clear glass plate at the bottom) close to a white 
o bject 20 feet below the surface. This object when 
looked at  through the tube has  a most beautiful b l ue 
color. The object would h ave appeared to be yellow 
i f  its color was due to light reflected by extremely small 
particles of matter suspended in the water. 

The Secret of' Cheap B uilding. 

A man who is resolved to be independent of lan d­
lords can build a very comfortable house for from 
$2,000 to $2, 500. He can have sufficient room, and a 
house with a decent exterior and a plain i nterior. H e  
ought, first and foremost, provide a bath room, even if 
he cannot buy a slate mantel. It  will be wisest in  the 
long run to have a bathroom. Ask any woman who 
has had the eare of two or three chi ldren how much a 
bathroom saves them. The larger the family, the great­
er the saving in work and worry-which is more wear­
ing than work. If a man has onl y $2, 000 and a large 
family, he must sacrifice something, or deny himse l f  
something, when he  builds. I f  he is wise, he  wi l l  con­
trive closets and cupboards, a style of h ouse that ren­
ders running up and down stairs unnecessary (there is 
'nothing so tiresome as going u p  and down stairs), m ake 
his dining room large enough for a I iving room, and see 

that the arrangement of the kitchen is labor-saving . 
Slate roof, slate mantels, bay windows, and pretty 
trimmings can all be dispensed with. There are people 
who do not seem to have any clear jdea of the thill�s 
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1. Interior of a. passenger car. 2. Deyice for taking the electric current from conductor. 3. Interior 01 
underground station. 

'tHE LONDON ELECTRIC UNDERGROUND RAILWAY. MAP OF THE LONDON ELECTRIC UNDERGIWUND RAILWAY 

that are appropriate in a cheap house. We recall an instance where a gen tleman, after 
look i n g  at a design for a cheap house, expressed su rprise at the cost, which was very low, 
and in the sam e breath he inqu ired if it  was roofed with slate. A ch eap h ouse is n ot roofed 
with sl ate , it is need less to add. His next q uery had refe r'ence to the plumbing. If his 
ideas were real ized, the pl umber would charge at least $300. Evidently the gentleman 

T H A M E S  

THE LONDON ELECTRIC UNDERGROUND RAILWAY- -POSITION O F  TUNNELS UNDER 

THE THAMES RIVER. 
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though t that the pl u m b i n g  wou l d  cost about a third of that H u m ,  or less. To sum it all 
u p, h ave su bstantial tixtures rather than pretty trim m ing. Good ventil ation , am ple room, 
plenty of l ight and warmth may be obtained, i f  a man desires to i n sure it in b u i ld i ng for 
h i s  o w n  use, at a very m o d e rate outlay. But  then he m ust, as th e Manufacturer and 
Build�l' says, build to p lease himself, instead of vying with his neighbors. 

THE LONDON ELECTRIC UNDERGROUND RAILWAY-STATION IN 

THE BOROUGH. 

STATION IN THE LONDON ELECTRIC UNDERGROUND RAILWAY-THE ELECTRIC LOCOMOTIVE AND PASSENGER CARS. 
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Sewer Gas Polsoning.* 

Sewer gas is a technical term suggested by one of its  
sources only. I t  is  a com pound p roduct of the putre­
faction of excrem�ntitious or other orgauic matter ema­
nat ing from a variety of sources, but chiefly from the 
n eglected and u nsealed wastepipes in houses connected 
with sewers or cesspools. 

The prevalence of affections more or less due to 
sewer gas poisoning, at this season of the year, particu­
larly among persons who have recently returned to 
their homes, wh ich have been un used for some weeks or 
months  d u ring the summer, shou ld  serve to make peo­
ple generally better acq nainted with its nature and the 
indications of i ts presence. 

Sewer gas consists of common air, carbonic acid 
gas, sul phureted hyd rogen, ammoni u m  sulphide, and 
sornetimes free ammonia, and it freq uently bears dis­
ease germs  from fi l t h y  wastepi pes and sewers, w h ich 
are the favorite breed ing places of such germs. Yet it 
is  commonly odorless even when it is  the most danger­
ous.  

Sewer gas ordinari l y  finds the easiest access to dwell­
ing  houses when the occupants are absent, or by the 
" spare " room s-those w h ich are, perhaps, tb e most 
efficient ly and elegantly equipped w ith plumbing fix­
tures, but rarely used-because at such times and i n  
such rooms, t h e  water in t h e  traps o f  t h e  waste pipes 
evaporates and opens the way for the emanations from 
the putrefying filth i n  the wastepi pes and the cess­
pool or sewer, w i th which tbe pipes communicate, to 
enter  the apartment. 

The indications of the presence of sewer gas are com­
monly fi rst made known by its effects on the com fort 
01' healt h of persolls  exposed to it. Hence these effects 
may be j ustly regarded as the symptoms of poisoning 
by it,  though unfortunately, by ignorance or negli­
gencp, they are not often taken advantage of as sug­
gestive  indications of their cause. 

The sym ptoms of sewer gas poisoning, or the effects 
of seWE'r gas as commonly recognized by those who 
limit the scope of their inquiries to the sick chamber­
the diseases more or less due  to it--greatly vary in both 
variety and severity, proportion al with the intensity 
of the exposure or the power of constitutional resist­
ance on the part of the ex posed, and hence, unfortu­
nately, the relation of the effects to the cause are much 
less freq uently recognized, even by ph ysicians, than 
they should be. Named in the ordet· of their relative 
freq uency, approximately, they are about as fol lows : 

General lassitude, u n refreshing sleep, uncomfortable 
hea\'y-headed ness, morning headache, sticky saliva, 
bad taste in the mouth ,  poor appetite for breakfast, 
nausea on first ri�ing, feebleness, pasty-furred tongue, 
" malaria, "  relaxed throat, elongated u vula, ulcerated 
ton s i l s, laryngitis, sticky and inflamed eyes, feverish­
ness, dibturbed sleep, " nervousn ess, " dyspepsia, irregu­
lar act ion of the bowels and k idneys, diarrhcea, typhoid 
fever, d iph theria, erysipelas, puerperal fever, pyre m i a, 
septicremia and death-the post-mortem sign-and this, 
if attribu ted to one of the in fectious symptoms named 
(in com m u n i ties where deaths from in fectious d iseases 
are req u i red to be reported), is the only symptom re­
cogn ized as bei ng of sufficient im portance to base i n­
q u i ry upon.  But death m uch more frequently occurs 
as the result of the non-infectious  diseases due to sewer 
gas poisoning than of the infectious, though the rela­
tions of the former to sewer gas are rarely or n ever in­
q uired in to, either by the physician in attendance or 
the heal t h  aut.horit ies. 

In cases of death,  exclusivel y reported from infec­
tious d isease s, through the medium of sewer gas, the 
post-mortem examinat ion (of the premises) is com­
monly  conducted by the sanitary inspector of the 
board of health, wbose services in  this direction are 
never otherwise cal led for, and the signs or sYlllPtoms 
in the premises revealed by his examination are appar­
en tly the only ones w h ich med ical practitioners gener­
ally acce pt and boards of health appreciate. The 
symptoms in these cases are about as follows : Corpse, 
undertaker's paraphernalia, faint or qualmish odor on 
first enteri ng the premises, cbokage or absence of t raps 
under the wash basins, water closets, sinks, washt ubs, 
and main house drai n pi pe, and absence of ventila­
tion appliances, malodorous cellar, cellar water closet, 
damp places in the walls, floors, or pavements, along 
or near the course of the waste pi pes, subsidence of  
floors, rat boles i n  or about the basement floor. 

When the board" of health acquire such knowledge 
of, interest, and pride in their service as to reverse the 
order of their work, by s uch an application of the du­
ties of sanitary inspectors as will gain knowledge 
of antI d eal with the pre ventable  causes of  disease in 
an ticipation of the issue, i f  allowed to proceed , instead 
of continuo usly waiting for and deal ing with the 
fatal resul ts, and medical practitioners have learned 
that the hi ghest and m ost sacred obl igation of  their 
office, as well as the most successful exercise of it, con­
sists i n  gaining knowledge of and eliminating the 
causes in conflict with health, the symptoms of  sewer 
gas poisoning and the material causes which give 
rise to it will rapidly wane and ultimately cease to 
exist. -----------------

* A. N. Bell. M.D., in the Sanitarian for October, 1800. 

J citutifit �tuttitau. 
A. Drinki n g  Fonntaln tor Cbica�o. 

Mr. John B. Drake, proprietor of the Grand Pacific 
H otel and one of Chicago's most prominent millionaire 
citizens, is about to have erected and present to that 
c i ty  an  elegant drinking fountain to cost $15, 000. 

It is to be of polished granite 30 feet b igh surmounted 
by a bronze figure of Col um bus of more than life size. 

A vault for the storage of ice i s  to be built under­
neath t.he fountain, through which the water wil l  be 
conducted. 

Mr. Drake is  not actuated solely by a desire to 
present the city with a n  ornamental fountai n ,  but he 
bel ieves it will  be of h u mane service d uring the 
crowded state of the world's fair i n  providing free ice 
water to the mul titude, and thus the cause of temper­
ance may be promoted. 

AN IMPROVED FLUE CLEANER. 

The device shown ill the i l lustration has a series of 
radiall y  arranged spring-pressed cutters, forming an 
effective flue cleaner, which is readily applied and not 
l i able to get out of order.  It  has been patented by M r. 
Wm. H. Watson, P. :\1. S. S. Co. , Isla de Naos, Panama 
Bay, U. S. Colom bia. The casing is made in  two parts, 
each having a hub,  and both mounted on a stern form­
ing the outer end of a handle by which the tool is m ani­
pulated, the casing being held in place on the stem by 
a n ut on  its outer  en<l.  Each section of the casing has 
a cylindrical disk on its largest end, where the two 
sections meet, and in these disks are formed radial 
slots in which slide cutters, each having a V·shaped 
segmental cutting edge. As shown in the sectional 
v iew, each of the cutters has a radially extending slot, 
through which passes a pin on the face of the d isk to 
hold the cutter in place, while al lowing for sufficient 
i nward and outward movement. The inner edge of 
each cutter i s  also segmental .  and rests on a spring 
held in a circular recess formed in the two disks, the 
radial slots of the disks leading into this recess. A 

loose collar is held on 
the stem in this recess, 
inside of the circular 
spring, to limit the i n­
ward movement of the 
spring when it is com­
pressed I n  introducing 
the tool ,  the cutters are 
pressed slightl y in ward 
on one side or the other 
until the i m plement is  
completely i n s  e r t e d , 

WATSON'S FLUE CLEANER. 

first class chronometers, as well as one that is half used 
up, called a "  hack, " for carrying about and for rough 
service generally. It takes twenty-one weeks of  test­
ing to properly regulate and prove a chronometer, and 
part of the trial consists in  subjecting the instrument 
to the action of cold i n  an ice box and to heat com­
municat.ed through steam pi pes. Each chronometer, 
when given out, is accompanied by a chart tel ling j u st 
how it will vary under certain temperatures. A curi­
ous exhi bit now shown at the observatory i n cludes 
e ight  chronometers that went down in the great gale 
that swam ped a fair part of Uncle Sam's navy at 
Samoa. Their glasses are broken and their works so 
far used up that they are n<> good any longer. 

.. 4 . . .. 
Rules Cor .Dhltrib uUng 011, a .. R e commen ded by the 

V. S. Hydrograp hiC Omce. 

1. Scudding before a gale, distribute oil from the bow 
by means of oil bags or waste pipes. It w i l l  thus 
spread aft and give protection both from following and 
quartering seas. I f  only distributed astern, there will 
be n o  protection from the quartering sea. 

2. Running before a gale, yawing badly and threat­
ening to broach-to, oil  should be distributed from the 
bow and from both s ides, abaft the beam. 'Vh ere it  
is only distrib uted at the bow, the weather quarter is  
left unprotected when the ship yaws. With oil abaft 
the beam, as well as forward, the quarter is p rotected. 

3. Lying-to, a vessel can be brought closet· to the 
wind by using one or  two oil bags forward, to wind­
ward. Wi th a high beam sea, use oil bags along the 
weather side, at i ntervals of 40 to 50 feet. 

4. In a heavy cross-sea oil hags should be hung out 
at reg ular intervals along both sides. 

5. Steami ng into a heavy head sea, use oil through 
forward closet pipes. Oil bags would be tossed back 
on deck. 

6. Drifting in the trough of a heavy sea, oil from 
waste pipes forward and bags on weather side. These 
answer the purpose very m uch better than one bag at 
weather bow and one at lee quartet·. 

7. Lying-to to tack or wear, use oil from weather 
bow. 

8. C racking on,  with higb wind a beam and heavy 
sea, use oil from waste pi pes, weather bow. 

9.  'l'owing another vessel in a heavy sea, oil is of the 
greatest service, and rnay prevent the hawser from 
breaking. Distribute oil from the towing vessel ,  for · 
ward and from both sides. If only used aft, tbe tow 
alone gets the beneft. 

10. At anchor in an open roadstead , use oil in bags 
from jib boom, or haul them out ll.head of the vessel by 
means of an endless rope rove through a tail block se­
cured to the anchor chain. 

11. A vessel hove-to for a pilot should distrib ute oil 
frum the weather side and lee quarter. 'fhe p i lot boat 
runs up to windward and lowers a boat w hich pulls 
down to leeward and around the vessel 's stern . The 
pilot boat runs down to leeward, get out oil bags to 
wi ndward and on her lee q uarter, and the boat pul l s  
back around her ste rn ,  prot('cted b y  t h e  oi l .  The ves­
sels d rift to leeward antI leave an oil -slick to wind-

• • • I ward . 

when,  by shoving the  casing forward and back ward, A rm o r-Pierci n g  Proj ectiles. 

the cutters remove the scale and othar deposits ad her- Bids bave bee n received by the Ord nance B u reau of 

ing to the inside of  the tube or  flue. the War Department at Washington for supplying 

• • • ' • armor-piercing projectiles for the new steel guns n ow 
Rec k o llill� 'rime. being constructed for sea coast defense, as fol lows : 

A corres pondent of t h e  Evening Telegram tells its Carpenter Steel Com pany, of Reading, Pa. , 8 inch 

readers how t ime is reckoned at the observatory in shot,  $150 each ; 1 0  inch shot, $285 each. Midvale Steel 

Washington, as follows : Com pany, of Pen nsylvania, 8 inch ,  $ 1 50: ; 10 inch, $287. 

The observatory does not reckon its time by tbe sun, Sterling Steel  Com pany, of Pittsburg, 8 inch,  $300 ; 

but by the so-called " fi xed " stars, which are 80 far off 10 inch, $575. For the p urpose of securing a supp ly  

that their position wit h relation to  the  earth does not of armor-pierci ng proj ectiles, Congress appropriated 

change appreciably within a few months or years. $100, 000 to de�ide the question w hether or not American 

Star time is the only true t ime, therefore. The opera- s teel m akers can produce shot and shel l  equal to those 

tor looks tbrough a big telescope and watches for a made in Europe. The projectiles used in the Annapol i s  

given star that  he knows to cross the plane of the meri- armor tests with s uch "uccess were of European manu­

dian. As it crosses he records what moment it does so, facture, and it is the desire of the ord nance officers to 

as shown by a star t ime clock with a t wenty-follr hOllr stimulate steel makers to prod uce an equal ly  powerful  

dial. Then he consults a printed table that shows bim proj ectile in  this country. Two of the bids  recei ved 

at j ust what nu!uber of hour8, minutes and seconds are said to be reaHonable in amount, the average price 

the star in  q uestion must actually have crossed the being about 50 cents a pound. Just how the projec­

meridian plane. tiles are to be made is  not specified in  the bids. The 

The table is right, and by as much as the star time Carpenter Steel Company has, it  i s  bel ieved,  secured 

clock differs from it, the latter is wrong. No attempt the righ t to make them under the Firminy secret pro­

is made to set the star clock right,  allowance being cess, u sed in E n gland, but it retuses to permit the  pro· 

si mpl y  made in subsequent calculations  for the error ceHS of manufacture to be observed. 'fhe Midvale 

thus discovered, which amounts only to a fraction of a Com pany has been in correspondence with four l ead · 

second in some days. Next the corrected time, as taken ing firms of European shell m akers, and, wh i le  i t  is 

from the 8tar clock, is reduced to sun time, which re- will ing to permit the man ufacture to be witnessed b y  

quires s o m e  figuring, inasmuch as the star year i s  o n e  an inspector, t h e  process is  to b e  kept secret. 'fhe 

day longer than thE' sun year. A sun time or " stand- Sterlin g Company has been work ing  u p  its  own pro­

ard " time clock stands close by, and the amount that cess, and purposes to use the best crucible steel made 

this varies from the truth having heen ascertained, al- from Dannemora iron. The req uirements of the Ord­

lowance is made for the error in sending the noon nance Bureau are based upon European tests, and are 

stroke all over the country. severe. The 10 inch shot, which will weigh 570 pounds, 
will be fired at a velocity of 1 ,635 feet a second ,  and 
must pierce a steel plate 11 '2 inches thick, and e l ll erge 
without crack or material deformity. The 8 inch s hot, 
fired under the Ilame conditiollB, must pie rce a plate of 
9 iuches thick. 

REGULATING CHRONOMETERS. 
At the observatory all the chronometers made for the 

navy are tested and regulated before they are sent out 
011 vessels, each Olle of which is supplied with three 
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A COUNTERBALANCED DRAW BRIDGE. 

There is a new rai lroad bridge over the Morris Canal 
between the towns of .Tersey City  and Lafayette, N. J. , 
which from its sim ple construction and easy manipu­
lation i� worthy of notice. The draw of the bridge, 
which is about 25 ft. long, is  manipulated by ham! 
po wer. The entire length of the bridge is 55 ft. The 
principle of operation is clearly shown i n  the accom pa­
nying illustration. The weight of the draw being about 
three tons, two count.erbalanced weights are employed 
weighing th ree thousand pounjs each,  made of cast 
iron in the shape of a cylinder, about 3 ft. in diameter, 
and mounted in such a way as to be rotatable on their 
axes. These weights are designed to run in tracks 
which are laid in an ell i pse on an incl ined framework 
exten ding from near the top of the central framework 
to the level of the  road way of the  bridge. Wire cables 
connect the counterbalance weights with the free end 
of the d raw, the cable passing once around the p ulleys 
at the top of the frame work. The pul leys are mounted 
upon a th ree inch shaft wh ich extends  along the top of 
the central cross beam, and which is  provided at its 
right hand extremity with a pinion 2Yz ft. in diameter. 
'L'h i s  en gages w i t h  a small pinion that is moun ted 011 
the shaft that is  rotated by the endless chain from be·  
low. The draw is a lmost balanced by  the weight of 
t he rollers, but the system of p ulleys employed renders 

�'itut if i ' �lUtt j ,an. 
" To tell a broken bone," he said, " examine care­

fully t h e  part supposed to be inj ured and compare it 
with the same part on the other !leg or arm, as the case 
may be. There w i l l  be au inden tation or a swel l ing 
to indicate a fracture. No w, what should be done in  
case of a fracture ? Restore the l imb to its proper shape 
and then let nature takes its  course. The doctor sets 
the bone, nature does the rest." 

Dr. Newcomb here i l lustrated how a bone is set in 
an emergency case. He showed how spliuts could be 
made from common pieces of  wood picked up ou the 
street. Then he  called to the platform a boy, and 
sho wed how the inj ury should be bandaged. 

.. Never put a spl int n ext to the skin ,"  remarked the 
lecturer. .. Al w ays put something between-cotton ,  a 
piece of rag, anything soft w i l l  do. Give the inj u red 
organ rest, don't irritate and excite the person inj ured. 

. .  In the case of a broken rib, wind the bannage all  
the way around the body.  I f  the shoulder bO l le  or any 
other joint is  dislocated, bear down and press upon the 
separated parts to put them together again .  

. .  For a sprain get some hot water, a s  h ot as y o u  
can bear i t ,  a n d  keep the foot or h a n d  i n  it f o r  a n  
h o u r  or an hour  a n d  a half.  I f  it  is a part you can't 
put  i n  hot w ater, put  hot cloths on. After havi ng ap­
p l ied these pre l iminary remedies,  wait till the physi­
cian comes. 

A COUNTERBALANCED DRAW BRIDGE. 

it possible for one man to raise an enormous weight at .. In regard to wounds. If  it is  a clean-cut wound ,  
the end of the  draw w ithout any inconvenience. The see  that  it is kept  clean by repeated appl ications of  
bridge was built for a s ingle t rack railway bridge, and water. That is the main thing. Cleanliness i s  an es­
al though it  has been in service only a short time, it has I sential part of the treatment of all wounds. It is h alf 
proved very efficient. the cure. 

• , . ,  • " All wounds made by hites, like dog bites, are likely 
F r e e  L ectures in Public Schools. to be sore and painful .  It is always a good plan to 

A b i l l  was passed by the New York legislature in cau terize a d og bite. 
1888. providing for free lectures in the p ublic schools ,; Always use water for a b urn. Before you attempt 
of t h is c i ty. On the evening of  Novem ber 17  a course to remove the clothes from a person burned, drench 
o f  lectures was commenced in  s ix different grammar him or her with water. Next, take care to keep the 
schools, and from the 'World and other daily papers wound from the air. S weet oi l  is one of the best tem ­
we learn they were all well attend ed. Professor C. A. porary dressings to give rel ief, an d keeps the air  out.  
Doremus lectured on " Fire and Water, " i l lustrating Baking soda is the  best for burns from scalding water. 
his subj ect with iuteresting chemical experi ments. Mr. " Another very common and serious accident is loss 
James Bowie  lectu red on " Paris  and the Great Expo- of blood by hemorrhage. If a scalp wound,  take a 
siti on ."  Doctor Charles S. Wells took his audience "A small piece of cloth, wash away whatever l i tt le  clots of 
Tonr on the  Nile," with stereopticon vie ws. Professor blood there are, then put  the cloth over the wound 
Henry A. Mott d iscussed " Li ght and Color, " made an dlkeep it,there for twenty-four hon rs. A hemorrhage 
clear by experiments. Mr. Wil l iam Bradford gave of the arm lIlay be stop ped by p ress ing together the  
" Gl i mpses of  the Arctic Regions, " giving a graphic tubes or arteries through which the blood escapes. '1'he 
description of l ife in the far North. openi n gs may also be plugged u p  and then bandaged 

But perhaps the m ost use fu l  and interesting lecture until the doctor arrives. 
was that of Doctor James E. Ne wcomb, on " Every- " For hemorrhage of the lungs ice is a good remedy, 
day Accidents and how to Treat Them . "  It was re- and in case of hemorrhage of the nose, cold water may 
plete with hints as to  " what to d o  till the doctor be dashed on the neck. " 
comes," made clear by interesting i l lustrations. In regard to the restoration of apparently dro wned 

,; There are two rules which should be followed in people, Dr. Ne wcomb advised that, u nless in parti­
case of an accident, " said the doctor. " Fi rst, com mon cularl y inclement weather, no time should be wasted 
sense should be used ; second, the person should be in removing the patient to a place of shelter. 
made as com fort.able as possi ble. " First, every garment should be loosened, so that 

After describing the h u man body, Dr. Newcomb nothing could impede the free flow of blood. Second, 
spoke of the every-day accidents met with. the patient should be laid on his back and then face 

345 
down ward. The next thing to be done is to create ar­
tificial breathing by moving u p  and down the arms 
fifteen or twenty tillles a minute, which should be kept 
u p  as long as t here i s  the faintest sign of life. Besides 
this, the l imbs should be rubbed, and this treatment 
kept up for at least an  hour. 

In all cases of poisoning the best t.h ing would be to  
ad lll in i ster an emet ic .  M u stard i s  commonly used for 
this purpose, and if an emetic be not handy, a finger 
shou l d  be forced do wn the patient's throat to prod uce 
vom i t ing. 

S t rong poisons were likely to irritate the stomach, 
and for  th i s  common muci lage is good, and to get the 
stomach in  good condi tion again ,  aromatic spirits of 
ammonia should be ad m i n i stered. 

. � . .. . 
A shtabula Harbor. 

Owing to the growing i m portance o f  the port of Ash­
talmla, O hio, an effort will be made to h ave Congress 
vote a s ufficient  S U Ill of money to en large the  entrance 
and construct a b reak water there. The ore recei pts at 
Auhtabula are in excess of all other Lake Erie ports, 
and the vol ume of  trade is largely i ncreasing, so m uch 
so that a p rominent  vessel o w n er in Clevelan d  states 
that he would not be sUI'prised to fi n d  that Ash tabula 
would  i ncrease her tonnage l i s t  next year by f u l l y  20 
per cent over the  phenomenal total of the present sea-

wn.  'l'here can be no doubt, h owever, that the port 
of' Ash tabula is becom ing the greatest ore center on 
Lake Erie ,  and faci l i ties for establish ing the port 
should be awarded w i th a l iberal hand by the govern­
m e n t .  I t  m atters not u nder what administration, or 
pol itical bias, the House may be ru led pro {em:, n or by 
whom indi vidually the necessary l egislation tendin g  to 
foster and encourage commerce is introduced before 
the legislators of our land-su ffice it to say that where 
im portant and val uable cOlIl merce is desirous of  center­
ing, the federal authorities should l iberal ly  assist and 
encou rage it  by the aids and facilities which lie in 
their  power to grant. 

That Ashtab ula can already lay claim to being a 
prominent  lake port may easily be yerified by the 
arrivals and clearances of United S tatAs tonnage d uring 
the present season ,  and for distinctively domestic ton­
n age the past four m onths arrivals at that port com­
parA favorabl y with any port on the Ne w England or 
Pacific coasts. Such being the case, i t  would be d i ffi· 
cu l t  to conceive why such a port should not receive a 
full and com plete consideration at the hands of our  
representatives d uring the next  session of Con gress. 
Vessel owners, m i n e  own ers, rai l road companies, and 
all corporations interested in  the welfare of the lake 
marine, and the speedy transportation of  the country's 
prod ucts, are in u n ison of  i nterest regarding the future 
d evelopment  of Ashtabula as an ore-recei v ing port, 
and there can be n o  doubt but that it is d estined to 
become an im portant lake  terminal. We therefore 
s trongly i n d orse any legislative measures tending to 
the advancement of Ash tabula as a sh i pping port, and 
also as a harbor of reiuge.-Marine Recard. 
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RECENTLY PATENTED INVENTIONS. 

Electrical. 

CLOCK. - Frank Schwartz, Halifax, 
Canada. This invention provides a mechanism for 
utilizing electric force to accurately regulate the im­
p"lse of a pend ulum near the termina l s  of its vibratory 
arc, formmg a com pact and trustworthy time marker, 
to op�rate con t i n llously without other attention than 
the renewal of  fluids in battery ceils.  

METER.-Etienne Mares, Paris, France. 
Actuated by an e l ectro.magnetic devicc is a balancing 
lever mounted to osc i l l ute, there being a carriage on the 
lever, with mechan isln for reciprocating the carriage, 
alld a separate and independent registering device in 
the path of the carrill.ge, the meter being especial l y  
adapted f o r  mrasluing electricity and other fluids and 
suhstunces. 

Railway Appliances. 

C AR COUPLING. -Edgar Canniff, Ne w 
'Vestminster, Canada. This i nvention provides means 
whereby the link may be held i ll horIzontal position, or 
canted n p  or down as occasion may delnand , and 
whereby also the conpling or uncoupling may be t.:ffect� 
ed from the side or top of  the car, with the brakeman 
in the sight of the engineer. 

Treating Ores. 

ROAS'I'ING. - Ed w i n  M. C l ark, Butte 
City, l\lontana. 'fhis invention relates to an apparatus 
for roasting are a sufficient thue to destroy the sulphur, 
and consi sts chiefly in t.he mlln ner i n  which t.he water 
jacket is  applied to the ail' pipe i n  the furnace, ano the 
means for supporting the water jacket and connecting 
it with the water pipe. 

o X I D I Z I N G AND DESULPHURIZING 
OREs .�The same inventor has o b tained a fu rther pa� 
tent on an improved construction of this ap parat.nsl 
desi gned to accomp!bh the result  in a short time and 
at l i tt le  expense, i n  which a water jacket. inclosing an 
ail' pipe, extends through a revol uble furnace, with jets 
projecting from the air pipe through the jacket. 

Agricult u ral. 

HARROW AND C ULTIYATOR. -Fred G. 
Umbac h ,  Athens, Ga. Thil!! inven tion provides a 
s imple  and durable construction of harrow to which, 
when desired, a c u l tivato r' tooth may be attacbed. 
whereby the i m p l ement, as druvl,'n forward, w i l l  perform 
the dual fnnctiOlls of  a harrow and a cultivator, the 
cultivator tooth and t.he harrow teeth being readily 
detached and replaced as desired. 

IUecbanlcal. 

FIUC'l'ION 'VRENCH. -J ames N. Farlow, 
Lander, 'Vyoming. This wrench has a circular head ... 
plate baving adjustable  j11WS mounted thereIn, and a 
handle composed of two members hinged together at 
one end and adapted to be clasped upon the head plate, 
forming a wrench ,,,h ich may be readi ly  appl led to any 
form of n ut, and that may· he used in plaeeH where an 
ordinary wrench cannot be applied. 

PO WER TRAXS:VII'l"l'ER. - 'rhomas C. 
Hutchim;on a n d  Trevanion 'V. Hugo, Dulut h,  lVIinn. 
rrhis j s  a machilw for al ternately taking u p  and l etting 
out a rope or chain attached to some deVIce or operating 
some subsidiary nleC'hanism located at a distance, the 
rope being wound on drums whose rotation is  reversed 
at regul a r  intervals by automatic mechanism, the power 
bei n g  derived from a shaft rotating continuously in one 
direction. 

SLATE JIG. - James N. Boone a n d  
Samuel D.  rraylor. Hazleton, Pa. rrh i s  in vention pro­
vides a s u i tably COllRtructed frame, in which a screen if! 
held to swing- by means of l i n ks, and provi ded with a 
pocket for the receptIOn of the slate, the pocket also 
forming a passage for the coal, to separate  slate from 
coal and clean the latter wi thout the aid of water. 

ROLLER MILL . - Louie E. Kruger, 
Canton, South Dakota. Combined w i t.h the frame and 
the rol l s  are inclined vertkal l y  reciprocating ulJper and 
lowcr screens, WIth other nove] featurc�, forming a m i l l  
designed f o r  t h e  con t i n uous treatment of stock III snch 
manner that after th� fil'8t re(l nction al l  particlER 8uffi. 
cient l y  fine wil l  b� sifted out, being joined afterward by 
other prooocts fined by other sets of rolls, the bran, 
fionr, and nliddli llgs being delivered in separate 
streams. 

BANDS FOR SPINNING MACHINES . ­
Henry G. H a l l ,  Shel by, N. C. This invention relates to 
the manu facturing of bands for spinning and twil:;ting 
machine!5 and a machine therefor, in which the band is 
stretched after it has been shortened by twisting, and 
extra twist pnt in, afterward subjecting i t  to tension for 
the twist to become set. 

Ml 8cellaueo u8. 

I NYALID BED ApPARATUS. -l<'rank M. 
CaBins. 'Vaiden, N. Y. 1'his is an apparatus designed 
to facil i tate taking care of the sick or  inj llred, the in� 
vcntion covering novel features of construction and 
combi nations of parts to promote the easy and COll\'C ... 
rilent l ifting of patients, the changm.g of their  pm�ition. 
the service o f  meals, etc., and for s.ustaining a fractured 
or diseased limb comfortably while allow ing general 
freedom .of movement. 

·WINDOW BLIND . -John P. Clark, Jr. ,  
Jackson, Mich. This i s  a vert.ically  s latted blind in 

J citutific �mtricau. 
wiLh a wasLe outlet, t h e  valve of which extends in the 
path of the pump rod, with other novel features, pro­
viding improved means for the speedy emptying of the 
pump barrel of a hand or power actuated pump, to 
avoid injury to the pump from freezing. 

SHEARS. - Richard S. Pearsall, Sea 
Cliff, N.  Y. The thumb clip of these shears is  hinged 
at its center to the rear extremity of the shank of the 
lower blade, to tilt back toward the finger eye or loop 
of the other shank, the thumb clip being adapted to 
tilt back to an approximately unlimited exteut, while 
the shank of the lower blade is curved u pward to 
furnish room and a better grip for the front finger of  
the user. 

BASKET. - Merrill H. Tilghman, N or­
folk, Va. Thi" is an improved truck basket or package, 
having braces arranged i n  pairs, the braces of each 
pair being arranged diagonally in opposi te d i rections 
to cross each other at thei r middles, rendering the 
basket strong and rigid in all directions. 

PEACH STON ER. - John C. Bryan , 
Fordyce, Ark. A seat for the fruit  is provided in a 
stationary ba8e plate above which a circular knife is ar� 
ranged to reciprocate, an upwardly operating pl unger 
driving thc stone through the knife up into a passage 
way or throat, the device in a single operation remov· 
ing the stone and slicing the peach into two or lilore 
sections in an expeditious and economical manner. 

GLOBE AND LAMP SHADE. - Otto F. 
Wegener, Seattle, Washington. 'I'his inventiou relates 
to shades of a segmental character, wh ich do not ex· 
tend all the way around the lamp, but swing radially in 
a circular path, being adjustable vertical l y  to any 
desired height. the invention covering a novel construc. 
tion and arrang ement of parts. 

SEL"B'-CLOSING GAS BURNER. -'Vil l iarn 
,v. Sherman, San Francisco, CaL This invention 
covers a special form of thermostatic spring to he ap­
pl ied to the burner to hold the cock open when i t  is 
hot, or when the gas is burning, but l iberating the cock 
so as to make it.self-closing when cool. to  prevent ac­
cident and los8 of l ife from ti10 escape o� gas when the 
burner is not lighted. 

VENTILATING FLUE.-Carey F. Hall, 
Dunkiusvil le. Ohio.  rrh18  invention relates particularly 
to a ventilating collar or register surronnding a lnet.all ic 
fiue where it pasEles thl'Ollgh a floor, roof, or attic pur· 
tit  ion, and provldes a means for ventilating one or 
more rooms, and also to render a flue 8S nearly fire­
proof as possible. 

S T I R R U P LEATHER SUSPENDER. ­
Gnstave Biebuyck, Brussels,  Belgium. This is an im­
proved safety saddle bar or ouspender for stirrup 
leathers, of SImple construction and easy of application, 
to cause the stirrup leather to be released automati ­
cally in case o f  accident, and to render it impossible 
for the rider when thrown to be dragged by the animal, 
froll1 the foot becoming entangled ill the sti!'rup. 

A L B  U "'[ AND ALBU�I S UPPORT. ­
Bernard Branner, New York City. rrhiR album con­
sists of dnplicate books whIch meet at their backs and 
are retained 80 connected as to permit the free folding 
of the l eaves of each 'section by an encircling band 
secured at the point of j unction of the section!!! , while 
the device IS provided with a pivotal support npon a 
stand or frame t.o fucil it.te inspection of the contents 
of the album. 

COIN OPERATED MACHINE. - l<'rederic 
B. Cochran, Brooklyn. N. Y. This  is  designed to be a 
simple and inexpensive machir.c to deliver good� by 
means of a plunger actuated from the outside of the 
casing, and producing nlusic as each piece of goods 
paid for is  delivered, the machine being operated by 
deposi ting a coin in the casing, and especially adapted 
t.o sell confections, cigarettes, or other small warcs. 

NEW BOOKS AND PUBLICATIONS. 

AIR BRAKE PRACTICE. By J. E. Phelan. 
Pre�s of the Locomotive Engineer, 
New York. Pp. vi, 105. 

A very complete manual of the Westinghouse system 
of train braking is here presented. In vie w ot  the 
almost universal adoption of the Westinghouse brake. 
and the probable increase in the nse of it in the future, 
a manual of tlllS  sort appears very timely. 

PRACTICAL SANITARY AND ECONOMIC 
COOKING ADAPTED TO PERSONS OF 
MOD ERA'l'E AND SMALL MEANS. By 
Mrs. Mary Hin man Abel. P u b l iehed 
by the American Publ i c  Health As­
sociation. 1890. Pp. xi,  190. 

This work is a prize essay to which the first prize of 
$500 waS: awarded by the American Public Health As­
sociation. Its value was the greater as it  \VUS written 
in competition with sixty-nine other essays. It is 
real ly a scientifically arranged cook book, and with the 
recommendation of excellence fol l owing upon the ap­
proval of the association that publishes it. it  should 
meet a wide demand. A number of bills of fare for 
dIfferent days, with the chemical analyses and cost of 
same, and a table of cold dinners are .given toward the 
end of the work. We commend it warmly to all house­
keepers. 

THE OLD MEETING HOUSE AND V ACA­
TION PAPERS. By Rev.  C. Z. Col­
ton . New York : Worthington Co. 
1890. Pp. 298. Price $1. 

This elegantly printed work contains a series of 
papers, humorous and serious, by the Rev. C.  Z. Colton. 
They are arranged for publication by h i s  brot.her. The 
titles carry the reader back to the world o f  forty years 
ago, and the s u bjects are excellently treated by the 
eminent divine� their aut.hor. The old-time l ife in the 
Green l\fountain State is brought viVIdly before the 
reader in some papers, while the author's earl y experi­
ences in other New England States also appear. 'l'he 
book has as frontispiece a portrait of the author, while a 
front view of .� the old meeting house " is imprinted on 
its cover. 

P!JF Any of the above books may be purchased through 
this oflice. Send for new book catalogue just pub · 
:lshed. 

Address MUNN & Co., 361 Broadway, New York. 
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B U I L D I N G E D I T I O N . 

N OV E M B E R  N U M B ER . -(No. 6 1 . )  
'I'ABLE O F  CONTENTS. 

1. Plate in colors of a modern dwellin)!; of pleasing 
design at West End, Chicago. J. De Howarth, 
architect, Chicago. Floor plans, perspective 
view, sheet of details,  etc. 

2. Elegant colored plate showing pert':!pective view of 
a $1,400 cottage at Chicago. Two floor plans, 
sheet of details,  etc. Architect J. M. Young. 

3. Design for an entrance hall.  

4. An attractive dwell ing at Hollis, Long Island, 
erected at !l cost of $6,000 complete. Perspective 
view and floor plans. Schwietzer &; Diemer 
architects, New York. 

5. A neat-looking cottage at Humboldt Park, Chicago. 
Cost $3.200. Photographic perspective view and 
t wo floor plans. 

o. A colou ial house erected for Mr. C.  A.  Hutchings, 
at �lontclair, N. J. Cost $5.000 complete, Floor 
plans and perspecth'e elevation. 

7. A Flemish cottage erected in Philla Park at Wayne 

MORTAR MIXING ApPARATUS. _ Ed- Pa. , at a cost of $5,800 complete. Perspective 

ward D. Johllston, New York City. A rotatable Ecpa- view and tloor plan!:'. 

ruble cylinder for the mixture of the ingredients is  8. A hOllse erected at Elm Station, Pa.,  at a cost of 
loosely mo unted on a fixed shuft to which a coarse �5,200. Photographic perspective view and floor 
sIeve is attached, a sCl aper supported by the shaft being plans. 
adapted to scrape mortar from the sides of the cylinder 9. Perspective elevation and floor plans of a hand-
upon the sleeve, whereby mortar and 8iInilar compounds some cottage at Sonth Orange� N. J. Charles B. 
may be quickly, cheaply and effiCiently mixed. Atwood, Xew York, architect. Cost $13,000 

B REWING BEER. - Michael Byrne, complete. 

New York City. 'l'his lUvention relates to an im prove- 10. Engraving showiug a block of economical brick 
ment in what is  known as a wort pan, whereby the hOllses erected at Philadelphia, Pa. Cost $2,000 

wort may be obtained at a higher and more regular each. .T. M. Sti ller, of Philadel phia, architect. 
temperature and protec ted against scorching or colora. Floor plans and persptctive. 

ti OIl, and also provides against the wort. cooling down n. Perspective and floor plans of a Lake Side cottage 
as del ivered by the taps of the mash tub, the arrange- at Minnetonka, Minn. Cost about $4,000. W. 
ment being such that the wort may be drawn from the H. Dennis, alchitect, Minneapolis. 
pan without 10158 and in a convenient and exped itious 1'") Miscel laneous contents : Some of the merits of the 
manner. 

HORSE DETACHER. - John H. Akers, 
Washington, D. C.  This i s  a device III which a spring­
actuated bolt is  employed for each shaft, while the 
traces are connected by pecul iarly constructed buckles 
�o arranged ill connection w ith the shafts and the 
breeching that the trace sections and the shafts can be 
qnickly detached by the driver to al low the animal to 
run free from the shafts when desired. 

CART LOADER AND SWEEPER. -Joseph 
A. Schonley, Brooklyn, N.  Y. This is  an at.tachment 
for the rear of a cart by which a broom is held in con­
tact with the ground, and. as the cart is  drawn forward, 
the sweepings are forced up the inclIned surface of  a 
dU8t pan into the buckets of an elevator, hy which they 
are dumped into the cart body, the broom and dust pan 
being elevated by levers when the cart is ful l .  

HORSESHOER'S Il\IPLEI\IEN'I'.-William 
H. \Voodman, Colnmbia, South Dakota. This is a 
combination implement. including cl inching jaws for 
the nail point held normally open by a bowed spring, 
ni ppers for cutting off the point, and a gouge for form­
ing a depression in the wall of the hoof for receiving 
the cl inched point of the nail, whereby the farrier is 
enabled to expeditIOusly perform his work. 

AIWHITEC'l' AND BUILDERS EDITION of the 
SCIENTIFIC AMERICAN. -The air supply.-The 
Alhambra.-DecoratlOn of entrance hal l ,  iIlus· 
trated.-Questions on construction. -The Henry 
Martin brick lluchine, i l lustrated. - Buckeye 
Portland cement. - A government contract for 
woodworking machinery_�Architects' and car· 
penters' transit, ilIustrated.-Improved d welling 
hOll,es, i llustrated. - Dumb waiter and hand 
power elevat.ors.-Improved double blind wiring 
machine, i1lustrated.-An improved boiler for 
power and hwating. illustrated.�Re8istance to 
fire of wood posts.-An improved door !:5pring, il. 
lustrated.-An Inlproved hot air furnace, i l lU8-
tratcd.-fl'he rl'aylor U old style " roofing tin. 

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, prlicti­
cully, a large and splendid MAGAZINE OF ARCHITEC­

TURE, richly adorned with etegant plates in colors and 
with fine engravings, illustrating the most interesting 
example" of Modern Architectural Construction and 
allied subjects. 

which the vertical wooden strips are l ongitudinally 
grooved on each side and h inged together, the grooves 
of one Bide being opposite ribs on the other sirte, 
while a vertical rectangular bar is hinged to the w indow 
frame stiles and also to the csrrugated strips fiatwise, 
maldng a cheap, convenient. and substantial inside 
blind for a wllldow. NOTE. - Copies of any of  the above patents will be 

furnished by l\lunn & Co., for 25 cents each. Please 
PU:I1P ATTACHMEN T. - Jonathan A • .  send name of the patentee, title of lIlVeution, and date 

tleard. Hildreth "'eh, The pl1ll1p b!lrrri Is prOVIded I of this paper, 

T!i.e Fullness, Richness, Cheapness, and Convenience 
of this work have W'>ll for it t.he LARGEST CIRCULATION 
of any Architectural publication in the world. Sold by 
all n�w.dealers. 

MtTNN "" CO .. PuBLISHBBB, 
(6) Hroadway, New York, 

The chargeJor Insertion under thw head is One Dollar 

a linefor each insertion : alxmt eight words to a line. 
A.dvertisements must be received at 1Jublicalwn office 
as early as 'rhursday morning to appeal' in next issue. 

For Sale-New and second hand iron-working ma­
chinery. Prompt delivery. \V. P. Davis, Rochester, N.Y 

Wanted.-·A company extensively engaged in the 
manufacture of steam boil ers for Jarl;!:e power plants is 
desirous of securing th e services of several experIenced 
sa\esmen" possessi ng a practical knowledge of steam and 
�ood b usiness Q u antlcations. Address, with references 
and fun particulars. Manufacturer, Box 7''j.3. .1'{ew York. 

Acme engine, 1 to 5 H. P. See adv. next i ssue. 

Presses & Dies. Ferracute MaCh. Co , B ridgeton, N. J .  
Flonr emery a specialty. New process. N o  dust. All 

grit. The Tanite Co . •  StroudsbllrR ["a. 

Best Ice and Refrigerating Machines made by David 
Boyle, Chi cago, Il l . 155 machines in satisfactory use. 

The Improved HydrauliC Jacks, Punches, and Tube 
Expanders. R. Dudgeon. 24- Col umbia St . •  New York. 

Power presses and dies. Also contractors for special 
machinery. T. R. & W. J. Baxendal e. Roch ester, N. Y. 

Screw machines, milling m achllles, and drill  presses. 
The Garvin Mach. Co., l .. aight and CanaY"Sts., New York. 

Tight and Slack Barrel Machinery a "pecialty. John 
Greenwood & Co . .  Rochester. N.Y. See iIlus. ad v., p . 3D!. 

Billings' Patent Adjnstable Tap and Reamer Wrench· 
es. Bronze Forgings. Billinus & Spencer Co .. Hartford. 
Conn. 

For Sale -Val uable invention : self-OIling car axle for 
mine cars. Patented April 1. 1800. A good thing for the 
right purty. A ddress R. P. Sholl ,  Bart onvi l le, Ill.  

]<,or Sale-One half interest in a valuable patent for 
Euro;Je a.nd the old world. Address '"' Lewis," care 
Scientific American, ::J"ew York. 

Guild & Garri80n, Brooklyn, N. Y., manufacture 
steam pnmps, vacuum pumps, vacuum appa.ratus. air 
pumps. acid blowers, filter pre'Js pnmps, etc. 

]<,or the original Bogardus Universal Eccentric Mill,  
Ifoot and Power Presses, Drills,  Shears, etc . •  address J. 
8. & G. �'. Simpson . 26 to 36 Rodney St., Brookl yn. N. Y. 

The best book for electricians and beginners in elec­
tricity is ' ·  Experimental Science," by G eo. M. Hopkins. 
By mail . $4 ; :\lunn & Co. , publ i s h ers. 3(j1 Broadway. N. Y. 

Sheet Rubber Packing, 1-16, 3-32, l1l, 3-16, and � i nch 
thick, 7}j! cent� per pound. A l l  k inds of r ubber goods ae:.  
low prices. John W .  B u ckley. 1G6 South St . .  New York. 

Blake's improved belt studs are t.he hest fastening for 
leather and rubber bel ts. i-teJ!ifo,tered trade mark and pic­
ture on every box. None other gennin e. Greene. 'l'weed 
& Co., 8;) Chambers St., N. Y. City. 

Magic Lanterns and Stel'eopt,icons of all prices. 
Views i l lustrating every subj ect for public ex h ibit ion s. 

etc. IrT A prOfitable busLness jor a 'mnn with small capi­
tal. A l so lanterns for hom e  amusement. 20S page cata­
logue jree. McAllister, O ptician; 4il �a�sau St.. N. Y. 

Wanted-A competent foreman for a mach llle shop 
employing about [:to men i the foreman to work u n d er the 
instruction of a general su perintendent ; salary mode­
rate j works located i n  a smal l and pl easant to w n  near 
Clevel and, O. A p pl icant must come well recommen ded 
88 to character, experience, and a b i l i ty. 'l'he works are 

engaged in man utactnri ng heavy machi nery. A per­

man ent and desirable opening for a good maD. Address 
Foreman , care Scientific American, New York. stating 
age and givi ng references. 

�Send tor new and compl ete catalogue of Scientific 
and other Books for sale by Munn & Co . . 3fil Broadway, 

New York. }I-ree on ap pl icati on . 

HINTS TO CORRESPONDENTS. 
NaIDe8 a n d  A d d res. must accompany an letters, 

or no attenti on will be paid thereto. This is for our 
informat!OIl, and not for publication. 

R e rerelu' e tl  to former articles or answers should 
�ive date of paper and page or number of question. 

I n q u l rt e M  not answered in reasonable timt! shonld 
be repeated ; correspondents will bear in mind that 
some answers require not a l i ttle research, and, 
though we endeavor to reply to all. either by letter 
or in this department, each must. take his turn. 

S \. eclal ''' r l t t e n  I lI forlDat i o ll on matters ot 
personal rat.her than general interest cannot be 
expected withont rernunerat.ion. 

Scle n t i l l c  A rn e r l (' a n  S U I ' p l em e n h  referred 
to may be l lad at the otlice. Price 10 cent. each. 

R o o k  .. referred to promptly supplied on receipt of 
price. 

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

(2595) Amateur  Photographer asks : 1 . 
Please give me a good toning formula and how many 
4 X 5 pnnts will a gIven amoun t  of the solution tone, 
and how long will it tuke ? A. See page 225, April 13, 

1890. SCIENTIFIC A MERICAN 1 !!rain of gold w i l l  tone 
1 sheet lSX2'2 inches. Usual l y  takes ten llllllutes. 2. 

Will the common ammonia such as all druggists sell do 
to fmne sensitized albumen paper ? A. Yes. Get the 
strongest you can. 3. Please give formula for a:si1ver sen· 
sitizing bath. How much wil1 be required to sensitize 
1 dozen 4X5 sheets of paper at a time ? How long mnst 
the paper remain in the bath ? A. See April .l3. 1889, 

SCIE""IFIC AMERICAN ; also August 2, 1884, in Photo. 
Notes. You buy albumenized paper in sheets 18 X 2'� 
and sensitize it all at once, then cut up to 4X 5 size. 
The paper i8 floated fOI" 3 minutes, on the silver bath. 
The bat.h will keep, if bottle is corked. Clear t.he bath 
by pntting it in sunlight. 4. Give receipt for m.king a 
mounting 801ntion or paste for photographs. oue that 
will hold tight and not curl up and leave the card 
around the edge. A. I\[ost photographers use ordinary 
freshly made starch paste. The following is  also reo 
commended : 

Nelson's No. 1 photographiC gelatine . . . . . 1 gr. 
Water . . . . . . . . .  . . . . . . .  . . . . . . . .  . . . . . .  . . . 16 oz. 
Glycerine. . . . . . . . . . . . . . . . . . . . . . . . .  . .  . . . .  1 " 
Methylated alcohol . . . . . . . . . . . . . . . . . . . . . . . . 5 " 

Dissolve the gelatine in warm water, then add the gly_ 
cerine, and finally the 8pirit. 5. How can I treat un� 
mOllnt.ee! albumell prints so tlley will remllip tlllt !lpd 

© 1890 SCIENTIFIC AMERICAN, INC.



not curl up ? A. Imnlersc the finishpn printR in follow­
ing �olutlon fOt a few minutetoi : 

Water . .  . . . . . . . . . 

Alcohol . . . 
G l ycerine 

1 part. 
. . . .  � " 

. .  3 . ,  

(2596) R. T. C .  as ks  for the cause of ex­
plosiOlI In keroiOl.ene lamps.and if the cause is attributa­
ble to the generation of u combu stible g!]"s, whut gas is I t ?  
A. It is due  to  the  generatIOn of a gas which accumulates 
in the lamp above the oil, and which when mixed with 
the right proportIOIl of a Ir  18 the cause of an explosion 
when IIIflamed by the flamc. It i" probably an olefine 
or paraffine. Trne explosions arc comparatively rare. 
Lamps upsetting or cracking from overheating', etc . .  are 
the basis of many so-called exploslOn�. 

(2597) Java asks : a. How i s  a very soft.­
toned portrait to be made with the alkalIne (pyro and 
ammonia)  developer ? .My portraits are wanting i n  soft­
ness. I tried to omit bromide entirely, and made my 
best plate tl<lat way. 8til1 as treatises never mention thi!:5 
way of doing, wbich at tbe best can only be done "ith 
exactly exposed plates, I suppose there must be an­
other and be tter one. A. The pyro and carbonate of 
I:mda developer will give softness. Dissolve in-

Water . . . .  . . . . . . . . . . . . . . . .  . .  . . . . . . . .  6 oz. 
Sodium sul pbite . . . . . . . . . . . . . . . . . . . . . . . . 2 drs. 
Sodium carbonate . . . . . . . . . . . . . . . . . . . . . . . 2 . �  

and j ust before using add 
Dry pyrogai l ic  acid . . . . . . . . . . . . . . . . . . . . . . 3 grs . 

Should the denSity be too weak, put  in twice the quan. 
tity of pyro. The softness is regulated by the quan­
tity of pyro. No bromide is necest'ary. 'fhc e ikono­
gen developer also gives soft negativeti<. �Itx the elko_ 
gen as follows : 

No. 1. 
30dium sulphite c. p . . . . . . . . . . . . . . . . . . . . . 2 oz. 

.Eikonogen. • . • • • • • . • • . . •  • • • • . . . . . . . . . . 1 " 
'�l'ater . • . • . • . . . . • . . .  , . . • • . . . . . . • • . . . • • .  40 ,. 

No. 2. 
Sodium carbonate . . . . . . . . . ' "  . . • • . . . . . . . .  1 oz. 
"'Tater . . . . • . • . . . . . • • . • • • . . . • . . • . . • . . . • .  10 . �  

'1'0 de velop, take 2 ounces of No. 1 add 1 ounce of 
water and half an onnce of No. 2, or If necessary to 
brmg out the picture quickly, add instead 1 ounce of 
No. 2. If the negative IS too hard, use 1 ounce of No. 1, 
dilute it with 2 onnces of water and add half an ounce 
of No. 2. 

b. My prin ts have a knack of getting yellow stained 
in the whites by the rol l ing process especially if  monnted 
on black cards. What may be the reason of this ? I use 
the best mounting pastes in the market. A. Perhaps 
the bypo bath was old, or the washing water may be 
impure. Yellowness is sometImes caused by leaving 
the prints in the hypo too long, or by impurities in  the 
mounts. Try l ight.colored mounts. Add a little bicar­
bonate of soda or a drop or two of ammonialto the fixing 
bath. 

c. Before rolling I rub my prints with soap. Is there 
not a better medium for getting a fine, glossy print ? 
Would you give me the recipe ? A. The following 
lubricator is recommended by John R. Clemons, III 
Wilson's H Photographics �"  

A. 
Paraffine . . 8 drs. 
Beuzine. . . . . . . . . .  . . . .  . . . .  . .  . . . . . . . . . . .  10 oz. 

B. 
Gnm ammoniacnm . . . . . . . . . . . . . . . . . . . . . .  30 grs. 

Alcohol quantity sufficient to prevent the gum from 
sticking to the pestle while grinding the gnm in a mor­
tar. Add A aud B together, and shake well and apply 
with a flannel or rag. The . above gives a fine polish. 
d. Please to tell me how to make a good paint for back­
grounds. that will not crack ? A. Mix common oil paint 
with a strong, hot solntion of soap. Wben applied to 
the background as ordinary paint, it dries with a dnll 
surface and is  said not to crack. 

(2598) H. W. asks : 1. In the l iquefica­
tion of gases, or the reliquefication of a liquid tbat 
has been vaporized,is it the cold or the preElsure that ex­
erts the most influence in  the liqueficatior.? A. For each 
gas there is  a critical temperature above which no pres­
sure will l I q uefy it, and a critical pressnre below which 
no reduction of tern perature will l iqnefy it. 2. In answer' 
Ing question 4 of )i'o. 169-1, of December 28, 1889, you 
say the S l ight dynamo increased to twice the size would 
develop about 5 norse power used as a motor. Would 
that power be sufficient to vapOrIze and reliquefy suffi­
cient ammonia (anhydrous) to freeze 5 tons of ice in 
twenty four hours ? A. For Information on art ificial 
ice making we refer you to our SUPPLE3IEXT, NoEl.. 215, 
254, 288, 335. 358, 550, 531, 578, 603, 722. 726. 749, 757. 3. 
Please gl've different mixtures of chemicals for produc­
tion of low temperatures. Please give proportions and 
lowest degree of temperatnre obtained. 
A. Sul phate of soda . . . . . . . . . . . . . . . . . .  8 parts. 

Hydrochloric acid . . . . . . . . . . . . . . . . . . . . . 5 .. 
Cools from 50° Fail. to 0° Fah. 

Sulphate of soda . . . . . . . . . . . . . . . . . . . . . . 6 parts. 
Nitrate of  ammonia . . . . . . • . . . . . . . . . . . . •  5 H 
Dilute nitric acid . . . . . . . . . . . . . . . . . . . . . . 4 H 

Cools from 50° Fall . to -140 Fah. 
If acids are objectionable. nitrate of ammonia 1 part, 

water 2 parts may be used. 
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work it  off again. 2. ""'ould l ike to know in what �v
a
�t�:�

I
R� l.�}I I�

n
O�e��.r.���� .t.��. �:�.

r
.a

t
���. ��� 441,001 

countries spiders may be fOllnd the b i te of which is 
For whIch Letter. Patent 01 til e ��;;�;:ti��' Je�i��

I
�(;r ' 8hoiv:wi�(jow�: · etc.:E: 

i:i: 44U,9 12 

dangerous to l ife. A. Such are to be looked for in the Blake . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  440,991 
tropics especially. 8. 'Vhy do('s a banjo make a bd- United StatelJ 'Were Granted �;r��6���: J��,!\r�g��e�xt'r'act(;r': " " " " " "  . . . . . .  440.9�1 

ter impr(;!ssioll upon a phonograph Than a guitar, al- FabrIC. See ElastIC or corded fabric. E lastic 
though pia) cd no lander ? A, It is uonl)tful if It does. November 18, 1890, woven lab.ie. 
Possibly i t  has fewer overtones . ���� ��fie�'a�(l��rrt�lguskei: 'cO;;;bi�';d: \:V: 'iit;t: 440.78;) 

(2603) O. W. H. writes : I am a ,;hoe fin- A. N D  EACH BEARING THAT DATE. Fee';i
nk��t��·i · and" cOj.n · ·h;;8ke·r,"c;;';;bi�ed: · ·X: 440.826 

ltosenthal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 440.R 1 8  isher by trade, and we have to keep n p  with timeH. 
Have you any book:5. receIpts, or formulas treating on 
the subject of making stains for fini8hlng the bottom 
of shoes ? A. The following purports to be a receipt 
for finIshing hemlock sole to resemble oak : 'rake one 
ounce each of borax and oxalIc aCId and dissolve them 
in one quart of water. Be l5ure not to get more of the 
acid than the borax, lise sooner a little less. After 
sandpapering rhe bottom. damp down or wet the gram 
with this solution, and when nearly dry apply wblte 
bottom balls in  the u sual way. French chal k or plpe­
clay may he used i nstead. 'I'his process brings out a 
fine white bottom, though it is slightly tinged with 
pink. If a yellowish shade is  reqUIred illstead of  tbe 
" pinky " color, a smal l quantity of chromic yel· 
low should be added to the borax and acid. It has tbis 
disadvantage. and aU " finishes � �  have the sam�, viz., 
if the bottom hangs in  the damp wben III stock, the 
red color works through. We cannot recommend YOIl 
any practical book on the subject you mention. 

LSee note at end of list about copies of these patents.l Fence, C. R. Price . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . .  441 .072 
Fence. B. F. & S. C. Wolfe . . . . . . . . . . . . . . . . . . . . . . . . . . 4-10,tiB l 

Advertising sign. E. & F. Smith . . . . . . . . . . . . . • . . . .  440.779 ��g�:'P���e.Sg.ifi.GG;::g : : : :  . : . : . : : : : . .  : : : :  : : :iii;603, �1\:g6� 
Air accumu l ator, W. IP. Merryman . . . . . . . . . . . . . . . . . .  441.U9 }fencJ n g- stand .  \V. E. lIathaway et al .  . . . . . . . . . . . 440.fi .2 A i r  brake releaSIng attachment. G. B.W il liams (r) 11 , 124 }1�ifth wheel ,  B. P. Gaines. . . .  . . . . .  . . . . . . . . . . . .  440.8U4 
AlumInum plates. mauutacture of componnd. C. FIle and bmdmg case. combined letter. W. L 

11. I�and . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 440,9.12 Ohlner.  . .  . . .  . . . . . . .  . . . . . . .  . .  . . .  . . . . .  440.tj�6 
Amalgamator, .T. B. Brewster . . . . . . . . . . . . . . . . . . . . . . . 441.0h(j FIle. b I l l .  '1'. B. & C. D. Smith . . . . . . . . . . . . . . . . . . . . . .  440.904 
A nv i l  mouln.  'r. W. \Tare . . . , . . . .  . . . . . .  . . . . . . . . . . .  441 ,0')0 Flre esca pe t ower. F.  J. A. Hottman . . . . . .  , . . . .  440.827 
A u to matIc g-ate. A. Kdwards . . . . . . . . . . . . . . . . . . . . . . .  440,9!tO (i'ire extmgu istler. J. A. GUHJn  . . . . . . . .  . . . . . . . . . •  440 thO 
AWIlln.lds l J delor runner, H. C. Rector . . . . . . . . . . . . . . . . 44I ,0 .. !! FI re extlllgUlsh �r. automatIc, ,I . R. Freeman . . . . .  440.704 
Axle lubncator and wrench,  C. Sm Ith . . . . . . . . . . . . . .  44 l .1I74 If ire place. C. M. \ l c).1ahen (I') . . . . . . . . . . . . . . . . . . . . . ll,I2;{ A xle. rai l way car. J .  A. Mahood . . . . . . . . . . . . . . . . . . .  44 1 ,014 Ifu .. h trap. C. E. Ketcham . . . . . . . . . . . . . . . . . . . . . . . . .  441 .070 A xle skem s . maklll!!. J. Herby . . . . . . . . . . . . . . . . . . . . . .  441.0HS Inshing hook. B. A. Provoost . . . . . . . . . . . . . . . . .  440,721 Bag. See Feed bag. :Mall bag. Street cleamng FIShing rod hoh1er, C. A. S lJ eafe . . . . . .  . . . . . . . . . . . .  440.727 

bag. 11'lashing fi laments, apparatus for, I I .  Lemp . . . . . . 440.759 
Bal l ing cotton , II . Hembert . . . . . . . . . . . . . . . . . . . . . . . . .  441.0'22 F lour. m a n u fact U rIng. H. Tnnte . . . . . . . .  . . . . .  , 440.975 Bai l ing press, P. K. Uedenck  . . . . . . . . . . . . . . .  . 440,7HO. 440.7(U Flues . mach ine  for cutting. expand Ing. c-tud bead. Hand cutter and feeder, G. H .  Lasar . . . . . . . . . . . . . . . .  44.0.SIl5 inl! boiler. A. Val l . . . .  . . . . . .  . . . . . .  440.7g1 Bar. See Case hardened bar. Fl u i d meterEl, reglEltel' caSIng for. C. K. Dutt'Jn . . . 441 ,OH5 Basket, covered, W. HalL . . . . . . . . . . . . . . . . . . . . . . . . . .  441.006 �i' l us h ing tank  for water c losets , A. l1aarJander • . .  441.091 Bearmg. anti-irictlon,  L. K .  ,Jewett . . . . . . . . . . . • . . . .  ·140.71 1  Foretop holder. W . . J H a l l . .  . . .  . .  . .  . . . . . . . . . .  440,894 
Bed bottom s nring. G. \V .. Fh�hering . . . . . . . . . . . . . . . .  440.6'2R 1forgmlls. apparatus for an d method of mak Ing Bed. spring. W. A . '  Yates . . . . . . . . . . . . . . . . . . . . . . . . . . 440.�1 ru l led. O. F. SUllond:-l . . . . . . . . . . . . . . . . . . . . . . . . . .  440,763 
Bedstead brace or stay, N. II. Slaughter . . . . . . . . . . . . 441 ,0';7 Fork. �ee Crm;hmg fork. 
Belts upon pul leys,  apparatus for replaCing. P . •  J. �"'rUlt brubh ing mactnne, W I l l iams & \Yarner . . . . . .  440,667 

H olloway . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  440,862 Furnace door, .J . W aters . . . .  . . . . . . . . . . . . . . . . . . 441 .L83 
Bench. �ee \Yash bench. Furnace grate, M .  H .  M oskovlts (r) . . . . . . . .  . . . . . . . .  1 1 .126 
BerthFi. curtalll rod for car. H. H. Sest'ions . . . . . . . .  440.657 �'urnace grate, T. '1\ Rockett . . . . . . . . . . . . . . . . . . . . . . . . 441 ,023 
BICycle. H. (-I,. Da n zen baker . .  . . . . . . . .  . . . . . . . . . .  440,HH G auge, P. Curran . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . • . . . 440,021 

(2604.) H. I. asks : 1. What kind of bat- R;;I���ggC���\�I��e,b�J��?J��;. te'i�·h���n�l��:::::: : :  £:�:bg g:��·;pr��r�fu8�c�g�. 'HOyt .. .. .

.
.. .. .. .

.
. . :::: . .. .. . ..... .. : : . :  ffi:6t� 

tery is best �uited for electric l ighting ? A. Probably �����'. ��� �;��rr�g'b����d. Cross cover block. g:�:d���:.r���4.�il!�P�:�r : : : · · · · · : :  : : : :  . . .  : : : : :  !!�:�� nothim! is better than the Bunsen. 2. The number of Boards. machine  for splitt ing. surfacing. and Gas manufactnrinl{ apparatus, h eating or fuel . A. 
matchmg. E. �'. Autenreith . . . . . . . . . . . . . . . . . .  440,802 K lt80n . . . . . .  . . . . .  . . . .  . . . .  . . . . . . . . . . . . .  4.tO.ti50 cells per 16 candle power lamp ? A. You wili reqUIre 

enough cel l s  in series to secure the reqnired E. �:L F., 
and enough in parallel to produce the necessary cur­
rent. The number of cells Will be determilled by the 
resistance of your lamp. See SCJE:STIFIC A}lERICAN, 
March 22, 1890, page 179, alld March 29, 1890, page 
195. 3. The cost of rnnnmg it� per lamp. for 5 hours ? 
A. The cost would vary under d ifferent condit.lOlls, 
but in any case it would be more than that of gas. 4. 
And, also, a good book on the subject. A. " Experi· 
mental Science," price $4, would probably meet your 
wants. 

Boil er. See Tubular boiler. Wash boiler. G as, manufacturi.ng i l lumi nating . E. De Beauhar-Hook, blank. F. R. Wel l s . . . . . . . . . .  . . . . . . . . . . . . . . . . .  440.783 naIs . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . .  . . .  440.754 Book cover, M . II. Spear . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  44 1 .114 Gate. See Automat i c gate. Rai l way gate. �WlDg-
Book holder. L. \Y. Noves . . . . . . . . . . . . . . . . . . . . . . . . . . . .  440,816 ing' gate. Wagon gate. 
Books, dev ice for securing extra leaves in, J. T. Gate. W .  & '1'. I1J. Britton . . . . . . . . . . . . . • . . . . . . . . . . .  440.n92 

M c K ean . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 440.8 -l1 ('ate. '1\ K Coffin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 410,620 
Boot or shoe tree, Stone & Wel lman . . . . . . . . . . . . . .  441,115 (';enerator. See Current generator. 
Boot tree. J. H .  Burbau k . . . . . . . . . . . . . . . . . . . . . . .  440,iMH Gold wire. seamless compound.  h L. Burdon . . . . . .  440,6:13 
Boot,tree, A .  It. Wellman . . . . . . . . . . . . . . . . . . . . 441.1Hi. 441 . 1 1 7  Governor. llaR engme. \V. S. �harpneck . . . . . . . . . .  441.0'.!5 Bottle fi l l i  Il machlll e, W. R. DaunaIs . . . . . . . . . . . . . 440.\116 Grater, 11' .  A.  �cha�tzke . . . . . . . . . . . . . . . . . . . . . . . . . . 4�0.�.J()1 Bottle stopper. \V. H. Page . . . . . . . . . . . . . . . . . . . . . . . . . .  44(1.64il Gravity scaloer, 1" .  Nob l e . . . . . . . . . . . . . . . . . . . . . . . . .  440.8h3 
Box. See J o urnal box. Letter box. Paper box. (-i rindstone8. c leaning the faces of, "J1J. J .  Bonett . .  440,616  Box maktng mach ine. J. M ohs . . . . . . . . . . . . . . . . . • . . . 441.104 (.j mtar. it. Lorang e t  a l  . . . . . . . • • . . . . . . . . . . . .  . .. . . . . 44!l,:-l82 
Box l'ltapling machine. C. Beck . . . . . . . . . . . . . . . . . . . . . .  441.051 C-; U Il  l ock . K D. Decker . . . . . . . . . . . . . . . . . . . . . . . . . . . 4�0.!!;)9 Box tnmmmg mach ine. B�. D ietz . . . . . . . . . . . . . . . . . . . .  440,697 Gun .  sprlllg mr. A. B. Kleaber . . . . . . . . . . . . . . . . . . . . . 440.638 Boxes. machine for and proces!! of m aking, J .  Gun � . slllal1 lock for bo lb of bl'eech-Ioadwg. P .  Mohs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  441,105 ;\lauser . . .  . .  . . . . . . . . . . . . .  . . .  . .  . . . . . . . . .  440.9:J5 
Brace. See Bedstead brare. Ham mer and box opener combined.  fold l lll!. H. 

(2605) A. H. L. asks for a preparation 3��6k
n
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�: �': red�����: ::: : � : : : :  !!8:��� HaI���I�t����asi:�nin(; �h��'I�'e 'fo;� (;: i\t"ai·se1 : . : :  � : : :  :j8;�?g 

Brake. See Car brake. \Vagon brake. Handle.  See TOll1 handle. or paint to apply to shingles of a roof, to preserve the 
shingles, and a guard againt tire. In other words, I am 
about to build me It home, and w ish to dip or paint the 
sbingles with 80me kind of paint that will both pre· 
serve them and be proof agamst catching fire from 
sparks. A. Dissolve in a barrel of hot water : 

Sul phate of zinc . . . . . . . . . . . . . . . . . . . . . . . . 20 Ibs. 
Alum . • . • . . . . . • • . . . . . . . • . . . . • . . • . . • . . . .  20 H 

Caustic pota8h . . . . . .  . . . . . . . . . . . . . . . . . . . .  8 . .  
Manganic oxide . . . .  . . . . . . .  . . . . . . . . . . . . .  8 �. 

and add 
Sulphuric acid . . . . . . . . . . . . . . . . . . . . . . . 8 .,  

Pack the shingles loosely in  another barrel and fill 
with;the Iiqnid, holding the shingles under the mixture. 
Fill up the first barrel also with Shingles, soak for 3 
hours and pile to dry, and repeat until al l tbe shingles 
are fireproofed. After the house is  shingled paint with 
oxide of iron paint, tempered with other mineraI color 
in boiled linseed 011, and mixed to snit yonr taste as to 
shade of color. 

Brake beam, H. B. Robischung . . . . . . . . . . . . . . . . . . . . .  440.761 H arrow, E.  J. 'I.'nLVls . .  . . . . . . . . . . .. . . . .  440.8;)4 
Brush.  b lacking, B. S. Peck . . . . . . . . . . . . . . . . . . . . . . . . . .  440.8:14 Harrow, d Isk .  JiJ. C. Boyer . . . . . . . . . . . . . . . . . . . . . . .  44 1 .0')4 
Buckle ,  S. Sawyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  440,655 l l a rrow , revolVing. G. C. BI l lups . . . . . . . . . . . . . . . . .  4 HUHfi 
BUl ldmg'�, system tor the isolation of. G. C. HarveRter. A. O. S l entz . . . . . . . . . . . . . . . . . . . . . . . . . . . .  441 .0.�h 

A nthom . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  440.918 H a rvester. gram b in<1mg. A. O. � l en tz . . . . . . . . . . . . .  44 1 ,OBI� Bund le  carrier. W. R. Baker . . . . . . . . . . . . . . . . . . . . . . . . 440.U87 Ha l·veRter. self-bmdinl!. C.  1I  Sa lzman . . . . . . . . . . .  44 l . 1 1 0  
B u n g'  ex tractor, J. B. Sostman n . . . . . . . . . . . . . . . . . . . .  441,113 H atchet for  shingl ing.  B.  r. Pet t mge i l . . . . . . . . . . . .  4�O,! 62 BUrner. See Hydrocarbon burner. Hydrocarbon Hinge tor tla�ks. etc . •  A.  �('hiefer . .  . . . . . . . . . . .  440,724 

01 1  burner. I l l tchmg strap for doub le  tearus .  Budd  & Sands . . . 440.�1O 
Burr remover, W. M .  Wood . . . . . . . . . . . . . . . . . . . . . . . . 440,682 Hogsh ead making mach l ll e, It. I':. KID/,! . .  . .  441 ,01 1 
Button settmg' machine, G. :\1. Griswold . . . . . . . . . .  440.89;� Holder. See Hook ho lder. ('npy  ho lder. F isll-
Calen dar. D. M. H enderson . . . . . . . . . . . . . . . . . . . . . . . . . .  441,01;7 mg r� ,d  hO lder. Foretop h o l(ter . .:\Ipp1e hold-
Camera. 11\ Nowlan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  441,018 er. Paper hol der. rrhread holder 
Car brake.  autom a tic. J. D. M ets . . . . . . . . . . . . . . . . . . . .  441,01;) Hoole See Fishing hook.  
Car cou p l ing, A .  EpperFlon . . . . . .  . . . . . . . .  . .  . . . . . . . . .  440,ItW Hoop for cooperR' W<lre. L. L. Frost . . . . . . . . . . . . . . . . 440.mm Car cou pli ng. O. L. G ilbert . . . . . . . . . . . . . . . . . . . . . . . . .  440.770 Horse s h i e , d ,  N .  E. Sprmgsteen. . . . . .  . . . . .  . . . . .  440,887 
Car con piing, D. D. G reen . . . . . . . . . . . . . . . . . . . . . . .. . . 440,825 Hose, apparatus for mak lllg seamless rubber 
Car coup l i ng. A .  A .  M oss . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 440.U56 h ned . H:. � lfoote . . . . . . . . . . . . . . . . . . . . . . . . .  4.tO.70:{ 
Car cou pl mg. G. B. PaI nter . . . . . . . . . . . . . . . . . . . . . . . . .  440.740 Hose connectIOn • •  1 .  G. Hal las . . . . . . . . . . . . . . . . . .  440J;44 Car coupling', J. S. Heamer . ,  . . . . . . . . . . . . . . . . . . . . . . .  440,6.52 l I ose reel .  H .  S. Chapman . . . . . . . . . . . . . . . . . . . . . . . . . . 4!0,838 
Car coupl ing. W. W .  Se ley . . . . . . . . . . . . . . . . . . . . . . . . . .  4�0.72h Hydrocarbon bnrner.  C. :\1 . Gear ing . . . . . . . . . . . . . .  44 1 .Oti2 Car. electric rai l way, W. S. Beldtng . . . . . . . . . . . . . . . .  440.6S9 Hydrocarbon 011  burner. C. E. Burb::tuk . . . . . . . . . . . 440,g42 Car, freight. M. & L. \Vetz ler . . . . . . . . . . . . . . . . . . . . . . .  440.H07 Hydrogen pero x i d e .  Ill aking.  \V .  Erwin . . . . . . . 4!0,j£l2 Car heatl Dg a p paratus. F. P. ��o ley . . . . . . . . . . . . . . . . .  44(J.Sm Ind u'atIDg- mechamsm, com-operated. 'V. R. 
( 'ar motor. electric raI lway, I .  If. Baker . . . . . . . . . . .  440,HS{) SmIth . . . . .  . . . . . .  . . . .  . . . . . . .  . . . . . .  . . . .  440,728 
Car pr() pU I�lOn , pneumatic street. M. Tuu lmin . .  440,ii66 Indicator. See Mai l  indicator. 
Car. rail way. \-Y. S. Bates . . . . . . . . . . . . . . . . . . . . . . . . . . . 440 015 Inhaler. K rohne & �e�emann . . . . . . . . . . . . . . . . . . . .  440 71:� 
Car, rai lway.  K Upton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 440.729 lnjl:'ctor. A. S. Ii�berman . . . . . . . . . . . . . . . . . . . . . . . .  440.h24 
Car seal. {-;�. n. \Val ker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  440.782 Inkmg aopi Iance, W. (; . FIl Prth . . . . . . . . . . . . . . . . . ·140,824 
Car table. rai l w a y .  N .  K Sm ith . . . . . . . . . . . . . . . . . . .  440,9tN Iron ores. reducing. Lash & J ohnRon . . . . . . . . . . . . .  441 .102 
Cars. curtain rod for sleepi ng. H. H. Sessions . . . . .  440,658 Irlming board . � . . 1 .  '1la1bot . . . . . . . . . . . . . . . . . . . . . . . . .  440,972 

(2606) L X. L. writes : I am under 25 Cars , safeguard for cable and hOf8e, G. IUschmul- J ack. Ree lVallon jack. 
Jer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  440.74!1 J OUlt. See Rall jowt. Steam joint. years, having common school education, and some 

experience in  telephone business. I wish to get an elec­
trical education, and cannot attend school, but must be 
self· taught. 1. What studies, III their proper order. are 
be.t for me to pursue ? A. Stndy physics,mathematics. 
and mechanical engineering. You will have to com­
pete With college students. 2. What department is best 
for me to make a specialty ? A. Make no department a 
specialty except after you are established in the pro· 
fession. You mnst take any opening, however low, and 
trust to work up. 3. What department, or departments, 
in the near future will demand best pay ? A. This ad· 
mits of no answer. Pay will depend more on the man 
than on the department. The road to good remunera­
tion is an nphill one. If ill any kind of electrical posi­
tion, sti ck to it and stndy in yonr evenings. 

CarbOnlzing apparatus. Si lverberg & Detering . . . . .  440.968 Journa l box, an t i- frict ion , W. 8. S tJ arpn eck . . . . . • •  44.1,027 Carrier. Sep Bund le  carrier. Uhain carrier. K nI te. �ee Paper tr immlDJ! kn ife. 
Carving machme. C. 1�'. Hotchklt'8 . . . . . . . . . . . . . . . . . .  341,OSi K nife clean ing and polis tJing machine, rr. A. Case. See Portable case. Evans . . . . . . . . . . . . . . . .  . . .  . . . . . . . . . . . . . .  440.948 Case hardened bar or plate, J. H. Van Dorn • . . . . .  440.mS Kmttmg macitme. cHcular. F. A .  Nye . . . . .  440,869 
Cash recqrder. A. W e b ster . . . . . . . . . . . . . . . . . . . . . . . .  440.f;IO K mt t i n g  mach ine. stratght fash ionin g. S leeper & 
Cast er. A. B. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  440.875 �1il ler . . . . . .  . . . .  . . . . . . . . . . . . . . . . . . . . . .  . . . .  (40.00:1 Castmg' mould.  \V. A dams . . . . . . . . . . . . . . . . . . . . . . . . .  440,SOl Lamp, electrIC are, Thomson & I:tice . . . . . . UtI.fiG.!, 4�O.Htj;{ Cattle.  device for pr i tch in g  uP. F. 'V. Wilder . . . . . . 440.67(j Lam p extingui�her. }i'. Rh ind . . . . . . . . .  ' . . . . . . . . . . . 4m.748 Ceiling b lnek, D. A. Tom pkIns . . . . . . . . . . . . . . . . . . . . . .  4-l0,H3t Lam p , 011. Berry & Fel l . . . . . . . . .  . . . . .  . .  . . . . .  441 .0,')2 Cereals. preparatlOn of. L�'. Lauhotf . . . . . . . . . . . . . . . . .  440.86fi Lamp socket. tncandescent e l ectric • .  J. W. Col l i er. 441,059 
Chai n  carner, endletols. M. SweD!-<on . . . . . . . . . . . . . . . . . 440.931 Lamps and lanterns, burner fastening tor t l1 b u-Chair. See Convertib le  chair. Rallway chair. Jar. C. La.p l erre . . . . . . . . . . . . . . . . .  . . . . . . . . . .  440,896 
CheCk marker. C. H. Coggeshal l . . . . . . . . . . . . . . . . . . . . .  441,0.17 Lam ps. WIck raisIng mecha.nism for, G. 'V. 'Vood-
Cheese cutter. S. L. Bl igh . . . . . . . . . . . . . . . . . . . . . . . . . .  441 .05;{ ward . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  440.fiR3 
Chimney cap and  ventI lator. \V. J. Kayser . . . . . . . .  4 � 1 .10l Latch. gate. A .  C. Hendricks . . . . . . . . . . . . . . . . . . . . . . . .  440.91!l ChImney cleaner. J. M. Herw ig . . . . . . . . . . . . . . . . . . . . .  440.940 Leather dres8lDg • .  J . :\1. .JoUy . . . . . . . . . . . . . . . . . . . . . . . . 44 1 .010 
Chopper. See Stalk chopper. Letter box, \V . L. Godfrey . . . . . . . . . . . . . . . . . . . . . . . . .  441.063 
Chuck, A. MUIr . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , 441 .071 Lever for movIng l ocomotives or cars. \V. H.  G ar-
Chuck, rock drill .  W. S. S h arpneck . . . . . . . . . . . . . . . . . .  441,026 lock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 141.06t Cigar tip cutter an d  match sa fe, combined. W. J.. Life-saving  apparatus. stat ionary. M. 'Valdner . . . .  4H.Ot!2 

B riggs . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  440,874 Lig-htmng arrester. E. \Y. RIce. Jr . . . . . . . . . . . . . . . . . 440.6.14 
Cleaner. See Chimney cleaner. Line che('k. '1\ H. rrrice. . . . . . . . . . . . .  . . . .  . . . .  . . . . . 440.t367 
Clevlt,",  plow • .  1 .  �\ Packer . . . . . . . . . . . . . . . . . . . . . . . . .  440,648 Lock. See Gun lock. Nut lock. V elocipede 
Ch ppmg machIne. wool or hair. W. Si lver . . . . . . . . . .  440,W2 lock.  (2607) J. B. asks : 1 . Having trouble S:g���s l�;;:, ���I����'l,l: C:n�

t
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los
�
t
: . . . . . . . . . . . . .  440.91,) r;�����I(�tl�e ��?,��:�o� froni·pi;;te: w: R: Stjr'I;;;g t18:�� with moths eating plush silk furniture, can you furnish Cluh, pol tceruan 's. U n d erwood & �'rese . . . . . . . . . . . .  441,042 L( )�giTl/! skid.  'Y" . •  1 .  A ckerman . . . . . . . . . . . . . . . . . . . . . .  441 .O-t7 

me a preventive ?  Ah;o what wil l  I procure to destroy b�':tt{t�·r�tr�\�lIti�
h
�: A: i:: ·Mu�son : : . : : :  : : : : : . : : : : . : : :  �g:[1g {���:��·f�}��::v·�l�(��l\�ets. ·etc., }i-'. iY: Wilke : : : : : :  �1?·gti the present annoyance? A. Thorou�h cleaning. beating, Coffee. a pparatus for preparmg extract for. H. Loom. lappet • .  J. \Y . Cheney . . . . . . . . . . . . . . . . . . . 440.94.� 

llnd brushing i s the best cure. Treatment by a natJhtha Con�ci���tr� ur;de�grou·�d·.· E: ·Versira�t·e : :. : : : : ·: : : : !t�:�� l..Ubc����;�r. See Axle l ubricator. Engine lubri-
laundry is efficacious. 2. What do paper haRgers make b�g���hbl:���!fr,\�r·a:�·I�r:�erou·nge, . .  F: · A:: Tho� 440,822 ��n P�tgi'c�to�' i;�r�·dve�tis·ing· board: T: B: ·pe·a_ 440.g32 

paste of that has snch a consistent body and adhesive maR .  . . . . . . .  . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  440.974 coCk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 440,9nl 
quahties ? A. Use rye flour paste. Mix the flour with Copy hold er, G. n . Seymour . . . . . . . . . . . . . . . . . . . . . . . .  440.9r)';' :\trait turmng apparatus • .  1.  A.  Saladin . . . . . . . . . . . . . .  440.850 

a httle water to a pl�rfrctly smooth mess, then add more gg�:ef,
r
��

s
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water and cook. The paste may be passed tllrough a Cot. foldwl!. C. :\1. \Vagner . . . . . . . . . .  440.7.30, 440,732, 440.7.);; .L\J atch boxes W ith matches, apparatu� for fll l mg". Cou pl ing.  See Car c m pl ing. Pipe cou pl ing. N. M. Strom . . .  . . . . . . . . . . . . . . . . . . • . . . . .  440.930 fine screen If uesired. If properly manipnlated, this WIll Crib, fo lding. C M . Wal!ner . . . . . . . . . . . . . . . . . . .  , . . . .  440,731 MatrIX makIng machme. C. I.J. Redfield . . . . . . . . . . . .  44 1 . 1 1 8  
Cross-over block, �'. Bathurst . . . . . . . . . . .  , . . . . . . . .. . .  440.7,)'{ M!tLt l llC  maclune. A .  '11. Brown . . . . . . . . . . . . . . . . . . . . .  440,90�} 
Cru p per former. S .  H. Randall  . . . . . . . . . . . . . . . . . . . . 440 722 Meat tenderer. �. C. Huntpr . . . . . . . . . . . . . . . . . . . . . . 440.1(1(1 not be necessary ; some glue may also be added. 

(2608) M. D. asks :  Wh at is the effect 2�tYu��M()s�B�;)��
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:
. t:fi:M§ Cultivator H n d  pu lverizer, surface, C. C. Crumb • . •  440.!)�M �leta l lic plate work. r ll un ngIand form Ing machine on torsional strength of boring ont a steel or iron shaft, 

i .  e, will a shaft of given diameter bear greater tor­
sional strain after being bored out ? A. It will not. 
The Idea is derived from the general statement in tech· 
nical works that tubnlar shafts are stror:ger than solId 
shafts for equal weight. 

(2609) J. T. wri tes : Working with a 80· 

Cup. See OI l  cup. for. R. B .  SWain . . . .  . . . . . . . . . . . . . . . . . . . . . .  440,888 
Current generator. pulsating. C. J. Van Depoele . •  440,977 Met�r. See Ji� lectric met er. 
Current fixture, \Y. C. H owe . . . . . . . . . . . . . . . . . . . . . . . . 440.742 "J i l l .  See Pug m i ll .  Rolling m I l l .  Curtain p o l e  and ring, W. H.  Lew is. Jr . . . . . . . . . . . 440.773 M ou ld . S e e  An v i l m o u l d .  ('a�tmg mOUld.  
('utter. See Band cutter. Cheese catter. Cigar Mould.  H�. \V . . J ohn�on . . . . . . . . . . . . . . . . . . . . . . . . . . . 440.8 1(1 tip cutter. �'eed cutter. Pipe or flue cutter. :\lortar mIxing mach ine . .T. H. Park hur�t . . . . . . . . .  440,tiM Stencil cutter. Motion tran �m j tt in!! d e V I ce. B .  F. Rammons . . . .  440,8.51 
Darn Ing last. ( .... H. �haw . . . . . . . . . . . . . . . . . . . . . . . . . . . .  440,659 Motor. See Car motor. ElectrIC motor. Spring 
Decorating spherical and uneven surfaces of motor. 

glass, earthen ware. etc., W. J. Dobinson . . . . . .  441,OSG Motor. G .  H. Chap pe l l . . . . . . . . . . . . . . . . . . . . . . .  44O,\ H�  

(2599) \V. H. McC. asks : What acid 
lulion of 1 gramme tannin in 100 grammes water, some 

. . l inen clothing and handkerchiefs got wet with it, and 
Dil!ger. See Potato digger. Mowmg nl(lchUle.  ,I. \Y . •  J ames . .  . . . . . . . . . . . . .  441 ,069 
Dl8in fecti n g  device. A .  R. Upward . . . . . . . . . . . . . . . . .  441 .078 Mus ical lll strumen t , !S tnnged. G. \V. Van D U 8ell . . 440.H7�� Dol l  hand,  M. W. A lderson . . . . . . . . . . . . . . . . . . . . . . . . . .  4-tO.U86 M U�lcal inst ruments. ltey bo,lrd attachment for, 

ca:, I nse With marbl
� 

dust :0 p�odnce a gas that Will after washIng all parts wet With that solntion appeared raIse a small balloon . A. No aCid. Use Z InC and di lute I stained a dark brown color. What can be used so a s  sulpbnric aci�, which produce hydro�en gas. �arble I to take away the stains witbout destroying the fabric ? dust With aCid produces cal'bolllc  aCid gas, which IS A. Try citric actd solution to remove tannic acid stain •. heaVier than aIr. I if this does not suffice, use a mixture of oxalic and citric 
(2600) G. A. J. asks the valtle of 50� acids in equal parts. 

decimally. Is it  '505 or '5005? A. 50'5. I��������������� 

(2601) E. F. asks how to make m a- TO INVENTORS. 

rine glue. A.  Soften one part masticated India rubber An experience of forty years, and the preparation ot 
in 12 parts beflzine. add 20 parts shel lac and heat care- more than one hundred thousand applications for pa ... 

fully until perfectly mixed. The benz me is expelled tents at home and abroad. enable us to understand the 
laws and practice on both contInents. and to possess un­
equaled faCIlities for procuring patents everywhere. A 
synopSIS of the patent laws of the United States and al1 
forei2'D countries may be had on applicatIOn. and persons 

by the heating and its vapor is very l iable to cam:;e a 
conflagration. Too great care cannot be exercised in 
conducting the operation. 

(2602) J. G. T. asks : 1. I wish to know contemplatin" the securing of patents, either at home or 
. • abroad. are lllvited to write to this office for prices, how to prepare snake SklllS to be kept flat, t e . • not I which are low. in accordance with the t im es and our ex­stuffed. and would be glad if  you would mention the tem�ive faClht.Ies for conductmg the bUsiness. Address 

name of a good di.infectant to he 1I"ed in connection I M UNN & CO .. office SCIENTIFIC AMERICAN, 361 Broad­therewith. 1\. After clealling the illside of the skin, 11'117, l'Iew York. 

Do\]  head,  H. G raeser . . . . . . . . . . .  . .  . . . . . . . . . . .  440.706 C. De VllblSS . . . . . . . . . . .  . . .  440.flf\f) 
Dr�dgJng apparatus, hydraulic. H. W. Brown . . . . . 44 1 .03.� I MusiCians. exerClsmg de� lCe for. H1. S. Bonel l i .  . .  4�0,8 'T 
DrIer. J. Bond . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 440,7b6 NaI l ing  machme. L. GOddll . . . . . . . . . . . .  440,800 Drv closet. J o hnson & Kruse . . . . . . . . . . . . . . . . . . . . . . . 440,89;) Nai l ing  mOll1(ltngs In pane l s , devlCe for, J. N . liib-
Dye, bl ue. W .  M ajert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  440,nD > bard . . . . .  . . .  . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . .  440,R08 Dye. b l ue-black liZO. Lauch & Kahn . . . . . . . . . . . . . . . 440.(j ,9 �ipple ho lder, D .  A . Hol land . . . . . . . . . . . . . . . . . . . . . . . 44 1 .007 Rdgers. gua.rd for �ang • •  1. Korbel . . . . . . . . . . . . . . . . . . .  440.82!l Nozz le Aprayer. Bacon & Ho 1 f1 l£1ger . . . . . . . . . . . . . . . . .  440,048 Egg8. deVICe for use in bo i l J n�. J. Verdam . . . . . . . . . 440,9S0 Nut lock. A. A. DiCkie . . . . . . . . . . . . . . . . . . . . . . . . . .  440,709 
Ejector. L. B. lfulton . . . . . . . . . . . . . . . . . . . . . . . . . . . .  440.S()3 Oil c n p. \V. :\1. H ernck . . . . .  . . . . . . . . . . . . . . . . . 4AO.i 7 L  
Ela�tlc or corded fabric. W .  Lapworth . . . . . . . . . . 440.74 '; ( h i  mi l ls. separator tor  cotton seed. M .  \Val lace . . .  44U.!-.l81 
1£Iasti c woven fabric.  ft . C. Moore . ' .. . 440.868, 441 . 107 1 Ordnan ('e . b reech mechanism and attachmeet Electric collect ing devlCe or brush. H .  P. B:,own.  440.ml for, � . H. l£mmens . . . . . . . . . . . . . . . . . .  440,B25 
ElectrIC cut-out .  A ltoN. & Rice . J r  . . .  . .  . . . .  . .  440.tih.') Ore. magnetical l y  concentrating, G. Con k l Ing . . . . . 441,060 Electric machine and motor. dynamo, Andersen I Oven.  A. 8.  Cox . . . . . . . . . . . . . . . . . . . .  . . . . . . •  . . . . .  440.840 

& ('Hrdlestone . . . . . . . . . . . . . . . . . . . . . . . . . . . .  440.�jOii Overal l� .  I .  1\1. A p pel . . . . . . . . . . . . . . . . . . . . . . .440,988, .t40.1�89 
Electric meter, S. Z De F'erranti . . . . . . . . . . . . . . . . . . . .  4-10,h27 Oxygen. obtaimng. If. Salomon . . . . . . . . . . . . . . . . . . . 440. � 7j 
I1J lectr ic motor. L. Bock. Jr . . . . . . . . . . . . . . . . . . . . . . . .  440.821 Pail boltom ,  Llsk & Van Auken . . . . . . . . . . . . . . . . . . . .  440,642 Electric motor. C. K Dressler . . . . . . . . . . . . . . . . . . . . . . .  440./i\11) Pamt • .  J. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  441,Oj5 ElectriC motor. H. B. Pul lman . . . . . . . . . . . . . . . . . .  440.7ill Pan. See mvapor ating  pan. 
JiJlectrlc motor and generator. C. E. llressler . . . . . .  440.700 PHper box . fl' .  G .  Hot chkISS . . . . . . . . . . . . . . . . . . . . . . . . .  440,758 
ElectriC motor mechamsm, �.  I1J. Mower . . . .  440.717, 440.7 18  Paper box. �efto l l  & E'erres . . . . . . . . . . . . . . . . . . . . . . . . 4�0./i56 ElectrIC SWitch. Barberw & Des Brisay . . . . . . . . . . . .  440.fi14 Paper ho lder and cutt er. rol l .  W. A. Schenck . . . . .  440,928 
Electric SWitch. C. H. HerrICk . . . . . . . . . . . . . . . . . . . . . .  440,R45 Paper pal l ,  'V. E. �lontgornery . . . . . . . . . . . . . . . . . . . 440.64.3 
Ii: lectric sw itch , C. A. Ptluger . . . . . . . . . . . . . . . . . . . . . . . .  440,72U Pliper . tO I let. E. J erome . . . . . . . . . . . . . . . . . . . . . . . . . . .  4�0.S2H 
Elevator. J. B. Taft . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 440,834 Paper trimmmg kl11fe. h P. Jackson . . . .  . .  . .  . .  440,8.9 
Engine. See Gas engine. Pneumatic engine. Paper macne matrix d rying a p paratus. J. W. Os-

Rotary engine. borne . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  440.923 Hngme l ubricator, steam. J. T. Case . . . . . . . . . . . . .  441,O!"13 Parer and corer. vegetable, P. '1.\ Gates . . . . . . . . . .  440.705 
EnA!1nes. bed plate for steam. H. C Whi.te . . . . . . . . 440.614 Ppg, S. \Y. ltobinsnn . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4-10.72;{ 
l£nJZmes. mechanism for govern i ng the speed of Pen feeder, fountam, �. S . . Johnson . . . . . . . . . . . . .  440.712 flas or 8lml lar motor. H. \V il liarns . . . . . . . . . . . • . .  441.085 Pen, fou ntalll.  L. A. Shat tuck . . . . . . . . . . . . . . . . . . . . . . . 441 . 1 1 1  Engines, operatIng gas, W. V O D  Oecheililleuser . . .  440,922 Pencil sharpener, A. J.  Mundy . . . . . . . . . . . . . . . . . . . . .  441,016 

© 1890 SCIENTIFIC AMERICAN, INC.



$titufifi t �mtritatt. 
Perforating paper patterns, machine for. G .  W. I Vaporization of l iq uids. apparatus for the. M. M .  
Pho'io��!p'lii c  'ap'pa��tus: 'po'cket: 'X: Goid·;ct;�i(l.·. !!�:b�� va�'ftO�:I\��)�t��l ctu'l:e: 8�"ietY: "G', 'S: 'Ciit'r'k : : : : : ', ...... !ik�� 
Piles. com position tor protecting, J .  Rowe . . . . . . . . 4HJ.B:32 I Vehic le  runn ing gear. C. A. Behlen . . . . . . . . . . . • . . . .  4-lU.�71 
Pipe cou p l ing  double .  T. W. "l oran . . . . . • . . . . . . . . . .  4 J 1 . l()� Vehic le fn n n i n g  gear, .J . W. Henney . . . . . . . . . . . . . • . .  440,107 
Pipe OJ'  tIue ctitter, .J . \Varren . "  . . . . . . . . .  _ . . . . . . . . .  4-l().B�2 I Vehi cle run n i ng �ear, .J . W. Leetp . . . . . . . . . . . . . • • . . .  440,8!!7 
Pipe wrench. A .  A .  Peterkin  . . . . . . . . . . . . . . . . . • . . .  441 .020 Veh!c le  r ll n n �ng  gear. J .  \V . Patterson . . . . . . . . • . . . .  440.� 
Plant set.ting machine.  N . .'\'1. Chew . . . . . . . . . . . . . . . 4-10,738 Veluc le r u n n i n g  gear, L. W. Sharpe . . . . . .  , . . . . . . . .  «U. / 78 
Planter and marker, corn.  J .  De Butts . . . . . . . • •  _ . . . 4-W.917 Vehle Je  r u n n i n g  gear. it. F. Vaughan . . . . . . . . . . . . . .  4-10,819 
Planter, corn. W. H .  Ben ford . .  , . . . . . . . . . . . . . . . . . • .  441 .0\11 Vehic le  sand band • .  J. Cable . . . . . . . . . . . . . . . . . . . . . . . . . .  440.91 1 
Plan ter. cotton . B. Howers . . . . . . . . . . . . . . . . . . . . . . . . .  4.,10.i87 Velocipede. g. (; . Lalta . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  440.R�i 
P lanters. drop rel!ulating attachment for �eed. R. V eloci pede. F. �'lartl Tl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44O,!-l54 
Plat�;l:��:�!J:  G·. ·U: '�ieye'r'::::::::: : "  

.::::::::: : : : :  it�:Ar� ��!{�Clr�;����:��tli�·. �: r�
l<$fl·liil·�·f;::::::::: ·i4ti.il83, !!�:�l 

Plow. gang. G. W .  lUfe . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4-W.!100 Vent i laror. See Itadiator ventilator.  
�f;;:S.
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epacke·r:::::.'. ' ·. ::"::::::::. : : : i!g:3if vOI��ii�i�o�.t�
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e
.� .

.
. .  1���.I��

ni
.St� . .  f.l�l� .�e������.�� .(:: 441 .094 

Plum bp,rs' tra ps,  making,  Ci . \tV. K napp . . . . . . . . . . . ·H O.!15l Wagon brake. J. B. Hntchimmn . . . . . . . . . . . . . . . . . . . 4+1.000, 
Pneumatic  enJ[ ine. H. \V . .\l etzing . . . . . . . . . . . . . . . . .  4-H.1O.{ \Vagon.  d u mping,  8. � .  W h i t more . ,  . . . . . . . . . . . . . . . . 440.906 
Portabl e  case for fragi le  articles. H. llaussmann.  440,(;33 \V agon gate. automat ic, C. \V. 'rtlOmpson , . . . . . . . . .  440.ti5:-) 
Post. Ree Fence PO::5 t .  Wagon jaek .  H.. ! 1 .  W ilsor. . . . . . .  , . .  , . . . . . . . . . . . . . . .  440.m8 
Potato d ll!ger, W. B. W heeler . . . . . . . . . . . . . . . . . . . . . .  440,613 Wagon step. Lt .• 1( . 'l' h o m pson . . . . . . . . . . . . . . . . . . . . . . . . 440,601 
Power. system of el ectrical tran�missIOn of, C. J. 'Valking.  r U /H1 H H!. and j umping.  apparatus for i'a-

Van DeJjoel e ,  . . . . . . . . . . .  " . . . . . . . . . . . . . . . . . . . . . . .  440,!J7ti c i l i tating.  N. Yw.m . . . .  , . . . . . . . . . . . . . . . . . . . . . . . .  , .  440,684 
Power tran::5Hl l tfing mechan I �m.  \V . S. Belding . . . . 4JO.tiB8 \Vall  ornament. 1\J . E . . Conegan . . . . . . . . . . . . . . . . . . . . .  440.j�� 
Press. See Bal in� p re..,�. CODV p ress. \Vash bench . . 1. .\t c Lam . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  44U.9.)S 
Printing apparatus. ma.n ifu ld .  \V . I t .  Fol som . . . . . . 440.8D2 Wg�h boi ler .  (]. Bowler . . .  . . . . . . . . . . . . . . . . . . . .  44u.�141 
Printing woven fabl' 1c� . lIlac h i n e  for. J.  Shinn . . . 4�O.75U \Vash boiler, A. C. �m ith . . . . . . . . . . .  " . . . . . . . . . . .  440,ti60 
Prison door mechanism.  J. I L Van Dorn , . .  , . . . . . . .  441.079 \Va�her. �ee Resi l ient spiral  washer. � Pro pel l i n,!! and steer inl! boats, apparatus for. H. W asher . •  J .  A .  T u r n b u l l  . . . . . . . . . . . . . . . . . . . . . . . . . . .  440,8 . 0  

pro��fI?��f�n·d 'stee'r ir;g '-;es's'e J';: �p'pa�iit'u� 'fo�: 'ii: 441 .
04
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��:�t��

n
�r::�t��\��)I��C·! ·C:l\\��·?:hty : : : : : : : : · · : : : : : : . : : :  j!�:�� 

pror��t�f�;�o� fire�l:�� '�nd  'ord"�anc'e: i): '13: '\y'es': 441.050 
\\' 

a
r;�7.h���� . . �������.� . �l.r�� .�������'. �'.::. ����.

i
.�� 440,878 

Pro���tor: " See '1'berm'al 'p�o't'ecto�� " \\rate'li ' pro- 4J
O

,612 \Vab�\l���mh�i.l: . �.����� . ��.�� . . ��.
r
., . .  �: . .  �: . .  ����,

i
��� 440.877 

tector. 'Vater, apparatus for utilizing natural gas for 
Pug m i l l .  P. Stoeger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4-iO/lil raising. \V . H. & S. B. Castor . . . . . . . . . . . . . . . . . . . . 441.0�6 
P u m p. centrifug<-l.l .  �. K Webbe . . .  . . . . . . .  4�tJ.� :j� "Va ter closet. n. H. Craig ie . . . . . . . . . . . . . . . . . . . . . . . . . .  440.7,,5 
Pum p. s teH.m and  vacuum.  V. E. �ye . . . . . . . . . . .  , . . .  441).719 \Yatcr c loset, P. W hite . . . . . . . . . . . . . . . . . . . . . . . . • . . . . .  44 1 .04-fi 
Punch .  ticket. A. \V. Coffin . .  . . .  . . . .  4 1l1 .... 39 \Vax, composItion for shoemaker's, E. Roche . . . .  440.j�·! 
Push b u tton . I i .  \�o n  Koh ler  . . . . . . .  , " "  . . . .  440,81.) W eath er strip. \V ithers & K n o bel . . . . . . . . . . . . . . . . . .  440.8;)7 
RaCk. See S h o w  rack. \Veighing machine, grain ,  C. I i .  Phi l l ips . . . . . . . . .  4�0.7\IJ 
Radiator venti lator. H. L .  Ree(! . . . . . . . . . . . . . 4-l-0.\l64 "Tcld ing apparatu�, e l ectri c, I I .  Lem p . . . . . . . 00 . . . . 440.ti41 
Rail jOint. D ube & :\lc:'\� ier . . .  . . . . . . . . . . . . . . . . . . .  440,m;) \Veldi n,!! compound,  F. Durrant . . . . . . . . . . . . . . . . . . . . . .J.41J.1!�6 
H.ailwav cabl e  er ( ) �sj m !. P. � ;)mprvi l le  . . . . . . .  , . . . .  441.0-1.0 'tVeldina:. e lectrw. 11:. 'rho l ii p�on . . . . . . . . . . . . . . . . . . . . .  440,1064 
Rai l way ch ai r . G.  \V . Rit ten"hach . . . . . . . . . . . . . . . . . 441 , 100 Wehlmg trnns former, e lectric. H. Lemp . . . . . . . . . . .  44!I.tHO 
Rai l way conf'tructi u n ,  � c h midt  & Hilsbee . . . . . . . . . . 4-l-0.7:?5 \Vell dfi l l i n l!  mH(�h ine.  O. Peoh . . . , . . . . . . . . . . . . . . . . .  440.!-l24 
Rai Jwav,  electrie. � ,  'l' rutt . . . . , . . . . . . . . . . . . . . . . . . . . • . .  44.0.906 \V heel .  See Flith wheel .  Wind wheel. 
�:B::� ��i��·��r A�(;1���d.(��1.': . . .
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Rai l way s i!.tnal ing apparatus. e lectnc. F. F. 'V ind lasses, lucking gear for • .H:. H. Whitney . . . • . .  440.784 
Rai���);I�i�rial ·i�·g ·de·vice: ·j.' \,; : ·Rtgi.!s : : : : : :  � :  : : : : :

. 1:8:��k ;��gg��ll��V d��rS������: ' adj'��tabie' i-iiugett';·W: 44
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ii�U::; �:������1���{i{�&' ������i.��� .. : : . : : : .
' : : ' . •  : :  !18:�6+ \Vi�a��

r
8���e�',' ri�: ��i·t·l� ·. ·. ·. : : : : : : : : : : :  : : : : : : :  : : : : : : :  tll:� 

�:U::� �;:��g·�Jpe��t��r���ic�·, ·\,;. ·w :  'L'e ·S(��{; : 1jg:�;3 ��l�� �(;���;�h���.i�i: it: ii�i�I��;��'n : :  : : : : : : : : :  : : :  �:� 
�:.n::� �l�;� ���i!I�I�J'oib;l'I;�ii '&' H()·(; pe; " .' :  ::: : : : �ig:��6 �:;�'s���.���sl�tJ����ol�l(�!�(:\�: Ive�;t�(�����: :: ..... .. : �:3�t 
Railway t rack rai ls,  apparatus for blowing Hand 'Vond and other com pre�i" l b l e  material ,  machine 

from,  .J . I1"'. Bevin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  440,fj:10 fOf ornamen t.ing,  11�. VV. A l l eigh (rl . . . . . . . . . . . . . .  11,121 
Rai l way train s i�!Ilal ,  'V. D .  �held() n , . . . . . . . .  4n.030. 4n,0:)3 ,Yood ann. other corn preHsib l e  material , two-part 
Rai lways, l ig-htlOg, W. D.  She ldon , . . . . . .  " . . . H 1 ,034 c y l i nder and die for ornamellting. E. W. Rail ways, overhead conductor for electric, R. D.  A l le igh (1')  . . . • . . . . . . . . . . . . .  " . . . . . . . . . . . . . . . . . . . . . . .  11,122 

CUHh i ng . . . . . . . .  " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  J40,7S;) \\"'()od \Vork in� mac h ines. feeding attachment for, 
Rai l ways, tro l l ey  arm for electric. E. 'l'hom�on . . . . 4-10.flfi;'j g. Benja m i n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  440.735 Hai lways, trol tey 1'or electri�.  C. A. Lieb . . . . . . . . . . 440.�·'l4o  \\·oo � .  apparatus for extracting grease from, L .  
RaIl w ays. trol ley or p low for electric. "BJ. Ver- Pinagel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 440,963 

st raete . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 440,781 'V rench .  See Pipe wrench. 
Ramie and other fibrous materials, mnchu le  t" J f \V ren c h .  A .  Chainey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  440.889 

disintegrating. It.:: • .)larc . . . . . . . . . . . . . . . . . . . . . . HO. 775 Yeast, preparing.  K Lecon te . . . . . . . . . . . . . . . . . . . . . . . . 44U.772 
Ranges, water heating attachment for. H. C. Yoke and brush holder, .I1'. H. Rae . . . . . . . . . . . . . . . . . . 440,817 

�teinbo1f . . . .  . . . . . . . . . . . .  . . . .  . . . . . .  . 4·J,fJ,!170 
Recorder. See Cash recorder. 
Redup l i cating apparatus, \V . G. Fuert.li . . . .  
Reel. See l1o�e ree l .  

. .  HO.756 

Refrigerat ing and heating pipes. disk for, P. D E S I GNS. \v eisel . . . . . . . . . . . .  , . .  . . . . .  . .  . . . .  . . . .  . .  . . . . . . . . .  4·tQ,G71 
�:��:��r�b���i�lg�;��::�L��.1;. f���d�L.':: : : : : : :  . .  : :  H�::;1� Album cover or case. Patt berg & Brodhag . • • • • . . . . .  :W.343 
Rock dri l l i n g  mach me E \lore" u 440 '"',1) Bal'ber's cha ir. H. A . l"lchneekloth . . . . . . . . . . . . . . . . . . .  20.:·H4 
Rod m i ll plant. l.  A .  K'i l ni�r . . . . � . . : : : .' : " : : : . : : : : : : :  4W:Sfj3 �rush back  an,d handle,  J.  F. 'Vhitney . . . . . . . . . . . . .  �O.:145 
Roller mi l l  feeder. L. La�h . . .  , . . . . . . . . . . .  , . . . . . . . . .  HO,B2() (�arpet, .I . L. � o�som . . . . . . . . . . . . . . . . . . . . . . . . . .  20�01 to 20.:111 
Rol l ing  m i l l .  If. H. Dan ie l s  . . . . . . . . . . . . . . . . . . . . . . . . .  4-l-1). I :��fi I (;arpet. O.  HeIfl lgke . . . . . . . . . . . . . . . . . . . . . . . . . . . .  "'0.314, 2O,::Hl? 
Roofi ng and isolat ing  materia l .  A. Siebel . . . . . . . . • . . 441 .0;)!i C�arp.et. I I. Hu n� " 'r : . . '- . . . . . . . . . . . . . . . . . . . . . . . .  , / . . . �O.,)]� 
Rotary engine, Worley & DaVIS . . . . . . . . . . . . . . . . . . . 4-1(1,:-);')8 i Ii lower p.ot: J . t.. '� h.ll ldm . . . . . . . . . .  , . . . . . . . .  20,3,)� to 20.?3 1 
Humble.  A ngel l  & '1'a v lor  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  440,820 I fl a!l.d J e t O I .,.  t-.P,OOIl�.  forks, etc. ,  R. Ledmg . . . . • 20,,�38, 20,??9 
Safe uoor, f: L L. Dam('m . . . . . . . . . . . . . . . . . . . . . . . . . . HO,e:��i) �m te •. G. " , �t �d! ng . . : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20.,l.-)4 
Salt, pur i t'y i n/!. E. K. Mitt ing (r) . . . . . . . . . . . . . . . . . . . ] ] , 125 h. tl llr l l l1U' to()l�. C. �haefer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ;0,317 
Sash balance, \V. 'V. S. Orbeton . . . . . . . . . . . . . . . . . . . .  441.U19 :.\lagneL, l' .. \\ P8�()Jl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ;-O,? l� 
Sash fa stener, J. \Vood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 440,800 (!rgan case, L; h. . Fn!ler  . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . .  20,?1,,, 
Sash stoP. window, ffi. '11, Early . . , . . . . . . . . .  , . . . . . . . . .  440.H.!7 � noon.  80U I�. N. A . . "''' h celer: . . . . . . . . . . . . . . . . . . . . . . . . .  ¥(J,�-)4? 
Saw g in .  W. Ueering . . . . . . . . . . . . . . . . . . . .  H:O, m S  �t.{_)ve, cook!IH!. Ba.-;com & H .. ltch.le . . . . . . . . . . . . . . .. . . . .  20.;),1 . 1  
Saw set. C. H u n tsman . . . . . . . . .  , . . . .  , . . . . . . . . . . . . .  441 , 1 00 �,t.()ve. he.a.t ml!. Bnsc,om & RItchie _ . . . . . . . . . . . . . . . . . . . :2O. :-L0 
Scale beam for gra in  weigher.::! . Cooley & l-tichardR 41(1.7-10 J !lble l(nIfe, A. W. Cox . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . �O,,{� ! 
Scales and desk ru ler combi l led .  paver weighIng. " al l  paper, C. Booze . . . . . . . . . . . . . . : . . . . . . . . .  20.321 to ;0.33:� 

P. A. 0' '\larra . . . . . . . . . . . , .  . . . . . . . . . . . . . . . . . . 4,to.(!5D Water closets, seat plate fort J. Held . . . . . . . . . . . . . . . . ",(),346 
Screen. See Window screen. Window and door 

8creen. 
Screw blanks. etc., machinery for redn c ing the 

diameter and for taperinU', .J . ::-i h c l don . . . . . . . . . .  441.073 
Seed feed ing machi ne. D. A. '1'o m pkins . . . . . . . . . . .  440,!J,"j,j 
Separator machine.  ='I. \V. Holt . . . . . . . . . . • • . . . . . . . . . .  440.6;;4 
Sewing machine attach m ent. M. Ji�. Tynes . . . . . . . . .  440.855 
Sewing machine.  buttonhole, '1'. W. Co l by . . . . . . . . .  441.058 
Sewing machine buttonhole cutting mechanism. 

W .  Haeuch le . . . . . . .  . .  . . . . .  . . .  . . . . . .  . . . .  . .  . .  440,760 
Sewing mHcb ine  feed ing  mcC'haIl l sm,  P. ])iehl  . . . . 440.G22 
Sewi ng machine ruming device • .  M .  0: .  '1'urner  . . . . .  440.fiti8 
Shade and curtain po le. window, R. A. Rattee . . . . .  440.9:JO 
Shears. etc., device for sharpening. W. K \Vood-

ruff. . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4-10.HS;j 
Shears for dehorning an imals, J. D. Green . . . .  . .  H I .Oli;,) 
Shoe tastenm,!!, J. D. (jriffen . . . . . . . . . . . . . . . . .  4 10.801;. 44{UI1J7 
Shoes. manufacture of. G. \V .  Day . . . . . . . . . . . . . . . . .  , 4-tO.9�j4 
Shovel • •  J. Telfer ,  .J r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , .  440.�l.l3 
S h o w  rack , L. D.  Fref'man . . . . , . . . . . . . . . . . . . . . . . . . .  , 4W.G29 
Sl fter. ash . J. R. RUt:l�e l l  . . . . . . . . . . . . . . . . . . . .  , . .  . 4�0.9ti6 Signal. See Manne Rhmal. Railway signal. l-tai l-

way time sHmal. HaHway train signal.  Train 
shmal. 

Singletree support. R. C. Allen . . . . . . . . . . . . . . . . . . . . . .  MO.987 
Sleevp. draughting apparatus, adjus table, Ii'. �J. 

Buddington . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  440.1192 
Sii�ing or chopping machine • •  1. V rati l ,  . . . . . . • ' . . .  441.o.':H 
Speaking t.ubes. mouthpi ece for, \V . H. Ross . . . . .  4�O,i-)80 
Speed gOvernor for gas engines. \V. S .  Sharpneck. 4H,024 
Spinning or t ,wh . .  t lllg mach ines. yarn separator 

for. 11�. cra.n ska . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  440.8H 
Spinn ing Rp ind le Winder, .K Gessner . . . . . . . . . . . ' .. . .  4H,OOO 
Spool making mach ine .  J .  H. Anl.'lell .  . . . . . . . . . . . . . . . 440,7;).1 
Spreader att;wh ment. P. [{ eene . . . . . . . . . . . . . . . . . . . .  4:10.637 
S pring. See Bed bottom I:3 pring. 
S pring motor. 11'. Brigg� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  MO.Bi3 
Stal k chopper. R. II. '1' isdale . . . .  . . . . . . . . . . . . . . . . .  440,973 
Stamp canceling and dating machine. S. B.White-

8ide . . . .  , . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . • . . . . . . . .  440,675 
S tam p delivery maChine, coin -controlled, S. M. & 

C. O. [)owst . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 440.f:!J8 
Steam joi nt. universal, H. '1\ Kn ight . . . . . . . . . . . .. . . 440,8(j4o 
Steam, precipitator for impurities in exhaust. C. 

A. '\l ac Donalct . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 440.715 
Stenc-il cutter, .J . F. \V ickman . . . . . . . . . . . . . . . . . . . . . . .  440,83.> 
Sto pper. See BOT.tIe stopper. 
Store service apparatuR, .1 . 'r. Cowley . . . . . . . . . . . . . .  4 10,7nS 
Stove, heating, '\l oore & .'\l c K i rn . . . . . . . . . . . . , . . . . . . .  440,71(i 
Stove or ran�e door opening and closing mechan-

ibm, C. H .  :\l i l l er . . . . . . .  . . . . . . . . . . . .  . . "  . . . . . .  440,S-l:':; 
Strainer and dr ip  retainer. tea pot, J. O. Draper _ .  

4
-!O • .s42 

Strap. See Hi tch ing  strap. 
Stree[) c eaning bag and shovel. combined , :.\1 . G .  

Byers . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . .  4 10)118 
Strik ing  or hammering mechanism. E, M oreau . . . . 440.7 14 
Sugar. apparatus for producing white. C. Steffen . . 441 ,071; 
Swinging }.rate, C . .\1. Clark . . . . . . . . . . . . . . . . . . , . . . . . . 44!l,ti19 
Swi tch .  See l1�lectric switch. Railway SWitch.  
Table. See Car tahle. 
'rank. See Flushmg tank. 
1'appin� tl1ain� .  mach in e  for, E. J. "''''isehanpt . . . .  44rJ.856 
Telegraphy .  P. B. Dehny . . . . .  , . . . . . . . . . . . . . . . . . . . . .  440:;W; 
TeleU'raphy ,  mu lt ip lex P. R. Delany . . . . . . . . . . . . . . . .  4.tU.7Ii:-{ 

T RADE MARKS. 

Anti-febriles. Farbenfabriken. vormals Fr. Bayer 
& Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18.637 

Cure for catarrh and lung  and l iver  trouhles . Tom-
l i nson  Dead Shot and QUIck Relief Oil  Co . . . . . . .  18,fi25 

Coff'etl. A. Roth G roc-ery Com pany , . . . . . . . . . . . . . . .  18.640 
Flour.  w heat, C. A. Gambri l l  Manufacturing Com-

Dan :v . . . . . . " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18.638 
Floui', W heat.. A.. V. Ryder . . . .  , .  ' . . . . . . . . . . . . . . . .  , . .  1)).6.)9 
G u m .  (mndy. and other confections, chewing, H .  

D.  ::-;mith &. Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18,t;:28 
G um, ch ew in}.r. C. B. Burroughs . . . . . . . . . . . . . . . . . . . . . 18.t;41 
LigLting machin ery. i n candescent, National Elec-

tric ..'\1anulactllr ing Compan y "  . . . . . . . . . . . . . . • . . .  , 18,fi4G 
LiQl l ld drIer, C.  H. Gi l 1e8p i�  & Rons . . . . . . . . . . . . . . . lH. Ii;t� 
l\1edtcal belt for the Clll'e ot  d iHease. G. 'V. Angell . IS,H2o 
.Medicine for d iseases of the  l iver and for chills, A .  

(J .  Simmons. ,I r ,  Medic ine Com pany . . . . , . . . • . . . .  18.G24 
Ozone water. Ozone :\lanu fa.Jturing (jo . . . . • . . • • . . . .  18Ji3i) 
Paper. writing and book.  'Vhitmg Paper Company.  18.fi;{5 
Si lks. raw, Bavier & Co . . . . . . . . . . . . . . . . . . . . . . . 18.628 to l,s.6:H 
�tove pol ish.  Ii. ",Y. Weeks . . . . . . . . . . . . . . . . . . . . . . . . . . IH,Il3-t 
",Yatch cases, M etropol itan  ",Yatch Company . . . . . . . . 18.til! 
'Water cl08et:s. T. G. Knillht . . . . . . . . . . . . . . . . . . . . . . . . . . l�.ti l.:1 
",Yhi sky. J:<::del Broth ers . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . .  }l),fi36 
W'-hbky, J:!' .  Goetzmann & Co . . . . . . . . . . .  , . . . . . . . . . . . . .  18,t;4� 
,Voods, dyed and stained, Au1fermann & Co . . . . . . . . 18,n:.!7 

A lJri n ted copy ot the speCltlcation and drawing  of 
any patent in  T.he foregomg l i�t will be turnished from 
this office for 25 cents. In ordering please state the name 
and number of the patent deslred, and remit to Munn & 
Co., 361 Broadway, New York. 

Cnnadian Patents may now be obtained by the 
inventors for any of the inventions named in the fore­
going list. provided they are SImple. at a cost of $40 
each: If complicated, the cost wil� be a little more. For 
fnll Instructions ltddress Munn &; Co., ;)61 Broadway, 
Nf';w York. Other foreign patents may also be obtained. 

Inside Page� enell I nsertion - . - 7 ;1  cents R l i n e .  
B a c k  .. a u- e .  e n c h  i n sertion - - - $ 1 . 0 U  n. l i l l e .  

T h e  above are charges per agate l ine-about eight 
words per l ine .  't'his n otice show� t he  width 01' the l ine, 
and is s�t in agate type. En}.rravirws may heat1 adver .. 
tisements at:. the same rate per �wate l i ne. by measure­
ment . as the letter press. A dvertisements mnst be 
received at pnblication office as eariy as rrhursday morn .. 
IDg to appear in next issue. 

�+� ����� fi - � - • 
THE CREAT WRITERS OF THE OAY� 

t€t 
To convince everybody, before subscribing, of the high . 

qual ity and interest of our Beautifully Illustrated jour- . 
nal:\new�;;�;� 

\{S I 
>SO� \oc.e\'\\s I 

SEND TE N CENTS for a trial subscription, and we will . 
send you three numbers, including our CHRISTMAS N UMBER , � with an artistic cover ; also, our Calendar Announcement for � 
1 8 9 1 ,  with a painting-" The M inuet "-by J. G. L. Ferris. tV 

These three numbers contain the following read ing-matter : :: 
�( I )  Mrs. A m e l i a  E .  B arr's new serial, " The Beads . � of Tasmer. " Mrs. Barr is the author of that most 

successful serial, " Friend Olivia, " just  completed in TIle 
Century,' but hereafter M rs . Barr will write exclusively 
for The New York Ledger. 

(2) H e n .  Ceorge B a n croft's description of " The 
Battle of Lake Erie, " beautiful ly illustrated. 

(3) M a rgaret De l a n d's latest story. " To What End ? " . 
(4) James Russel l L owel l'. poem, " My Brook , " . 

written expressly for The Ledger, beautiful ly illustrated . 
by Wilson de Meza, and issued as a FOUR_PAGEl 
SOUVE N I R  SUPPLEME NT. 

(5) Mrs. Dr. J u l i a  H ol mes Sm ith starts a series 
of articles giving very valuable information to young 

(6) R o;:��rscra nt's entertaining society novel, " Mrs.3 
Harold Stagg. " • (7) H arriet P rescott S pofford ,  Marion . 
Harland, Marq u ise L a nza, Mau rice! 

.. Thompson, and C eorge F rede ric Par-

• sons contribute short stories. 

(8) James P a rton,  M .  W. H azelt i n e  and O l ive r 
Dye r (author of " Great Senators " ) contribute . 
articles of interest. • 

In addition to the above SPARKLING E DITORIALS . 
Illustrated Poems, H ELEN MARSHALL N ORTH'S chatty column

' . 
and a variety of delightful reading of interest to all members of� ccl the household . 

'0' The forego ing is a sample of the matter which goes to make 
_ up the most perfect National Family Journal ever offered to the. 
� American people . 

Send Ten Cents for these three numbers and judge for : yourself, or send only Two Dollars for a year 's subscription to 

THE N EW YORK LEDCER, 
� Robert Bonner's Sons, Publishers, 2 1  William St. , N. Y. City. 

The Sebastian-May Co. DJ!i_. 
Improved Screw Cutting _ 

��:e�LATHES 
r:i:�l

l 
rr�

e
c�r�I:f�,

u:'t�sd D���ft���; Outfits. Lathes on trial. Cata­logues mailed on application. 
165 to 167 H i ghland A 

"'ID N E Y, O H I O .  

ROCK DRI L LS 
AI R COM PRESSORS, 

53 PRINTING PRESS. �r�ntl�rn���� 
m O l1 e y  .. Ca t a .  

logue for two stamps.. Kelsey & Co., Meriden, Conn. 

�:l;�h�;/'.�f�s�
h

��fifr��· f�y��ceDft�nKI/lci{: :i.· A� 4-Hl,7ti7 

M ("�l anrnan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 ,  .ttO.S!)8 
Terra cotta construct i o n ,  .T.  Lynch . . .  , . . . . . .  , . . . . 4.1 1 ,013 
rJ.1hermal protector. H. V .  Hayes . . . . . . . . . . . . . . . . . .  , .  441 ,Qf:6 U SE ADAMANT WALL PLASTER M I N I N G  AND QUAR RYI N G  MAC H I�ERY, 

, , .  It is Bard, Dense, and A d- Ingersol l - Sergeant Rock Dnl l Co. Thrasher and cleaner. travel ing. G .  \V .  Haines . . . HO.,)�;{ 
Thrashine machine a t tachment,  D. Wllde . . . . 440,7;)1 
'llh read holder . . l. K eats . . . . . . .  . . . . . . . . . . . . 44(),b12 
Tie. See RaIl way ti e. 
Tire and rim .  wheel. S. E l l iott . . . . . . . . . . . . . . . .  440.70 1 .  440.702 
'l'ongs. pipe. 'V. O.  N ight�nga le  . . . . . . . .  , . . . . . . . . . . . .  4H,017 
rrool handle, .J . Swan . . . .  . .  . . . .  . .  . . . . . . . . . . . . . . . .  440,7\15 
Torch and hand  warmi n g  cane. combined. J.  A.  

Nesmith . .  . .  . . . . . . . . . . . . . . . . . . . . .  . . . .  . . . . . . . 440.SHl 
Train signa l .  \V. D. �heldon . . . . . . . . . . . . . . . . . . . . . . . . .  441,O:n 
Tra.mway carrjage. G.  H. Hulett . . . . . . . . . . . . . . . . . . . .  4.j0.�O:) 
'.rranspqrti ng receptacle. Rogers & Hofma.n , . . . . . .  4�0.bS5 
Trap. 8ee Fi �h I rap. 
'l'rimming. � .  F in ke ls te in  . . . . . .  , . . . . . . . . . . . . . . . . . . . . .  440.8,1) 
Truck, car. \V . C. �a�on . . . . . . . . . . . . . . . . . . . . . . . . . . . .  JJO.fi45 'l'runk fastening.  "_I . C. H u tton . . . . , . . . . . . . . . . . . . . . . .  4.J.O,l\:-lIi 
Trunk .  wardrobe. � . ..'\1. ::\l eCormack . . . . . . . . . . . . . . . .  44f l . !1:)7 
'l'ubular llOl J e r. N. 13 .  &; l1:. l-t. Howdi8h . . . . . . . . . . . . . .  4-10.Sn 
Tuft. Hu tchinson & l:ables . . . . . . . . . . . . . . . . . . . . . . . . 440.7 1 0  
Tufts or b�ttc ns .  machine f o r  making, Hut.ch jn-

son  & Cables . .  . . . . . . . . . . . " . . . . . . . . . . . . . 440.708. 44D.i09 
Typewri t.in :,:  machine .  S. C. Hurlbut . . . . . . . . . . . . . . . 441.01;:-; 
Vaeuum chamber . . J. Patten . . . . . . . . . . . . . . . . . . • . . . .  440.747 
Valve. balanced ('u t-off, J. 'l' . CaMe . . . . . . . . . . . . . . . . . . H I ,t ,B2 
Valve. gas engi n e, W. �. Sharpneck . . . . . . . . . . . . . . . .  4-1, 1 .029 
Val v e  gear, A. P. ']'omR . . . . . . . , . . . . . . . . . . . . . . . . . . . . . .  44(),7!lfl 
ValvE". loc l\. Lamb & Crowell . . . . . . . . . . . . . . . . . . . . . . . .  440,'714 
Valve, steam engi ne, H. N. Gale . . . . . . . . . . . . . . . . . . . .  440.757 Valve, steam engine. J. Rose . . . . . . . . . . . . . . . . . . . . . . . . 44n,oo.ll 

her:�;;;p������\gh��n�� ;����: No. 1 0  PARK PLACE, N E W  YORK. 
and diseaRe germs. It dries in a Send for Complete Priced Catalogue. 

hours. It can be applied in ________ _ 
lrind of weather. It is in gen­
use. Licenses granted for the . 

• and sell ing. 
Address A D A M A NT M FG .  CO. 

309 E.  {" e n esee � t . ,  
�yrncuse • .N .  Y .  

THE COPYING PAD.-HOW TO MAKE 
and how to UMe i with an en�raving . Practical directions 
g��t�cIfr�K;
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letter to the pad ; how to take otT copies of the letter. Contained in  SCIEN T I FIC A M ERICA N �UPPLEMENT. No. 
43�. Price 10 cents. For sale at. this office and by a l l  
newsdealers in al l  parts o f  the country. 

TO BUSINESS MEN 
The value of the SCI ENT I FIC A MERICAN as an adver_ tiSing medium cannot be overestimated. Its c irculation is many t�mes �'Teater th.an that of any s imi lar journal n.ow pUbhshed. It gues mto alJ the Stat es and 'l'errito­rles, and. is read in aH the prinCipal l ibraries and reading rooms of the world. A business man wants something more than to see his advertisement in 'a. printed news­paper. He want.s Circulation. '.Phis he has when he advertises in the SCIENTH'IC AMEUTCAN. And do not let the advertising agent intiuence you to substitute some other paper for the SCIENTIFIC A MERICAN when selecting- a list of publication!!! 1Il WI1 lcn yuu aecule It in for your int.erest to advertise. This is frequently done, for the reason tnat toe agent get.s a larger commiSSIOn from the pap9rs having a small Circulation tban is allow .. ed on the SCIENTIFIC AMERICAN. 
For rates see t op  of first colUmn of this page or ad. dress ln U N N  & CO.,  Publbh .. rs, • 

361 Broadway, New York. 

© 1890 SCIENTIFIC AMERICAN, INC.



T h e  A ln e r i c n n  �team Engi n eer. Theoretical 
and Practical : with Examples of the Latest and Most 
Appt'Oved American Practice in th e Design and Con� 
struction of Steam Engines and Boilers of Every De­
sc!iption . For the use of E n gineers , Machini9ts, Boiler 
Makers, and 8tudents. By Emory Edwards, M,E. Illus-
trated by 77 engravings. J2mo, 41� pages . . . . . . . . . .  $2.�0 

Ill o d cl'u ,\ m Cl'i ca n llI u l' i l l e  E n ll i n es, Boil el's, 
a n d  �ct'en7 P I· n p e l l c l' � .  Their ne�ign and Construc­
tion. �howing the Present Practice of the most Emi­
nen t Engineers and �larine Engine Builders in the 
United Stntes, By Emory Edwards. Illustrated b y  30 
large and elaborate plates . 4to . . . . . . . . . . . . . $.') . 00 

T h e  Prac t i c a l  � t e a m  E n g i n ef"rs· ('; u i de i n  the 
DeSign, Construction and �lanagement of American 
Stationary. Portable, and Stcam Fire Eng,ines, Stea:ID 
Pumps, Boilers, Injectors. Governors, IndIcators, PIS­
tons an d Rings, Safety Valves and Steam Gauges. For 
the use of Eng) neers , Firemen, and Steam Users. lUus­
trated by 119 engravings. 420 pages, 12mo . . . . . . . . $�.110 

A C a t ech i l'l m  o f  tht" H a l'i n e  �team E l l a- ine. 
For the use of Engineers, Firemen, and Mechanics. A 
Practical \York for Practical Men, Illustrated by 63 en. 
gravings. including examples of the most m9dern en. 
gines. Fifth edition. thoroughly revised, WIth much 
new matter. 12mo, 414 pages . . . . . . . . . . . . . . . . . . . . $'l.OO 

III OdCTll ,\ In('l' i cn n  J . ocolnotive Engines. Their 
Design, Construction. and :\1  anagement. Illustr2.ted 
by 78 engravin gs . l�mo, 383 pages . . .  , . . . . . . . . . . . .  $�.OO 

� Tltr abm'e o r  any oj our Books sent by mail, free of 
po�taoe, II t the pub/fcation price�,to an1J address in the 1vorld. 

� lUustraterl circlllars, sllowing full tallIes oj contents 
of all oj the ab01Je 'valuable book�, 1t'ill  lie �ent free to any one 
in any part of the 'world 10ho 'ZeItz send lus address. 

� Our f{ww and Revised Catalogue oj Practical and 
Scientific Bouks, 84 paaes. 81;0, as 1vell as our other catalogues 
awl circulars, the 1u7wle cOl'er'ing everu branch oj Science 
applied to the Arts, sent free and free of postage to any one 
'in any part oj the 'world who 'Lvill furnish his address. 

H E N R Y C A R E Y  B A I R D  &, C O . ,  
INDrSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS 

�1 0 Wal nut �t . . P hi l a delphia,  PIl . . U. S. A .  

HOl\fE-1IADE INC U BATOR. -PRACTI-
cal d irections for the manufactUre of an effective incu­
bator that has been carefu l , y  tested and found to per­
form all that may be reasonably exnected ; with direc· 
tions for o perat i n g .  \V ith .t figures. ('on tamed in SCI­
E ::-.; TIFIC Al\-a:H. H 'A X  S U P J ' L K�\H.ST.  No . •  ,30.  Price 10 
cents. '1'0 be had at this office and from all newsdea1ers. 

The C H A N D LE R  
W ATE R M OTOR 

'Yorks well on ]�ow and High 
Pressures. 

Single, Duplex, rrriple, and Quad­
ruple A utomatic P H,n' O N  lUO. 
TORS, adaptecl to all classes oj w()l·k. 

Send for Circulars . 
WM .  H .  LOCK, Buffalo, N .  Y.  

H O W  T O  MAKE DYNAl\l O ELECTRIC 
Machines.-By Geo. M. Hopkms. 'Vlth drawings to scale 
and full directions for constructing- dynam0s o f  di1ferent 
sizes. rrhe small  mach ine is intended tor experi mental 
p U l' poses.  \V i l l  heat from 4 to 6 i nches of platinum wire, 
produce t il e  e lectri c  l ight, decumpuse water rapidly, magn etize steel, ring- a large gong, give powerful shocks. upel'ate induction COils, ann Will,  tor temporary use, re­
p l ace 8 or 10 Bunsen cells .  Con tai ned in SUPPLRl\IENTS 
J � 1 and ."} 99. Price 10 cent!:; eacp-. The larger rna .. 
c h m e  produces eight I6-candle lights or one powerful arc J ight. Can b e  arranged as a series, shunt. or com­
pound wound machine, Can be run for a short time by two or four men. Requires one horse power for con­tin ued running. Best engravings of dynamo ever pro. 
duced. Detai ls  of evcry part shown. 'Vi nding of arma­ture and fie ld magnet plain ly i l lustrated. A ny intel­
ligent person with the aid of these drawings and instruc­
tions may make useful ,  durable, and efi"ective machines. Contained in SUPPLEME�T 60 0 . Price 10 cents . M U N N  & CO . .  P UBLISHEHS. 3iH Broadway, New York. 

Watchman's Improved T i m e  Det ector 
�with Safety Lock attach­

ment. Patented 1H75-h-7-
80-8 L. Beware of in­
fringements. This 
i n strument is  sup­
plied with 12 keys 
l o r 12 station s. In­
valuable for all con 

employing 
n I g h t watchmen. 
Send for Circulars 
to �;.  li\IHAUSER, 

P. O. Box 2S75. 206 B'way New York. 

T H E  PH ONOGRAPH.-A DETA iLED 
description of the new and improved form of the pho­w1graph just brought nut by Edison . With 8 engrav­
ings. Contained in Sel �: '· TJFIC AMERICAN SUPPLE­
l\I i<iNT, Ko. 632.  Price 10 cen ts. '110 be had at this office and from all news(J ealers. 

£J!Ett!ST��N��! 
IN THE WORLD. 

�Speed, Comfort and Safety. 
,.

. 
._ AGENTS WANTED_ 

Large I l lustrated Catalogue sent Free to any Address. 
THE EAGLE BICYCLE MFG. co., 

STA_FORD, CONN. 

I � t .e u t .e . 
An deutsche Erfinder. 

Die grosse nnd thfitige Kiasse der dent�chen Erfinder 
in dc:n Vereinia t cn �taaten machen wir be�onderB darauf 
aufrnel'ksam , da88 um-ere Firma durch ihre Verbindun .. 
g:'m lI lit \Va ... hi l l g ron llnd d H en ropiiischen Hanp! sHid­
ten, hE":3ondere Vorthei l e  zur Erlallgung von in- unu RUS­
lall di�chen Patentell bietet. Jed ,r E ' fin derl gleichviel weleher Natiollalitiit an1;e­
h or i g. ist durch dte l i b e ralen P d t e l l tgf'sr't7.e del' Vereinlg, 
ten Staaten zumPatell t>chut7.fiir Erfindungen bel'echtigt. 

Unsere Firma ist herdt, geS ! ii l zt unf  due 45 jiihrige 
Erfali rl1ncr, dcntF-che Erfin der j C'dr>r Zt-'it 7,U berathen 
und ihl le-il behii lflich zu se in 7:U massigen Preisen rasch 
und pfinktlich Patente zu erlang"'n . 

Unsere deut�che Abthei l l ln� wil·d von fah i gen dent­
schen In gen ieuren gelei t et wf'lcl1e in der Office mit per ... 
sonUch vorsp �·echend f>:n Erfi.:-ld,'>'l"n direkt verkehren, und 
Rath und Anskunft g"f-'bpn, - l"7ne-ere weltbekanllta und 
popular gf'halte l l e  Zeit�('hrift der ' "  Scientific A mprican" 
bcspricht in ihl'en Rpaltptl die hedentenderen El'fin dungen del' Nenzdt .. Eine k l lrze Bef<chrcibung von J> findnngen, 
die durch nns pa.tf-'ntirt werden , geben wir unentgeltliCh 
in unserer Z('>it�chrift. 

Correspondenz in deutscher �pra('he erbeten . 
Pamphlet, iu deutscher "p" ache, fiber Patente wird auf 

Verlaugeu frei zugeschkkt. 
�lan adresslre : 

MUNN & co., 
361 B�"a.-lwflY 1'\o->w York. 

$titutifi t !mtti tau. 349 

Directions and Dimensions for construction, with one 
illustration of cold house for preserving fruit from 
season to season. The air is kept dry and pure through .. 
out the year at a temperature of from 34° to 36°. Con� 
taine d  in SCIENTIFIC AM BRlCAN SUPPLEMENT No. 1 1 6. 
Price 10 cents. To be had at this office and of all news. 
<!ealers. 

C x...A. B.:&:. , S 
Ventilating and Drying 

F A N S. 
Running. A d j u s t a b l e 
Self .. Oil ing Bearings. 

natalog-ue free, 
Press Rolls for Wool 

\Vashing and 
Machines. 

GEO. P. C L A RK, lUllnuf. 

Box L, " indsor Locks , Ct. � P O P  S A F E T Y  V A L V E  Olt\ b  WAT E R  RELI E F  VALVE !Jrl'i IMPROVED STEAM GAGE 
@ '" STEAM ENGINE INDIOATOR 

S i n g l e  n e l l � ' h i ln e  \"\' h i Mt l e , and all Instruments 
used in connection with Steam, A ir and Water. 

Sole Agl!nt� Jor Clark's Ltnen .btre Hose. 
NEW YORK. LONDON. 

CROSBY STEAM GAGE & VALVE CO. t�.t��,:eMIt�:: 

2 nd � MACH INERY  �i  
N. Y. �I ach'y Depot, Brid"e Store 16. Frankfort St., N.Y. 

E L ECTRO MOTOR. SIMPLE. HOW TO 
maKe. By G. M. Hopklns.-Descrlption of a small electro motor devi�ed and constru cted with a view to assisting amateurs to make a motor wnich m ight be driven with 
advan tage by a current derived frum a battery, and which w{)uld have sufficient power to operate a foot 
lathe or a n y  machinE" requiring not over one man power. \ \  ith 11 figures. Contained in SCH�NTIFJC AMEIUCAN 
S(!PPL I<;,\H.NT. No. 64 I .  Price 10 cents. To be had at this uffice and from aU newsdealers. 

STEVENS PATENT FIRlU JOINT 

H E RMAPH RODITE CALI PERS 
N o .  5 6  E .  Price List.-Sent by mail. 3 in ch . . . . .  $0.35 / 6 inch . . . . . $0.65 1 10 inch . . . . . $0.8,) 

4 " . . . . .  0.45 8 .. . . . . .  0.75 12 .. • . . . . 1.00 
5 " . . . . . 0.5.5 

Ideal and Leader Spring Dividers Ilnd Cali­
pers, Ideal Surface Gauge�, Depth Gauges, and 
l!-'ine Machinists' Tools. 

lIT' lllUiltrated cataloQue free to all. 
J. STEVENS A R MS & T O O l, C O . ,  
P. O. Box 280, Chicopee Fa]]s, Mass. JM Ch Do it yourself. Cir­

� . eap ,:ular press $8. Size 

P · te for small newspa­
per, $44. .F:very­rln Ine- thing easy, printed 

rules. �end two .8tamps for Catalogue to faUl:.ury. KEL � J£Y & CO., Meriden, C o n l l ,.  

P U L L E Y S  H A N C E R S F R I CT I O N  C L U T C H ES:  
lSI" A T:J:ON' AL 

STEEL 
TUBE CLEANER 
A LIBRARY FOR $ 1 .00 

Five books In one. Worth its weis-ht in gold to every mechanIC. The very latest in. formation for 20 d i ff e r e nt trades. This wonderful bo"" 
���l��ll�: ��}i�hP;{flC�SJ ��b���:�� cret processes, and new infor:. mation that cannot be h a d  e lsewhere for less than $25.00. The Modern Steam Engine­How to Read an Indicator­The Westinghouse Air Era1\:'3 
-Blacksmith's and :Machinist's Tools-Practical l\iathematics Simplified-Tin and Sheet Iron 'Yorker's Manual-Carpenter's , nGES Manual-Points for Painters­J'\. l\lagnetism and Electricitv-. How to Get a Patent-A Jire­chanical Dictionary. Everything fully explained in 

one handsome volume and guaranteed to be abso. lutely correct. Send $1.00 for a copy bound in silk cloth, or $1.50 for ]\Iorocco binding. With each copy of the l)(?ok we give free a complete working chart for settmg gear teeth. The regular price of this chart IS $1.50. AGENTS WANTED. Write for 
terms. LAIRD & LEE. Publishers, 203 Jack­Son Street, Chicago, Illo 

� The tourist route between Chi� �I I ( cagu and Southern Winter re-
1'!�.MM!.

�
��lsorts via Ind ianHpoH� and em­

_ lDUISVllLE [WAl9Al!V &CHICA�a R l'. �WI��tiko���
a
r�r��ra;�� a�8��:; 

JAMES BARKER, Gen. Pass. Agt., Monon Block, Chicago 

DEAFNESS &. HEAD NOISES CURED by -' Peck's INVISIBLE TU BULAR EAR 
CUSHIONS. Whispers beard. Com­

fortable. SuccesHfu l where all Remedies FAIL. Ills. book& 
proofs free. Address F. HI8eO� 858 Broa.dway, New York. 

Astronomical Telescopes 
o f  superior defining power. 

EY E PI ECES, etc. 
Manufactured by 

W. & D. lUOGEV, 
418 West 27th Street, New York. 

Send for catalogue. 

IT. ��!'WJ:.eir���8�lo����1�£:'�e�ll�a �r�����!: 
als, in triplicate, will be received nt this office n n t i l  1:� 
o'clock noon, i\l onday. December 1, 1890, fnr the delivf'ry 
at Sandy Hook, N .  J . , of 41,000 cubic yardf' of broken 
stone (gran ite, trap. or l imeston e) a:nd 62,000 barrels of 
Rosend ale cement. rl1he attention of bidders is invited 
to Acts of Cong-ress approved Feb. 26. IS&>. and �'eb. 23, 
1887, Vo l . 23, p. 332, and vol. 24, p. 414, Statutes at Large. 
For full information, apply to 

G. L. G I.LLESPIIll, Lieut. 001. of Engineers. $1 OCASH An investment of tbis amonnt 
and $5 per month will realize 

_ to the purchaser 100 per cent. 
within two veaf!�. One of the be�t subur­
ban properiieH in Tacoma, Wash., on the 
l ine of street railwHY connecting two 
flourishing cities. Pri ce of lots, $100 j 

corner lots, $125. Write for maps and parti c ulars. A 
liberal conceAsion made to parties buying in lan'e quan­
tities for caAb . Reference, Washing,ton National Bank:. 
E. N .  O U I M I:TTE, 1316 Pacific Ave., 1 acoma, W ashington. 

OIL W'ELL SUPPLY co. Ltd. 
9 1  &: 9'l 'IV A 'r ER STREET, 

P l l tsbur lth, I:'a • • 
M an u facturers of everything needed for 
.A.:ELT.E' S :i: .A. J.V  �:EJLLS 

e i ther Gas. Oil, 'Vater, or M ineral 
Tests, Boilers, l'Jngines, Pipe, 
Cordage, Dril l ing Tools, etc. 
1I 1ustrated ca!.alogue. price 

lists an d discount sheets 
on request. 

ARTESIAN 
Wells , Oil and Gas Wella, drilled 
by contract to any depth, from 5( 
to 3000 feet. We also manufacture 

t��:(f[�Jt c���r:��f�:.q¥>�;� 
able Horse Power and Mounted 
Steam Drilling Machines for 100 to 
IiOO ft. Send 6 cents for illustrated 
catalogue. Pie l'ce A I·tes i a u  
a n d  011 W e l l  S u pply C o  • •  
SO Beaver Street. New York. 

Portable GDSOliJE Engines 
For Threshing Machines, Hay 

Presses, Corn Shellers, Pile 
Drivers, "\Vell Diggers, &c. , 

our newest and latest Engine a little 
wonder and a giant to 'work. Send/or priccs."�Iention thispaper. 

Van Duzen Gas & Gasoline Engine CO, 
C I N C I N N AT I .  O H I O .  

Popular .Books 
-FOR TIIIll-

HOLIDAYS. 
EXllf"I'imelltnl Sci cll ce .- By Geo. M. Hopkins. 

Xa.t ural Phi lmmphy w ithou t a Te-acher S imp l ified . In .. 
ter('siillg .l£xperiments i n  Ev ery B r t. rl (·b of PIH!:; les De­
SCri lJl ions of S i m p l e  and E ffi c i e n t  A IJ I,ard tlls. mnch of 
whieh m a.y be Made at Home. A m ong Subj ects treated 
are Electricity in all its BranclH'f'. )lagnet ism, Heat. 
Light, Photograph y, l\iicf()scoPY , O )Jt icu l I l lusions, Me­
chamcs, etc. A world of Va l ua b l e  I n formation.  A 
Source of Rat ionnl Amusement. A superb w()rk for 
Young and O l d. 740 pages, nearly 700 first class engrav-
ings. El egan t l y  b o u n d  in cloth . . . . . . . . . . . . . . . . . . . .  $4.00 

P o p u l a r  Sci e n � i fi c  It{·creatiol ls.-rrranslated and 
enlarged from the French of G a s t o n  'l' issan ctier, and pro­
fusely i l lustrated. rrhis book In c l udes the famous series 
of I:£xperiments I n  P h y sic's 'Y i t h out Apparatus,  that have 
won such wide appreci:.l t i on in so wany huuseholds. Ex­
periments in Physics ann C h emit'try,  �atnral Magie, 
El eetr icity, und s imi lar sl1bjects are a l l  treated and very 
ful l  v i l l u�trated ,Yith thf' Illust art is t ic woodcuts. 900 cuts. 
780 'large pages. Holiday edit ion.  Half leather, gi lt 
top . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $4. 00 

C :r c l o p re d i c  :-;ci f� n c e  S i m p l i fipd.-By J. II. Pep­
per. \Vith over 600 i l l u strations . rl'rent ing on Lig-ht. 
Heat , ElectriCity, Magnet islIJ , Pneumat ics, Acoust ics 
and Chcmistry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $2 . 5 0 

'I'his is an excellent work. 
Boys' R o o h: of �ci ence.-'l'he Boys' Book of Sci­

ence, by J ohn IIpllry Pepper, author of t h e  I '  Pl aybook 
of Metal s. " I l lustrated with 453 engravings. chietty exe­
cuted from the author's sketches. B y  H. G. Hine .  Re. 
vised. with many additions, by T. C. Hepwort h .  New 
edition . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 2 . 0 0  

Iiolne Expcriln e ll t s  i n  8cie n c e .-By T. O'Conor 
S l oane, E.M.,  A . )1., Ph .D � I l lustrated by 91 en gTH vings. 
260 pages . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 1 . 11 0  
SYNOPSIS O F  CONTE�TS : Ch apter I .  }"Jxperimenta l 

Science. II .  Mechan ical OperatIOns. I l l .  Ex periments 
in l\Iechan ics. IV.  Experiments in Gravitation , Hy· 
drau l ic,:; and Pneufll atic�. Y. A toms and Molecules. 
VI. }<.Jxperiments in Mol ecul a r  Physics. VII. Experi . 
ments with Soap B u b b l ef'. V I I I ,  Exp er iments in Heat , 
Suund, and Light. IX. Lecturing, Index .. 
"Electr i ci t y  in D a i l y  ] � i fe.-A Pupular Account of 

the Appl ication of Elect ricity to Every Day Uses. ,V ith 
_____ � _ ___ . - I�O i l lust rations,  8vo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  !t 3 . 0 0  

�oln ., tlli n U"  N ew. S t rall u; e ' s  
Patent Combin <ltion Vise and 
Dri l l. Before you bu y a V i se, 
send for circular ann price l i st. 
Address S 'l' R A N G  Ill ' S MA­

WORKS, TAUNTON. MASS_. U. S. A. 

PROGRESS MACHIN E "WORKS, 
.e..._ &; P_ EEO-v'V':N", 

44 :E=-ark :E=-1ace. :N'. "Y. 

R_"-N K S  T H E  HIGHEST 
Endorsed b y  the best Engineers. 

C H A L M E R S · S P E N C E  C O .  
Olli ce,  5 9  Liberty "treet, 

Works, 41�.425 J<], Eighth St.,New York 

Barnes' New Sensitive Dr i l l  
H a s  The�e ( ;:  . .  ent A dva.n tages : 
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m otion rever�t:'d, wit hout stoppi ng the rn a  .. 
c h i n e  or I'!> h i fr i l l g  b e l t s  • .More or less driv­
ing power can bE' applied to the drill spindle,  
as t h e  size of t b e driJJ or the nature of the 
work may demand. 

W. F.  & JNO. BA RNE!ii CO., 

1 9 !I9 Rub}· St.,  Rockfol'd, III. 

TYP E  FO R TYP EWRITERS 
StenCIls, Steel Stamps. Rubber and 

Metal rrype Wheels, Dies, etc. 

���fte����e�����::?t�����\c�?:n� 
ufactured by special con tract. New York Stenci IWks., 100 Nassau �t., N .Y 

FOIl �A L E .-Patent on the Toy Pistol described on 
pag-e sag t.h is issue. Best thing out for holidays, 

Address CHAS_ BLAM.PIED, JAMAICA PLAINS, :\IASS. 

g�ODELL Double Case TYPE WRITER 
*" It has 78 Cha.racters, and is the only Type Writer 

,., 
. 

with Check Perforator attachment. Is fast taking 
.... the lead of all Type Writers. Larger sales than 
=: all others combined. Send forcirculars. o . " . '  ODELL TYPE WRITER CO., 85 Fifth Av., Chicago. 

�F R E E Two kinds Perfume, Orange Blossom a.nd Rose, wilh a.n 
unique Po�ket_Book. frAe to any address for 10 c. postage. 

Cut th;. o<It. 'l.'UE U. B. SUPPLY CO . • PALATINE. ILLS. 

T� Scientific A merican 
PUBLICAT IONS FOR 1 89 1 .  

--0-
The prices of the d ifferent pu blications in the United 

States, Canada, and ::\1 ex ico are as folloW8 . 
RA'rES BY MAIl.. 

The SCientific Ameri can (weekly one year $3.00 
The Scientitlc American Supplement (weekly), one 

year. • . . . . . . . . . 5,00 
The ScientifiC American, Spanish Edition (monthly) 

one year, . . . . • _ . • • 3.00 
The SCientifiC American , A rchitects and Builders 

Edition (monthly). one year. . 2.50 
COMBINED RATES. 

The SCIentific American and Supplement, • $7.00 
The Scientlflc American and Architects and Build-

ers Edition, . b.OO 
The Scientific American, Supplement, and Archi-

tects and Bui l ders Edition. . • . . • 9.00 
Proportionate Rates for SUI: Months. 

This includes postage, watch we paYe Remit by postal 
or express money order, or draft to order of 

MUNN &: CO • •  361 Broadway, New York. 

In this work eminent experts treat in a popular 
m,mner of the Electric Rai lway, Motorf' , Lighting rl'ele_ 
graphs , Cables and t h e i r  I.Jay ing. E lect r ic ity i n  the 
Household,  in 'Varfa"'e, on Lan d and Sea, and as ap­
plied to the Human Body . 

EJeetricity i ll the Seryice of lU a n .-A Popu lar 
and Pract ical Treat ise on the A ppl icati ons of El ectn c i t v  
in Modern Life. B y  A ,  R. Von Uroani t z k y .  From t he 
German . Edited with copious addit ions by L. \Yol'mell , 
and an Introduction by .lohn Perry. M.E. W it h 850 i l l u s-
trations, 8vo. cloth. N. Y . , lSS6 . . . . . . . . . . . 0 0  . . . . .  $6. 0 0 

P ract.ical El ect rici t y . -A Treatise for the Use of 
Students of .l£lectr i eal Engineering. teaching how to 
procure a Knowledge ot· the Electric Current. Difference 
of Potential ,  ltesistance. E l ectromotive Force , Quanti .ty , 
Capacity, Power, etc. By \-V. E, Ayrton, F.R.S. \V lth 
numerous il lustrat ion s. d iagrams , and formulm. A valll� 
able work. 516 pages , 8vo . . . . . , . . . . . . . . . . . . . . . . . .  , . .  $2. 5 0  

Electrical I£ ll gi ll eeri n :r.-B y \V. SI ingo and A. 
Brooker. A PnlCt ica l Book for Electric Light Artisans 
and Students. rrhis is a Comprehensive �'reatise on the 
more Important Modern Applications of Electricity. 
63() pages. 300 illustrations . . . . . . . . . . . . . . . . . . . . . . .  , . .  $3 .5  0 

l:lectl'i c al Di c ti o n ary.-By Edwin J. Houston.  A 
D ict ionary of Elcctrical Words, rl'erms , and Phrases. 
Brief Descriptions of Princip l es, A pparatus, Machinery 
Hnd Inf'tru ments. rl'ables, Formulm, etc. A de� lrab l e 
book. Fully illu st.rated . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $2 . 3 0 

1l}'n atllo-Elcctric lU ach i n ("s. �By Carl Hering. 
Principle� of, and Practical Directions for Designing 
and Con structin g Dynam os, with an A ppendix con1a i n ­
ing- several Articl es 011 A l l ied Subjects, a n d  a r:I.'a b le o f  

rsg8.
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II n swpll ' �  E n � d  Il CP)'IOI' Po('k{'t. H o o h: .-Engi neers' 
Pocket Bool{. ::\lechamcs' and Engineers' Pocket Book 
of 'llables. Ru ieH , ann t ol"ll.l U l a s  perta in i n g  to .l\iechanics, 
Mathematicf'. and P hy�ics : ine l uding Areas, S q u a res, 
Cubes. and Roots, etc.; Logari thms, H y d raulics, H y d ro­
dynamics, St.eam and the Steam Ell.!!ine, Naval A rc l J itec� 
ture, Masonry, Steam Vessels, Mil ls .  etc.; Limes, 1\l or­
tars, Cements, etc.;  O rthography of rreehn ical \\f ords 
and Terms, etc. FiftY-f'ccond cdition. Ey Chas. H, Has-
wel l. 12mo. pocket bool;;: form . . .  , . . . . . . . . .  , . . , . . . . . $4 . 0 0 

E n gi n eers' H andy Booli:.-Containing a full Ex­
planation of the Steam Engine Infhcator, and i t s  Use lmd 
Ad vantages to Engineers and Sten m Users : with For� 
Inu l rn  for Estimating the Power of all clas�ef' of Steam 
Engines ; al. so, Facts, Figures, Q uestionf', : lJld rl'ables for 
Engineers who wish to Qual ify tl l ernselves for thc U n i t e d  
States NNvy, the Reven ue SCl'v ice, the Mercauti le Ma­
nne, or to take ch arge of the better class of S1u tionary 
Stcam Enginef1. One volume. Second edition. 675 pages. 
16rno, tucks. gilt edge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 3 . � 0  

T h e  l:J rnct icr!.1  � H � n m  EuU"in eer' s Gnide.-In 
the Des i gn Const ruction and M a na gement of Ampri c:m 
Stationary, Purtable, and St eam Fire BngineM, Steam 
Pumps, Boilers. Inject ors, Governors, lndicaton., Pis­
tons and Rings , Safety Va.lves and SteHm G<luges. For 
the Use of Enginet'rs, Firemen , and Steam Users. By 
Emory Edwards. llluf'trated by 119 EngrHVings. 'J'hird 
Edition, revised and corrected. 420 pp. 12mo . . . . $2. a O  

Every lU a n  H i s  OU'II ll l ecban i c.-A Co mplete 
Guide for Amateurs. New Holiday Edition. rev i sed and 
greatly enlarged. \Vith an .A IJpendix. 924 pp .  8IlO wood 
cuts. 8 Working Drawin g-, . (1890.) Price . . . . . . . .  $ 3 . 5 0  

G e m s  and P)'eci o u s  !'"!\I 01U'M of NOI'tll A nu'ricn.­
A Popular DeRcription of th e ir Occurrence. Value , His­
tory, ArchreologlCal .  and of the Col l ections in vt'll lch they 
Exist. also a ChH pter un Pear1 8 , a.n d on RenlHrkable For­
eign Gems owned in the Un ited St)l t es. B y  George Fred­
rick Kunz. New Y ork. 18HO. Pp. 336. [ l Iu�trat ed with 8 
colored plateR and numerous engrav i ng ."! . Pri ce . $ 1 0 . 0 0 

l:Jrn ctical M i croscopy .-By G. E . Davif'. A Desira-
ble Work. I llustrated. 8vo . . . . . . . . . . . . . . . . . . . . . . . . $3 . 00 

Carpentl'Y Made En !!iiY ;  01', rP he SCIence and .A rt of 
Fra.ming on a l\Tew li nd Im prov pd SYRtpm. \\'ith Spec- inc 
Insl rUf�tions for Building Bal loon Frames. Barn Frames., 
IHill Frames . \-V arE-hOUSeR, Church Spires, etc. COln­
prisi n g  a l so a SystPln nf Bridge B u i lding, with B i l l s. E�­
t imai-es of Cost, and v a l nable Tab les. Il lustrated by 44 
plates, eompriRing nearly 200 figures. By "\V i l l iam E. 
Bell, Architect and Practical BuUder. 8vo . . . . . . . . $ a . O O  

W" A n y  of the above books promptly sent by mail, 
postpaid, on receipt of the price, by 

::M:U N N' d:) CO., 
Pu bl ishers of  t h e  " S c i e ntifi c  A m e ri c a n , "  

36 1 B road way, N ew York.  
p"" Senti for owr New and Oomplete OataloQue of Book., 

sent free to any address. 

W 0 R K I N G M O D  E es & L I GHT MACHINERY. INVENTIONS DEVELOPED. Send for M odel Circular. Jones Bros. E Co., C i n't i ,  O.  

© 1890 SCIENTIFIC AMERICAN, INC.
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Inside Page, eaeh i n s e r t i o n  • •  - • 71i cents a line 
Back Page, eael. i n se r t i o n  • • • _ $1 .00 a line. 

The above are chUfC"es per M,gate hne- ·about eight 
words per l ine. '!'h is  notice shows the width of the l ine. 
a .nd is set i n  agat e type.  E ngravings may head adver-
����.
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received at publi catio n  office as early as Thursday morn­
Ing' to appear in next issue. 

Victor Eicycles r 
For pleasure, business. reerea ... 

tion, and for a n y thing you 
could use a bicycle for. 

VIC'!' O n S  A RE BEST ! 
Send for catalogue.  

Omman Whrfl CO., 1lakm, 
C h i c o p e e  F n l l s, lU a ss. 

Jeieutifit �tutfi,au. 
B .  W .  J O B N S "  

ASBESTOS SEOTIOIAL PIPE COVERI.a. 

A Non-Conducting Coveri ng for Steam a n d  H ot Water Pipes, etc. 
RE &DILY ATTACHED OR REMOVED BY ANY ONE. 

A S B E S T O S B O I L E R  O O V E R I N G S _  
We a/1'8 prepared ta tak4 contractsfor applying Steam Pipe and Boiler Coverings in any part oft! .. United Statu. 

s:. "11V". oTOEENS lIII:.A.NUF .A.CTU�NGr COllll::E»Al.VY .  
SOLK MA.NUFACTUBEBS 01' 

H. W. Johns' Asbestos HUlboard, Sheathings, Building FeIts, Fire-Proof Paints, 
Liqnld Paints, Asbestos Roofing. e ' c. 

8T M aiden Lane.  N ew York. CHICAGO. PH ILADELPHIA. 
------

,. Improvement the order of the age." 

SY�AL�Sf MAlltA�lt m�� W�RKS 
W B B U R NS PROPT� 

SCI EN TIFIC AMERI CAN SUPPLE-
M ENT. Any d esired back number of tbe SCIENTIFIC 
AMERICA N SU PPLEMENT can be had at this ofilce for 
10 cents. Also to be had of newsdealers in all  parts of 
the country. 

The OTIS ElectriC Elevator 
for Private ReSidences, Hospit-
als, Small Offi c e  B u i ldings, . 
Stores, etc. It is sa fe. s i mp l e (no .i ! ' ! :���Y:::. recw��el�Vri�t�a:��'ij�!� : I I  . 

very Jight. A Iso manuffl.cturers 
of the Standard Hy drau­
lic Passenger and Freigh t ,  
Steam a n d  Belt El eva!o r  • •  

Otis B,'others & () .. . .  38 P . . .. k R o w ,  New Y o rk 

SMALL ELECTRIC MOTOR FOR AM-
ateul's .-By C. D. Parkhurst. Descri ption in d etai l of a smal l and easily made motor powerfnl enough to drive a �.en or Twelve inch brass fan and to give a good breeze. W Ith 1 5 :6gures drawn to a scale. Contain p d  in SCI EN­
'TIFle Al \H:RIC A :-"- S r ' pPLE)rE � T, No. 76 '1 .  Pri ce 10 ' cents. To be had at this Office and from all n ewsdeal ers. 

THE SMITH PREMIER TYPEWRITER ---, � @  J(£:I1FF;;W�y����R Co. . 

B �o� !"x�b�a�Il�!O�!!�!�� t!��� 

I,evels, TransIts, Surveyors' I: , 
Compasses, Pocket a n ci  Pris­
matic Com pal:'ses,  Hand Lev-
ele,  A n g l e  1\ l i rror�, Planime­
ters. Pantugnlphs, Engineers' J 
Shoe Rule8,  1.pveJ ing Rods, 

L�g:E"";""3,,"2. PC?:t�l�����n
e
�ppl iCation. 

VELOCITY OF ICE BOATS. A COLLEC-
tion of interesting letters to the editor of the SCIENTIFIC 
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WO R K I N O  M O D E LS nlld Expel' i m.e n ta l  
W o rk. New Inven­

tions worked out. Smull  mach inery built i n  iron or brass. 
W orking drawings made. Aug. Zaubitz, 48 Centre St., N. Y 

S A W  S Wun ted 50.000 Sawyers S A W  S a n d  Lu m bermen t o  

A send u s  t h ei r l u l l  address for a copy of Em .. A erson '8  W'" Bouk of � A W S ,  n ew 1 890 edi .. 
tion. \V e are first to i n t roduce NA TURA L 

W G A S  for heat ing and t em pering �nw8 With W wonderfu l eUect u pon i m proving t h ei r  q uaI-
ity and toul£h ne8s,  enab l i n g- u s  t o  reduce 

E Is not affected b y  wet, d ry,  or heat. Send your 
name and a d d re8s for price l i st and descri pti on to 

L T H E  �I I ]) G I . EY \\}R �: ,  U E LT ,C O . ,  OF 
Important Improvements. 

A ll the E.-ential Featnres greatly perfected. 

faRter than the wind which propels them. TIlustrnted 
With 10 explanatory diagrams. Contained in SCIENTl FIO 
A!lEUlCA N S epPLEMENT, No. 2 1 4 .  Price 10 cents. To 
be had at this office and from all newsdealers. 

S "rices. A ddress E .1 I  �; R!'IU N ,  S M I 'I'M S & CO. ( L t d . ). n e R v e l' F a l l s ,  l'a. 

T 
B E A  V Ut I<' A L L !'I ,  I E N N A . ,  U. :0;. A. Re­sponsibl e  age n t s  wanted t o  sel l  this new invention, 

The Most Durab l e in Alhmment. 
Eusiest Running and Most Si lent.. 

All type cleaned in 10 seconds without SOiling the hands. 

S covered by more than twenty patents. h ere and all 
over E!lrope. Iar' I n  w1'iting BRJne this pa per. The Smith Premier Typewriter Co., Syracuse, N.  Y'l U.  S ,  A. 

COMPTOMETER 
ALL A R I T H M E T I C A L  

• • • •  P R O B L E M S  
Solved rapidly a n d  accurately 
by u s in/! the COMPTOl\lETER. 
Saves 40 per '-�en t .  of time. 
E n t i r e  r e l i e f  from mental 
strain . A dapted to all com­
merc i al and scient ific compu­
tations. Send for cireul.n. 

FELT & TARRANT M FG ,  CO" 52-56 I l linois St" Chicago, 

T H E  MOD E RN I C E  YACHT. - BY 
Geo. W. Polk. }. n ew and valuable paper. containing 
full practical d i rections and specifications for the con­
str llction of the fastest and vest k i n d s  of lee Yachts of 
the latest , most appruved forms. Illustrat e d with en­
gravings drawn to scale, showing t il e  for m ,  position, 
and arran?emellt of all the varts. Contained in SC I EN­
Tl FIC AM E R ICAN 8UPPLEM I·;N'l" No. 6 "o! 4 .  Price 10 
ceuts. To be had at this ofilce and <if an newsdealers. 

NEW KODAKS 
" You press the button, 

we do the rest." 

Seven New 
Styles and 

Sizes 
ALL LOADED WITH 

Transpa'l'ent 
Films. 

�'or sale by all Photo. Stock Dealers. 
TH E EAST M A N  COM PA NY, 

Send jor Catalogue.  lWCHESl'ER, N. Y. 

AN EW CATA LOC UE 
V A L U A B L

OEPA P E R S  
Contained in SCIIIlN T I F I C  AMERICAN SUPPIJEMENT, sent 
free oj Ch(lTge t o  any address.  

M UN N  & V I I . ,  3 6 1 Ilro n ,h .. ny, New York. 

Barre l ,  Keg, Hogshead 
AND 

STAVE DIUHINERY. 
Over 50 varieties manu­

factured by 
E, & B, HOLMES, 

B UFFALO, N. Y. 
Also a full line of Wood 

Chamfering, Howeling, and Crozing. Working M achinery. 

ST EREOTYPIN G ;  THE PLASTER AN D 
Paper Proce8ses.-Cumpo�ition and preparation of the 
mould, the best a l l oys o f  metal and proper degree of 
h eat, trimm i n g and  mending t h e  plate, etc. A m inute 
description of b o t h  proces8 e� . with n umerous i l lustra.­
t i o n s. A paper of great interest to every printer. B y  
Thomas Bolas, F.C.S • • .F'. I.C.  SCIENTH'IC AMERICAN 
SUPPLEMENTS, 1 1 3  and 1 1 4 .  10 cents each .  

PAT E N T S !  
M ESS H..8. M UN N  & co.,  i n  connection with the pu b l i ­

cation of t h e  SCIF. N T I F I C  A MERICAN,  con t inue tu ex­
amine im pruvements, and to act as Sol icitors of Patents 
for inventors. 

In this l ine o f  business they have had fnrtu-one years' 
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for Bouks, Labels,  Rei ssues, ASSIgn ments.  and Reports 
on lnfrinl!ements of  Patents. A l l  b u sineso i n t r u sted to 
th em is done w i th special care and promptness, on very 
reasonable terms. 
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tents, etc. 
We also send. free of charge. a Synopsis of ForeiJm Pa­

te]1t Laws, showing the cost and method of becurina­
patents in an the prinCipal countries of the worl d. 

MU N N  &: C O . , S o l i C i tors o t' Pate nta, 
361 Broadway, New York. 

BRA NCH O �· FICES.-No. 622 and 624 F Street, Pa­CIllo Building, near 7t h Street, Wuhingtoll, D, C, 

S e n d  for Cat.alogue. 

Hoskins' Pawnt Hydro·Carbon 
B L O W- P I P E  A N D  ASSAY FURN ACES. 
No dust. No ashes. Cheap, 
effect ive, economical, port-

able, and aUl omatlc. 
Send for Price List. 

W. Hoskins, 81 S. Clark st., 
Room 50, Chicago, Ill. 

J E N K I N S  B R O S .  V A LV E S ! 
J EN K I N S  BROS.,  71 . Iohn St., N .  Y.; 105 Milk St.,  

Boston : 21 North 5th St" Phi lll. :  54 Dearborn St., Chicago. 

2 to 4O H. P. 
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Sufficient power to actuate a sewing machine. With 1 1  
engravings. Contai n e d  i n  SCI E � TIFIC AMERICAN 
S lT PPLEMENT, No. 7 iJ 9 .  Price 10 cent • •  To be had "t 
t h i s  o ffi c e  a n d  from a l l  newsdealers. 
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O u r  S I C H T-F E E D  

LASS OIL CUP 
Fig. 306, 

Will just suit you. Write for complete 
Catalogue. 

The Lunkenheimer Brass Mfg, 00" 
10-1 7 E .  8th St. ,  CINCINNA.TI, O. 

THE AMERI�AN �ELL TELEPH�NE ��. 
95 M I LK ST . ,  BOSTO N ,  M ASS . 

This Com pan y owns th e Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877, N o. 1 �6, 787. 

The transmission of Speech by all known 
fOfms of Electric Speaking Telephones in­
frin ges the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furn ish­
ed by it or its l icensees responsible for such 
unlawful  use . and all the consequenceb 
th ereof, and liable to s n i t  tll Prefor. 

The most Sut'cenful Lubricator 
for Loo8e Pulleys III uae. 

U Z E N ' S  PAT E N T  'ii��!i'�;(,�;P��U��LLEY 0 1  LER 
Ohl .. 

THE LOCOMOTIV E . - BY 
A .  H net. DeSCription of a vessel supported and pro­
pelled by revolving drums. W ith 8 tlgures Contained in 
llC i E N TIFIC A M ERICAN SUPPL >:MENT, ·No. 16iJ.  Price 
10 cents, To be had at this office and trom all news­
dealers. 

GATES ROCK  & O R E  B R EAKER  
Capacity u p  to 150 yards per hour. 

Has produced more ballast, road 
metal, and broken more ore than 
a l l  other Breakers combined. 

Send for Catalogues. 
C A T E S  I R O N  W O R KS 

iJO C So. Clinton St. , 
t :HICAGO. 

215  )fran kl in St • .  Boston, Mass. 
44 Dey Street" New Y ork. 

Catalog-ue free. A ddress Typewriter Department, 
P O P E  M FG. CO . . BoRt o n .  New Yorl{ ,  Chicago. 

G U M . E I,A STIC R O O F I N G  F E L T  costs only 
92.00 per 100 square feet. Makes a good roof for 
years, and any o n e  can put it on. Send stamp for sam­
ple and full particnlar •• 

GUM .' I , A S 1.'W ROOFING (JO., 
::J9 &; 41 West BI'oad way, New York. 

J,OCAL A G ENTS WANTED. 
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� UJl:ii J APANS AI R DRYING . EN A M E IS,TRANSPARENT, FOR METAL AND WOOD. P RO O F  AGAINST 
.:lOUDn ACI D S  A N D  A L K A L I E S . - WRITE FOA CATA L O GUE .-
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J t i tn t ifit  �mtr i can 
ESTA B L I S H H D  1 �46. 

The 1II0st Popular Sdentllie Paper iu the World. 
OnlF 83. 0 0  a Y e n .',  I n c hul i n  ... I'ostnge. WeekII'. 

;)� N U JJJberM ;1 Y ear. 

Tllit. wi dely ch'c n l a ted and splend idly lllu strated 
paper is  pu b lShfd weekly. Every n u m ber contains six­

teen palZes of u seful infOImatlon and a large number of 
orj�inal engrnvi n�s of new inventi ons un·d discoveri e8. 
representing Engineering Works, Steam .\ \ u chinery, 

New Inventions. Novelties in Mecbanics, Manuf:l ctures, 
Chemistry, �I ectricity, Telegraphy, Photography, Archi­
tecture. A griculture. Horti culture. Nutural Biat,ory, etc. 
Complete List of Patents ench week. 

T .. r 1118 of �lI b"CJ· i p t i on .-One copy of t h e  SeIEN­

TIFH' AME R I C A N  will  be sent for one yeat'-/i2 number.­
postage prepaid, to any subscrober in the United States, 
Canada or MexiCO, o n  recei pt  of l. II I · I "e d o l l n l"'" by tbe 
pnblish ers : s i x  m ontl; s , $1.50 : three months, $1.00, 

C l u Il N .-Special rates for several names, and to Post 
M asters. Write for l'Brt�culars . 

Tb e safest way to r e m i t  is by Postal Ord er, Draft , or 
Express Money Ord er. Mon"y carefully pla ced inSIde 
of envelopes, secu rely �eal e d ,  and correctly u d dressed 
seldo m goes astray, but is at tbe sender'. risk. Ad­
dress all letters and make an orders, drafts, et c., pay. 
able to �UNN &; C O o .  

36 1 B roadway, N ew Y o r k .  
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Sc ientific Amer ican Supp lement. 
l'hls Is a separate and distinct publ1catlon from 

THE S C l E " T I F l C  AME R I CA X , bnt Is uniIorm therewith 
In Size, every number containiug sixteen large pages full 
of engravings, many of which are taken from foreign 
papers, and accompanied with translated descript ions. 
THE SCl lt l'\ T I FIC A M I!: R I CAN S U I 'PL I!:M Ir. N T  i s  published 
weekly, Rud i n cludes a very wide rUDge of contents. It 
presents tbe most recent papfl'rs by em ment writers in 
all the prin�.pa1 d e partm e nts of Science a n d  the 
U sefnl }. rts, em braC ing B i o logy, Geology, M I n eralogy, 
Natural History. GeoJ! raphy, A rchreology. Astronomy, 
C h e m istry , Electri�ity, Lig h t .  Heat, � I echan i cal En gi­
neeri n g .  Steam and , Rail way Engineering, :\ l i n iDJr. 
Ship Building, M al'ine E n � ineering, Photogr: l phy, 
Techn oiogy, Manufacturing i ndustr1 es, Sanitary En­
gineering. A griculture. Horti cultul'e, Domestlc Econo .. 
my, Biogra p h y, ll e d i cine, etc. A vast amount of fresh 
and valuable information obtai nable jn no other pub­
lication. 

The most important Enaineeriny Works, :\ 1  echanil'!u1s, 
and M.anufactures at home and ab!'o&.d arA i llustrated 
and described in t h e  SUPP I .EM E :"" T. 

Price for the 8 ' · Pl'L ICMENT for t h e  United States and 
Canada, $5.IJ\J a y ear, or one copy of t b e  SCIEN1'IFIC AM­
.li: H I C A N  and one copy of the 8 U P P L lj:M � NT, both mailed 
for one year for $7.00. Sing , e  copies 1 0  cents . .A ddress 
and remit by posta.l order, expres� money ord er, or check. 

lll U N N  &; Co . . 3 6 1  Bro adwll f ,  N. Y . .  
Publisb ers S(,IH:'N"T I � 1C1  AME H I C A N  • 
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B u i lding E d ition . 
THE SC I ENTI FIC AM ERICA N  ARCHI'l'ECTS' ,A N D  

B U I LDERS' EDITION is I ssued m onthly. $2.50 a year. 
Single cople" 25 cents. Forty lurge qnarto pages, equal 
to about two h undred ord inary book pages ; forming a 
lar�e and splen did lU a g a z i n e  of A r e h i  f eel 'H'e, rich .. 
ly adorned with elegant plates in colors. and with other 
fine engravings ; il1us trating the most interesti ng ex. 
amples of m odern Architectural Construction and 
allied subjects. 

A special feature i s  the presentation in each number 
of a var i ety of the latest and De8t plans for private resi­
dence8.  City and country, including those of very mod .. 
erate cost as weJl as the more expensive. Drawings in 
perspective and in color are given, together with full 
Plans. Spec ftcations, Sheets of Details. Estimates, �tc. 

The elegance and cheapness of this lliltllnitlcent work 
have won for it the L a rU" e s t  C i rc u l a l i u n  of any 
Archltecmrnl pnbllcation in the world. Sold by all  
n ewsdeal ers. $2.50 a yea.. Remit to 

MUNN & CO., Publishers, 
361 Broadway, New York. 

PRINTING INKS. 
THE . .  Scientific American " i. printed with CHAS. 

BNEU JOHNSON & CO. 'S INK, Tenth aud Lom­blll:d StI! .. PhlJa .. 1md 47 Rose St" opp. Duane St,. N. Y. 

© 1890 SCIENTIFIC AMERICAN, INC.




