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Culvel·t" and Brlda-es. A BARREL STAVE HAMMOCK. 

From data furnished by Mr. D. ;T. Whittemore, chief We illustrate in the cut a simple method of con!!truct­
engineer of the Chicago. Milwaukee & St. Paul system ing a hammock. But little explanation is required, as, 
(which had a total length of 5,688 miles on January 1, owing to the simplicity, the illustration explains itself. 
1898), the length of open bridges on these lines was The material used ineludes a number of barrel staves 
11591-100 miles, and of culverts covered over with em- and some rope. The latter should be about one-half 
bankment 39 2-10 miles. .. Everything," says Mr. inch in diameter. It should be doubled and loosely 
Whittemore, "nut covered with earth, except cattle ,twisted. Then a second doubling without twisting 
guards, be the span 10 or 400 feet, is called a bridge. leaves it in condition for the introduction of the staves. 
Everything covered with earth is called a culvert. 
Wherever we are far removed from suitable quarries, 
we build a wooden cui vert in preference to a pile bridge, 
if we can get six inches of filling over it. These culverts 
are built of roughly sq uared logs, and are large enough 
to draw an iron pipe through them of sufficient diame­
ter to take care of the water. We do this because we 
believe we lessen the liability to accident, and that the 
culvert can be maintained, after decay has begun, much 
longer than a piled bridge with stringers to carry the 
track. Had we good quarries along our line, stone 
would be cheaper. Many thousands of dollars have 
been spent by this company in building masonry that, 
after 20 or 25 years, shows such signs of disintegratioll 
that we confine masonry work now only to stone that 
we can procure from certain quarries known to be 
good." 

....... 
A Well or Vinegar. 

A dispatch from Vincennes, Ind., says: "The 
mysterious vinegar well which was dug on the farm of 
S. W. Williams, just east of this city, has been ac­
coun'ted for, after milch discu�sion by chemists and 
others. Some twenty years' ago the farm was owned 
by F. M. Fay, who had an extensive orchard. ,The 
apple crop was large, and he made several hundred 
barrels of cider, to be converted into vinegar. While 
the fluid was fermenting, about one hundred barrels 
burst and their contents were lost. The cider sank 
into the ground until it reached an impervious strata 
of clay, where it lay until the well was dug on the same 
spot. " 

.. " ... 

AN IMPROVED FOOT WARMER FOR; BEDS. 

A BARREL ST AVE HAMMOCK. 

These are taken from ordinary flour harrels. Two 
such barrels give material for a good sized hammock. 
N ear each' end of each one of the staves a hole about 
one-quarter inch in diameter is bored. The ends of the 
staves are then inserted, as shown, in the lays of rope, 
between the two pieces on each side. The object of 
the loose twisting is to provide places for the introduc­
tion of the ends of the staves. Care must be taken to 

A foot-warming apparatus designed to circulate wa'
rm have enough twists to receive all the staves, and not to 

water through a chamber or casing disposed at the foot have the twisting too tight. 
of the bed, and intended to be wrapped with woolen or 

I 
If preferred, the ropes may be twisted as the staves 

other cloth, is illustrated herewith, and has been pa- are introduced. This gives a more certain method of 
tented by Mr. James A. Lewis, of St. Clairsville, Ohio. securing the desired mean between tight and loose 
Three separate receptades or liquid tanks are employed twisting. 
--a receiving tank, a heating vessel, and a foot warmer, To prevent the staves from slipping out, each one is 
the receiving tank resting above and supported from the tied in place. A short piece of string is wound at each 
heating vessel by guide clasps embracing vertical rods. end of the stave around both ropes, passing through 
From the receiving tank a hose or other suitable flexi- the hole already mentioned, and is then tied. The 
ble conduit passes to the lower part of the heating ves- ends of the suspension ropes are now secnred and tied 
sel, from near the top of which a similar conduit passes or spliced into loops, and the hammock is complete. 
to one end of the foot warmer, another hose connection The staves may be m,ed of their original width, or 
passing from its opposite end to the supply tank, may be split. Probably the most generally satisfactory 
whereby a free flow and circulation is secured between method is not to split them. The weak point in the 
the receptacles. If desired, check valves may be em- construction is the liability of the staves to bend and 
ployed whereby the heated water will always pass in pull out of place. This, of course, is more liable to 
tne direction from the heater to the foot warmer, etc., happen with split ones, which are of but one-half the 
and be prevented from any return flow. The flexible normal strength. 
conduits, near their connections with the foot warmer When such a hammock is provided with a heavy rug 
casing, have short internal re-enforcing tubular sec· and pillow, it surpasses in comfort the ordinary type. 
tious, as shown in the small figure, so that the pressure It can be made in a half hour, and we believe that the 
of the bed elothing will not prevent or retard the cir· half hour will generally be considered well spent bithe 
culation of the heated water. The funnel-shaped outer maker. Various other methods of securing the staves 

in which ca!!e it is found to have practically no eelf­
induction, and side spark is nearly stopped. 

It must .!Llso be remembered that a rod of iron carries 
off a discharge better than a rod of copper. The dis­
charge probably penetrates iron deeper than it does 
copper. Its inferior conductivit,y is considered even 
an advantage in rendering the flash slower and less 
dangerous. When galvanized, it can be made almost 
as durable as copper, and its liability 1:0 get magnetized 
is no objection. Prof. Lodge thinl{s the use of copper 
for lightning conductors is doomed. The lectures are 
full of interest for the architect. The liability of ob­
jects to be struck 

'
is shown to depend upon certain con­

ditions-for example, whether the flash occurs from an 
already charged surface which has strained the air close 
to bursting point, or whether the flash is produced by 
a rush of electricity into a previously uncharged con­
ductor too hastily for it to prepare any chosen path. 
These are considered, and the results of experiments 
given. 

".0' • 
To Build a ChlDluey. 

To build a chimney that will draw forever and not 
fill up with soot, you must build it large enough-six­
teen inches square; use guod brick, and clay instead 
of lime up to the comb; plaster it inside with clay 
mixed with salt; for chimney tops use the very best of 
brick, wet them and lay them in cement mortar. The 
chimney should not be built tight to beams and raft­
ers; there is where the cracks in your chimneys come, 
and where most of the fires originate, as the chimney 
sometimes gets red hot. A chin;mey built from cellar 
up is better and less dangerous than one hung on the 
wall. Don't get your stovepipe hole too close to tl)e 
ceiling-eighteen inches from it. 

...... 

AN IMPROVED CAR COUPLING. 

A coupling designed to be operated without req uirillg 
trainmen to go between the cars, and which permits of 
cars provided wit.h it being alSo coupled with those ha,"­
ing the ordinary link and pin drawhead, has been pa­
tented by Mr. Francis L. McNab, and is illustrated 
herewith. At the back end of the link socket of the 
drawhead is a shoulder limiting the inward movement 
of the link, and behind this socket is a longitudinal re­
cess, prolonged inward bya bore, receiving a tl'ip block 
and its stem, the latter surrounded by a spiral spring, 
as shown in Fig. 2. The forward end of the trip block 
il rabbeted out transversely at its lower part to provide 
a recess to receive the inner end of the coupling link, 
which thus rests beneath a tongue or lip of the block, 
and is held up at its outer end prior to coupling to an­
other car, the li p also servillg as a su pport to the 
curved coupling pin. The latter is pi ,'otally connected 
to a pivoted drop bar, whose outer end is connected by 
a chain to the central cranked part of a shaft journaled 
across the end of the car body and provided at its outer 
end with crank arms, hinged to the ends of the shaft, so 
that when th!> shaft is turned to lower the coupling pin 
to couple two cars, the arms may be placed in latch 
hook supports fixed to the car body, and when lifted 
or disengaged from the latches the arms will swing 
down at the side, as shown in dotted lines in Fig. 1. 
the weight of the pendent arms then being sufficient to 
hold the coupling up to prevent coupling while shunt· 
ing the cars, etc. 

may suggest themselves, but the above j 
== ---:-t, """ .71: 

is given as a simple and effective forni. :-= !! �I �� ;!-�I� 

LEWIS' FOOT WARMER FOR BEDS. 

passage into the receiving tank is elosed by a remova ble 
ball valve or spherical stopper. It is designed that the 
lamp 'by which the water is heated sh!tll have a chim­
ney of metal or opaque material, that the room may 
not be lighted. 

., ... 
Fab1"ic and Fibre mentions an electric picking mOotion 

for 100IllS, which is to do away with all the pre!lent 
mechanism calied a picking motion. Should this prove 
true, and there is no ,reason why it should not, it will 
cause a revolution, and greatly simplify the loom. 

••••• 

Lightning Hods. 

Some useful particulars are given in 
Professor Oliver J. Lodge's lectures on 
the .. Protection of Buildings from 
Lightning," delivered at the Society 
of Arts. Referring to the tape and 
rod forms of conductors, it is pointed 
out that Faraday maintained that sec­
tional area was the one thing necessa­
ry, and that shape was wholly indiffer­
ent ; on the other hand, Sir W. Snow 
Harris considered that tube conduct­
ors were just as good as solid rods, and 
that flattened ribbon was better still. 
Faraday was thinking of nothing but 
conduction for steady currents, Harris 
was guided by experience. The lec­
turer thinks that Harris was right, 
and to prove this point he gives results; 
of experiments made upon two con­
ductors of copper of the same weight, 

but one in the form of wire, the other in the 
form of a ribbon, by which it is shown that the flat­
tened form of conductor has the advantage over a 
mere round section for carrying off a charge, and with 

McNAB'S CAR COUPLING. 

For further particulars with reference tG this inven­
tion address the inventor, or MI'. James Play fair, Stur­
geon Bay, Ontario, Canada. 

...... 

least liability to side·flMh. As to the deflagration' of THE Rosedale, an iron ocean-goin,; steamer, has been 
the conductor, Mr. Preece has found that ribbon and the first to make the passage between London and 
wire are equally easy to be destroyed by a flash. Ex·' Chicago, proceeding up the St. Lawrence and through 
periments have also shown that straight cen.ucters the $hlp ca.na.l te the lakes. Though a certain amount 
have a tendency to side-nash, however thick they may of ber car�o had to be remQved to permit hEIr t. pass 
be. No conductor,ProfesserLodge says, is able to pre- throngh the St. Lawrence Canal, yet the vessel was 
vent it a.ltogether, unless it is zigzagged to and fro, litill dra.wing 14 feet on her arrival at Chicago. 
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Yello", Fever III Florida. 

The United States Marine Hospital Bureau is in­
formed that, about the middle of June, yellow fever re­
appeared at Plant City, Fla., and there was one death 
therefrom, June 22. Another case in the vicinity, 
four miles and a half from Plant City, died on the 26th. 
There have been several mild cases in the village, 
which contains less than 300 inhabitants, but for the 
present trains will not stop at Plant City, and it is 
nnder8tood that mails will be delivered at Cork post 
office, five miles west of Plant City. In the meantime, 
by the direction of the Governor, the most active 
measures are being taken by the president of the 

I county board of health, Dr. J. P. Wall. The board, 
have promulgated the following regulations concern­
ing the epidemic: 

" The board of health of Hillsborough County adopts 
and promulgates the following rules to prevent the 
spread of yellow fever at and from Plant City: 

"1. Railroads passing through or into Plant City are 
prohibited from carrying passengers and baggage to or 
from Plant City, or from delivering or taking on 
freight, or transferring freight from the cars of one 
road to cars of another road at or near Plant City, ex­
cept the delivery of the necessary supplies for the peo­
ple living in the place. Said railroads are also pro­
hibited from delivering or taking on the United States 
mail at Plant City. 

"2. All employes of the railroads living at or near 
Plant City must be acclimated to yellow fever 'by a 
previous attack of the disease, and such employes 
should be enjoined to keep away from the sick, if any, 
and aloof from all places suspected, of being infected 
with yellow fever poison. 

"3. These rules are substituted for rule 2 of the 
rules adopted and promulgated April 24, 1888" 

The president of the county board of health states 
that: 

"In explanation of the foregoing stringent rules, it 
is necessary to say that the board of health of Hills­
borough County believes Plant City to be infected with 
the poison or germs of yellow fever, and inasmuch as 
expensive efforts to disinfect the place and stamp out 
the disease have failed, it is due to the public safety 
and welfare of the State to isolate the place and have 
it shunned as an infected place until such time as the 
board of health may deem it safe for people to go 
there. It is deemed absolutely necessary to suspend 
all business and cut off all communication with Plant 
City to prevent the l'isk of a widespread epidemic of 
yellow fever this summer. It ill true that there is not 
much sickness there, and happily the large majority of 
the residents in the place are acclimated by a previous 
attack of the disease, but by visiting the place or com­
mingling much with the people who still reside in Plant 
City, there is unquestionably great risk of spreading 
the disease. The summer is here, and the time for 
temporizing measures has passed. It is probable that 
Plant City will remain infected for some time, if not 
for the whole season, and hence the necessity for these 
stringent measures." 

...... 
The Markings on Mars. 

The nbservations of M. Perrotin at Nice, and M. 
Terby at Louvain, and, in England, of Mr. Denning at 
Bristol, have confirmed the presence on the planet of 
most of the" canals," or narrow dark lines, which were 
discovered by M. Schiaparelli' in 1877, and at su bse­
q uent oppositions. M. Perrot in has also been able to 
detect, in several cases, the gemination or doubling of 
the canals, and M. Terby has observed the same phe­
nomenon in one or two <!ases, but with much greater 
difficulty than in the opposition of 1881-82. But some 
curious change" of appearance have been noted. An 
entire district (Schiaparelli's Lybia) has been merged 
in the adjoining" sea," i. e., its color has changed frollJ 
the reddish hue of the Martial" continents" to the 
somber tint of the" seas." The district in question is 
larger than France. To the north of this district a 
new canal has become visible,and again ·another new 
canal has appeared to traverse the white north polar 
cap, or, according to M. Terby, to divide the true polar 
cap frol11 a white spot of similar appearance a little to 
the south of it. With the exception of these changes, 
the principal markings, both light and dark, are those 
which former oppositions have rendered familiar. 

Resorcin In Diarrhoea. 

A ease of severe diarrhooa controlled by the adminis­
tration of resorcin is reported by Mr. G. E. J. Greene 
(Lancet, June 23, p. 1277). The patient was a boy 
seven years of age, and there was a hi8tory of gastric 
trouble and tormina on the first and second days, for 
which ca.techu, opium, chloroform, and chalk had been 
prescribed without benefit. A ten grain dose of re­
sorcin in half an ounce of water evary hour was then 
ordered. and after the fifth dosa the' motions were re­
duced in number, and fr0l1il. having been very offensive 
were rendered odorless. The dose was afterward raised 
to fifteen grains every third or fourth hour, and in 
three days the diarrhooa was completely controlled. 
No disagreeable after-effects were noticed. 

1titufific �tutricau. 
AN IMPROVED HOISTING MACHINE. 

A hoist in which an endless rope is employed for ope­
rating the hoisting wheel, and the latter is so con­
structed that the rope will be prevented from slipping, 
and will also take a hold upon the wheel to assist in 
hoisting, is illU!ltrated herewith, and has been patented 
by Mr. Fridrich H. A. Peters, of No. 372 Bronson St., 
Detroit, Mich. The hoisting wheel has forked arms 
cast on or secured to its rim, these forks being pro­
vided with sliding blocks or jaws, each block having a 
projection adapted to slide in a slot in the arm of the 

PETERS' HOISTING MACHINE. 

fork, and be secured in place by a screw-held plate 
overlapping the slot. The length of the slot is such as 
to permit the blocks to slide from the base of the forks 
to their extremities, and in operation the blocks in the 
forks at the top of the wheel rest at the bottom of the 
forks, while at the bottom of the wheel they are at the 
outer ends of the arms of the forks, the hoistiug rope 
being gradually wedged in between the blocks or jaws 
in traveling toward the top of the wheel, and as gradu­
ally released therefrom in its descent on the other side, 
the rope being thu8 automatically clutched and reo 
leased. The machine is provided with a check cord 
and pawl and ratchet, for use when it is desired to re­
lease.the hand h{)ldcon the hoisting rope. while raisipg 
a heavy weight. 

.. '. � . 
AN IMPROVED BOILER FEEDER. 

A b'Jiler feeder designed to provide for the auto­
matic maintenance of the water in the boiler at a cer­
tain predetermined and required level is illustrated 
herewith, and has been patented by Mr. John E. 
Winder, of No. 120 Plum Street, Cincinnati, Ohio. 
It is made to withstand a steam pressure eq ual to that 
of the boiler. Upon a rod mounted vertically therein, 
and extending out through a stuffing box, is arranged 
a float, to move up and down upon the rod, between 
an upper and lower collar. Upon the t.op of the 
feeder, as shown in Fig8. 1 and 3, is mounted a short 
shaft, supporting a double-armed lever, the extremities 
of the arms being connected by rods to crank arllls car-

WINDER'S BOILER FEEDER. 

ried by the stems of val ve8, one of which is in the sup­
ply pipe and the other in the pipe through which the 
water passes from the feeder to the boiler, the arrange­
ment being such that when one valve is open the 
other will be closed. The valve in the pipe leading to 
the boiler is represented as closed, when, the other 
valve being open, the water in the feeder will con­
tinue to rise, lifting the float against the upper collar 
on the vertical rod. This rod has a stud bearing 
against the lower section of an S-shaped arm, connected 
to a weighted lever carried by the short shaft on top of 
the feeder. and the verticallllovement of the rod by the 
float carries the arm and its weighted lever upward till 
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the latter pass�s the center, whim the weighted lever 
will drop upon the other side of the double-armed lever, 
closing the valve in the water supply pipe and open­
ing the one in the pipe leading from the feeder to the 
boiler. A spring-pressed vent plug is provided on top 
of the feeder, for the escape' of air from the entering 
water, and there is a settling chamber at the bottom, 
tapped by a blow-off. for the removal of impurities. 
To heat the water in the feeder, prior to its introduc­
tion to the boiler, It coil pipe is arranged in cOllnection 
with the feed pipe, as shown in Fig. 2, the inner end 
of the pipe being bent upward and surmounted by a 
cap or heusing, the steam thus diffused tending to pre­
cipitate any lillie in the water. After the feeder has 
been filled. and the water in the boiler has reached a 
level lower than the feed pipe, the valves being re­
versed, steam passes through into the feeder, equaliz­
ing the pressure in the feeder and boiler, and putting a 
supply of hot water into the boiler. When the water 
in the feeder is lowered till the float rests upon the 
lower collar of the vertical rod, the other 8ection of the 
S-shaped lever will be moved to throw the weighted 
lever upon the other side of the double-armed lever, 
thus closing the valve leading from the feeder to the 
boiler and opening that in the water supply pipe. 

On the Diameter oC the Fixed Star •• 
As there appears to be no method known of obtain­

ing the diameter of the fixed stars, the way is open for 
my suggestion, which I submit for the opinion of prac­
tical astronomers. I think I am right in theory, but 
the difficulties in the way of its accompli8hlllent may 
be too great. The rays of light which come to us from 
t.he fixed stars must be regarded as parallel. The stars 
have no apparent diameter in consequence of their re­
moteness. Therefore angular measurement is not pos­
sible. We can imagine the existence in space surround­
ing every star, countless bundles or cylinders of paral­
lel rays of light. Our aim in attempting to measure 
the diameter of a star must be to find the thickness of 
one of these bundles or cylinders, which fonnd will ob­
viously correspond with the diameter of the star. 

·The way I would suggest to do this is to utilize the 
motion of the earth in its orbit round the sun. A long 
tube or telescope must be pointed in the direction of 
the star whose diameter we want to measure, and must 
be kept parallel by suitable mechanism with its first 
position. I suppose it would have to be kept in this 
position for some weeks or months, according to the 
size of the star, which will very likely be so_thing 
within the diameter of the earth's orbit, judging frpm 
the size of our own sun. If this can be absolutely accu­
rately accomplished, then, when the earth arrives at 
one certain point in its orbit, the star will leave the field 
of vision. The point in the earth's orbit where obser­
vation commenced, and the direction in relation to 
some fixed line from earth to sun, must be noted, also 
the point where the star leaves the field of vision. Then 
the distance between the parallel lines from the star 
passing through these two points will be the diameter 
of the star.-Capella, English Mechanic. 

• •••• 
Photographing the Sun. 

Mr. J. C. O'Loan, of Liverpool, writes: While experi­
menting with a ray of sunlight in a darkened room, I 
had my attention directed to pinhole pictures, and am 
of the opinion that startling results can be obtained in 
photographs of the sun or moon in this way. In a 1'00111 
darkened by blocking up windows with thick paper, 

I
lllake a slllall hole in the paper with a .. darning nee­
dle." 80 as to admit a ray of direct sunlight. Hold a 
piece of white paper in the path of the ray, 12 in. from 
the hole. you will have an image of the sun Va in. in di­
amet.er, at 4 ft. an image of � in., and at the distance 
of 8 ft. frolll hole a 1 in. image, and 80 on. The size of 

I opening used as lens does not alter the size of image at 
I any given distance, but only its sharpness and bright­

ness. Say the opening is 1-16 in., and gives It sharp pic­
ture at 4 ft., by enlarging the opening to one-eighth the 
size of the image at 4 ft. would be still the sallie, but un­
sharp, 80 that the screen or plate must be removed to 
twice the distance to obtain equal sharpllt'ss. In a 
room 100 ft. long, a 12 in. picture of the sun could be 
had, and of the moon one very much larger. A series 
of pipes 100 yards long for camera would gh'e a 3 foot 
photograph of the sun. In fact, there is no limit to 

I 
size of image but the length of camera. Perhaps sOllie 
one who has more time and space at their disposal than 
I have Illay take the subje(�t up. 

... ,. 

A CORRESPONDENT of the .Army and Navy Jou1'nal 
asks: "What is the longe8t piece of ordnance that has 
ever been 8uccessfully fired?" and receives the follow­
ing answer: .. If you include in the term ordnance 
everything that carries a projectile, we should answer 
fourteen miles. This is the straight tube conveying 
natural gas from Murrayville to Pittsburg. To clear 
this tube out, a projectile known as the' gum ball' was 
iUl_erted in the end at the gas well, closely fitting the 
interior. The gas was then turned on full force and 
the gum ball fired through its full length, coming out 
at the further end in a few minutes." 
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