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Gorvrespondence,

Novel Pumping Engines.
To the Editor of the Scientific American :

The recently completed new water works of Pittsburg, Pa.,
include a series of pumping engines of novel design, and
whose construction has cost that city $500,000, with an ad-
ditional $200,000 in litigation. Their general plan and ope-
rations are so widely at variance with preconceived ideas as
to what constitutes economical and effective pumping ma-
chinery, that engineers throughout the country generally
denounce the Pittsburg engines as mechanical monstrosities.
Their construction was begun several years ago, and as yet,
owing to a succession of mishaps, they have not been taken
off of the contractors’ hands.

The inventor, Mr. Jos. Lowry—Mechanical Engineer to
the city of Pittsburg—ecalls his invention the ¢ graduating
plunger ” pumping engine. The Lowry engine resembles |
the Cornish pumper in having a walking beam which ope- |
rates the pumps. In all other respects this engine differs
from the Cornish. Each steam cylinder operatestwo equally

heavy plungers, and the momentum of aheavy flywheelaids
in reaching the results attained. It is a horizontal engine,
operating its flywheel on a level with its cylinder, but
between cylinder and main shaft of the flywheel, about mid-
way, are placed the novel features in the Lowry engine.
These features in chief comprise a triangular, equal-sided
walking beam, swinging on trunnions resting upon pillow
blocks supported upon the bed plate, and 10 feet above the
center line of the cylinder. This beam has a motion in a plane
parallel to the vertical plane passing the centerline named.
This motion is taken directly from a pitman connectingthe
crosshead with the lower corner of the beam. To theupper
two corners of the triangle are attached the pitmans leading
downward to the pump plunger, which latter, with the pump
barrels, air chambers, valve chamber, etc., are located di-
rectly beneath the walking beam and bed plate of the engine.
To actuate the flvwheel another pitman leads from the lower
corner of the beam to the crank of the wheel shaft.
Regarding these features the inventor has this to say:
¢ The great novelty in this engine consists in the manner of
connecting the plungers and the steam piston, both piston
and plungers being connected to a triangular walking beam
and at an equal length of lever from the beam shaft or cen-
ter, but at such angles that the following result is attained.
When steam is admitted, and is at its maximum pressure,
the steam piston is operating on the short lever of the beam,
and the plunger is suspended on the longestarc of the same;
and as the steam grows weaker by expansion the beam lever-
age increases, permitting a proportionate increase of speed
by the piston. Meanwhile the corner of the beam connected
with the pump plunger is shortened as to leverage. The re-
sult shows that, although the connecting points of both

cylinder and plunger pitman are equidistant from the ful- |

crum, or center of the beam shaft, the steam piston travels
14 feet while the pump plungers travel 11 feet. But the
great peculiarity of the engine is the continual varying of
the relative speeds of steam piston and plungers. At the be-
ginning of the stroke, when the steam is at its greatest press-
ure, the lowest plunger is lifted one-fifth faster than the
travel of the steam piston actuating such plunger. At the
end of the stroke, when the steam is weakened by expansion
(cutting off at one-sixth the stroke), the steam piston is given
leverage in proportion to this decreased force, permitting
the piston to travel three times faster than the plunger.
Again, on the descending stroke, the plungers first move
slowly, traveling but one-third the rate of the piston, until,
at the end of the stroke, it is traveling one-fitth faster.”

This plan will be more clearly comprehended by inspect-
ing the subjoined diagram, showing the principle only of
the engine. The triangle, etc., are depicted in the position
assumed at the beginning of the stroke, and when the crank
of the mdin shaft is on the center nearest the cylinder. The
valve chambers occupy the space just beneath the pumps
and plungers, and the air chamber is located belween the
same.

As to labor performed, dimensions, etc., the following are
thesalient points: The water is taken from the Allegheny
River and forced to the height of 336 feet into a reservoir
2,800 feet distant. To accomplish this requires the load-
ing of each plunger to 220,000 pounds dead weight. The
engines are four in number, coupled in pairs, each pair ope-
rating four such plungers as are described above. Onepair
is provided with compound cylinders, using the exhaust
steam expansively. Theirstroke is 14 feet, while that of the

' titled ““Long Distance Telephoning,” I would like to say

plungers ig 11 feet 3 inehes. Diameter of small cylinder, 64
inches; large, 10634 inches. Diameter pump barrels, 40
inches. The engines have been found to give best results
when running at a speed of 8 revolutions per minute,
though they have been worked all the way from 1 to 914
revolutions in that time. Diameter flywheel, 32 feet; weight
of each, 160,000 pounds. Estimated weight of the 4engines
and pumps, 5,600,000 pounds. In operation these great en-
gines behave handsomely, working without apparent jar or
(strain.  As to their actual duty no thorough test has as yet
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ceding year, notwithstanding it included the period of the
fierce railroad war of 1876 when there was a scarcity of
freight for the trunk lines. It was also then asserted by the
i officers of the company that the road earned its 8 per cent
dividends which were daily ascertained and set aside, to the
dividend fund, notwithstanding what were then called
“ruinously low rates of freight.” From the foregoing it
will be seen what a few years of scientific and practical ex-
periment produced in economy of railroad managementand
also what may yet be done in the same direction.

O
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!been made. The inventor states, however, that in a partial
test under many disadvantages, uncovered boilersand steam
pipes, etc., the engine raised 4,682,000 gallons of water 356
feet high with the consumption of 300 bushels of coal, equal :
to a duty of 62,000,000 pounds raised 1 foot per 100 pounds
coal used.” G. F. M.
—_——etrr——
Long Distance Telephoning.

To the Editor of the Scientific Americen :

Noticing an article in your issue of January 17, 1880, en-

that nearly six months ago, in connection with the Western
Union Managers of Marion, Fort Wayne, Ind., and Defi-
ence, Ohio, I talked with as much ease and clearness as or-
dinary conversation is now carried on in this city and
suburbs by the instruments mentioned in your article, the
distance being 166 miles; after which Toledo, Ohio, was put
in the circuit, making in all over 200 miles. The lines used |
were those of the Western Union Telegraph Company’s, and
as such subject to same conditions as are likely to be met
with in nearly any part of the country. The instruments
were the Edison carbon transmitter and the Phelps pony '
crown telephone as receiver, the same as now provided by
the Gold and Stock Telegraph Company, of this city, no
special adjustment or preparation being.made. The future
of long distance telephoning is 70w weiting at our doors.
LONG-LINES.

New York, January 16, 1880.

Railroading Reduced to a Science. |

We are indebted for the following facts, says the Readdroad |
Journel,to an official whose connections with the New York |
Central and Hudson River Railroad are such as to give him
an intimate knowledge of the practical management of that
| property. From these it will be seen that railroading is fast
being reduced to a practical science by Mr. Vanderbilt, as
well as by Col. Scott, who was the first railroad president

The Avoidance of Fire Risk in Factories,

The art of constructing houses so as not to burn was de-
scribed as follows by Mr. Edward Atkinson, in a recent ad.
dress in Boston: )

**The modern factory has no place in it, if we know it,
where a rat can build a nest and not be found, or where fire
cannot be reached by water. The factory properly consists
of a brick wall, with the floor timbers 8 feet apart. These
are about 6 inches by 12, and on them is laid 8 inch plank,
and sometimes two thicknesses of tarred felt, and then the
top floor. The whole construction is open; the spaces be-
tween the beams are wide, not narrow; water can be sent in
great streams crosswise or lengthwise. The roof is built in
the same way, nearly flat, so that whatever happens, there
is a standing place upon it for the firemen. There is not a
great mass of gables and cornices and concealed spots which
modern architecture so many times requires, and which
public opinion imposes upon architects, who know better.
In the factory we don’t allow any furrings or plaster on the
walls. There is another thing which we never permit in the
factory, but which, like iron shutters, is, I believe, required
by the building law of Boston, that the timbers should be
connected with the walls, sothat when the beam burns off or
istornoff,it brings the walldown. We have the beams laid
on an iron plate, with their top corners arched off and the
bricks immediately above them laid dry, so that if anything
happens to those beams they roll out of their places and do
not tear the wall down. But the great secret is cleanliness
and order and the means of putting out small fires. When
the secret is discovered how to make the interest of the as-
sured and the interest of the underwriter jdentical, and to
give the assured an interest in the success of the insurance
company, as it is in the mutual company, then discipline
may be enforced.”

The practical economy of this sort of construction was
shown by the following facts:

in thig country, we believe, to employ scientific experts in
the practical management of railroads. The series of ex-
periments by which the results below enumerated were ob-
tained and said facts demonstrated, were commenced under

making the first four track road in the world the basis of
these experiments.

Under the old two track system the New York Central
with its heavy traffichad the maximum switching expenses,
which is well understood among railroad men to be the
greatest pertaining to the maintenance of a double track
road. With four tracks this expense is reduced to the mini-
mum, as well as that for maintaining the track and road bed.
This is upon the recognized principle in railroading, that
the most economically maintained and operated road is a sin-
gle track road running only one train from one end of the
| road to the other and back without switching or switches.
| Every additional train running in opposite directions re-
" quires an additional switch, with additional expense for at-
| tendance and maintenance. Hence, the New York Central,

cheaper on what is practically four single track roads, than
formerly on its double tracks. There is now no switching
'or delay by switching and passing of trains from one end of
the four tracks to the other, except to local freight trains
which gather up and distribute all local freight between the
larger stations without hinderance to the through trains
which are run with the same engine from Buffalo to Albany
or New York as the case may be, without stopping, except
for fuel and water. Under the present system, adopted in
1875 or 1876, an engine is kept fired and running until it
needs repairs, and not cooled off as formerly while the engi-
neer slept. Nowdshree sets of engineers and firemen are as-
signed to one engine for each 24 hours, or eight hours each.
A locomotive is sent to the shops only once for repairs, it
being found cheaper to sell and build new, than repair the
second time. In this way the rolling stock of the road is
idle (except for want of business) only when under repairs,
and is never delayed by waiting for other trains to meet and
pass, with the men who run them. Ithas been demon-
strated also, that upon this road even, with its straight
tracks, 15 miles per hour for a freight train is the most pro-
fitable speed, as above that the increase in wear and tear is
greater than the saving in time.

As to the cost of attending and maintaining its tracks,
the expense with four as compared with two tracks is as 1
to 8; that is, one man to 8 miles of track now against one
map to 1 mile of track formerly. Thus, with more than
double the capacity it is able to maintain and attend four
tracks for one quarter the former cost of two tracks. This
expense was formerly $750,000 per year, or $250,000 more
than the present interest on the cost of the two extra tracks.
The results upon the traffic of the New York Central for the
first nine months after the opening of these extra tracks
were that it hauled 75,000 more loaded freight cars and
750,000 tons more of freight than for the same time the pre-
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Commodore Vanderbilt, when he laid the two extra tracks, |

with its 20 passenger and 30 freight trains daily, is run much |

“Forty-five years ago the Hon. Zachariah Allen, of Rhode
Island, having a cotton factory with some of the appliances
| that are now known to be effective, went to an underwriter
| of that day and asked that in consideration of those appli-
ances the rate of insurance upon his factory should be re-
duced. The answer which he received was, ‘Oh, we can’t
send our men around to look into all these little improve-
ments that may amount to something and may not. The
rate on cotton factories is 2 per cent, you may take it or
leave it.” That induced Mr. Allen to found the system of
the mutual insurance of factories, with a system of inspect-
ors who did go around to look into these little appliances
and see whether they made any difference in the risk or not.
The result of that is a combination of companies, now in-
suring $200,000,000 a year, each insuring the other. The
company of which T am president insured last year $43,000,-
000; it was a disastrous year in other lines; a year of exces-
sive losses; we have lost less than $14,000. The mutual
alliance of companies which Mr. Allen founded 40 years ago
returned to their members this year on the 1st of January,
on the risks then expiring, an average of 90 per cent of their
premiums, and their average premiums on the mills which
they insured, instead of being 2 per cent, is nine-tenths of
1 per cent; the sending around of a few young men to sec
whether these appliances were good for anything or not has
reduced the cost of the insurance of those extra-hazardous
properties t0 9-100 of 1 per cent the past year. Compare
that with the other method of insurance which is called
stock insurance. Eighty-three New York companies, tabu-
Jated by the Superintendent of Insurance of New York, dis-
close the following facts: That their expenses had been
50 per cent of their premiums, and their losses 70 per cent.”
: o S

THE ANTIQUITY OF THE SPOON.

The use of our common table utensil, the spoon, is wide-
spread, and its invention, as it appears, dates from remote
antiquity. The form which we use at the present day—a
small oval bowl provided with a shank and flattened handle
—is not that which has been universally adopted. If we
examine into the manners and customs of some of the people
less civilized than we—the Kabyles for example—we shall
find that they use a round wooden spoon. The Romans
also used a round spoon, which was made of copper. We
might be led, from the latter fact, to infer that the primi-
tive form of this utensil was round, and that the oval shape
was a comparatively modern invention. But such is not
the case; for M. Chantre, in making some excavations on the
borders of Lake Paladru, the waters of which had heen
partially drawn off, found, in good state of preservation,
wooden spoons which in shape were nearly like those in use
at the present day; the only difference being in the form of
the handle,  which was no wider than the shank. The
lacustrine station where these were found dates back to the
ninth century, and we therefore have evidence that oval
spoons were already in use during the Carlovingian epoch.
The Neolithic peoples used o¥al spoons made of baked clay ;




	scientificamerican02071880-84

