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THE LOCOMOTIVE “CENTIPEDE.”
By M. N. Forney.

The following description of a “monster locomotive” is from
an old paper, of which the date was not obtainable, but in all
probability it was about the year 1855.

“A Monster Locomotive—A locomotive engine for the Bal-
timore and Ohio Railroad has just been constructed in Balti-
more, which is said to be the largest in the United States
or in the world. Its size and peculiarities of construction are
as follows: It has 12 wheels 44 inches in diameter, 22 inch
stroke, 11 feet fire box, and weighs 33 tons. This engine has
been built as an experimental one, to test the practicability of
drawing a train of six passenger cars up the heavy grades on
the road (of which some are 117 feet to the mile) at the rate
of 25 miles per hour. This engine presents a singular appear-
ance from those now in use; one striking feature i1s that the

engineer stands In front.”
This description undoubtedly refers to a locomotive designed

by Mr. Thomas Winans, which was built in the shops of his
father, Ross Winans, in Baltimore, and was called the “Centi-
pede.” At that time the writer was employed there, and re-
members the engine very distinctly, as it was a novelty, and
interested all of us chaps who were then young.

The drawings of the locomotive were made by Mr. Frederick
B. Miles, now of the firm of Bement, Miles & Co., of Phila-
delphia. The general design was similar to that of the Camel
engines, then built in the Winans shops. They had four pairs
of driving-wheels, all located between the fire-box and smoke-
box. The fire-box was of the form so long used by Winans, and
had a flat top, which sloped downward and backward from the
barrel of the boiler, and was stayed to the crown-sheet by stay-
bolts. The grate, as stated in the above description, was about
11 feet long, and the outside of the fire-box was made of as
great a width as it was possible to get between the wheels.
Besides this it had a combustion chamber in front. This form
of engine was lengthened out in front sufficiently to get a four-
wheeled truck under the smoke-box, the wheels of which were
spread 66 inches. The weight of the overhanging fire-box be-
hind was partially balanced by placing the cab in front over a
foot-board ahead of the smoke-box. The fireman occupied a
platform on the tender in firing.

Besides the location of the cab, there were a number of
other peculiarities in the design and construction of this ma-
chine. It had what was probably the first example of a lateral
motion truck used under a locomotive. The smoke-box was of
the old-fashioned rectangular form, made of plate iron. Below
its bottom plate was a casting with an elongated cup-shaped
cavity, which was underneath. The truck itself had a similar
casting with the cup on top. A cast-iron roller was placed in
the cavity thus formed, between the two castings, a section of
which arrangement was somewhat like this: o As the
smoke-box was not confined on the truck laterally, excepting
by the roller and cups, it is plain that it could move sideways
on a curve, and that when it did so, the roller would roll up the
inclined surfaces, and would therefore have a tendency to re-

sume its central position on a straight line.
Another peculiarity in the truck was that the journal bear-

- ings extended the whole length of the axles between the hubs
of the wheels. Wrought-iron plates were bent into the form
of an inverted letter ), and were placed astride of the axles.
A number of brass-bearings were placed on top of the axles, be-
tween them and the (1 shaped plates,and as stated,accupied the
whole length of the axles between the hubs. On the lower
portion of the n shaped plates, flanges were turned outward.
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To these the springs were bolted. They were of somewhat
greater length than the distances between the centers of the
wheels, so that they could be bolted to each of the flanges on
the lower edges of the plates. There were six or eight of these
springs which formed the truck frame, and the center plate,
containing the cup-shaped cavity, was attached to the top of
these springs. Hook-head bolts were arranged so as to pre-
vent the top casting from raising more than a limited distance
above the lower one.

The valve-gear consisted of double valves on each cylinder.
The lower or main valve was worked by two eccentrics, whose
rods were attached and detached from the rockers by old-
fashioned hooks. The cut-off valve was worked by a link.
These valves were very large, and considerable difficulty was
encountered from their cutting, and some kind of a balancing
arrangement was applied to them after the engine had been
running a short time.

Short stroke pumps were used, which were driven by a link,
so that the stroke of the pump could be adjusted. The pumps
were located between the frames and below the boiler. The
upper ends of the links were pivotally connected to brackets
riveted to the boiler, and an eccentric rod was connected to the
lower end of each of them. A sliding block was arranged in
the link in the usual way. Radius rods were connected to the
blocks, and to the pump plungers. When the blocks were at
the lower ends of the links the full throw, or somewhat more,
than that of the eccentrics was imparted to the plungers.
When the block was raised to the top of the links the throw
was reduced to nothing. This arrangement always seemed to
the writer to be a very good one, as it permitted the amount of
feed to be adjusted to the consumption of water by the boiler,
which is impossible with a pump bhaving an unvarying stroke
or with an injector.

This engine was placed on the Ba.ltlmore & Ohio Railroad,
and was run experimentally for some time between Baltimore
and Washington, and the writer remembers going from Balti-
more to Washington and back several times on this machine.
It was finally laid up in Winans shop, but during the Civil War
he had a number of completed camel locomotives, which the
Baltimore & Ohio Company needed very badly. They made
an offer for the engines, to which Winans responded that they
could have them at a price agreed upon, if they would take
the “Centipede” with the others at the same price, which they
were compelled to do. It was then sent up to Piedmont and
was used there for some time, but finally went to the bourn,
which is ultimately reached by all locomotives—the scrap

heap.

The cold weather of this winter has resulted in devising a
method for thawing frozen water pipes that will revolutionize
and make comparatively easy what has been a most exasperat-
ing problem. The discovery of the value of electricity as the
agent for thawing was made and applied by an instructor of
electrical engineering at the University of Wisconsin. Some
particulars of the electric energy required are gathered from
information furnished inquirers by Prof. C. K. Adams,
as follows: “The source of electric power which is required in
thawing pipes should be capable of producing 300 amperes of
electric current, with a pressure of from 50 to 60 volts. This
power may be obtained by means of an alternating current
transformer connected with electric light lines or any other
similar source. Whenever several pipes in a city are frozen we
advise that the water works and electric light companies be
asked to join in the effort to facilitate the work of thawing.
Although up to the present time experience has been chiefly
confined to service pipes, the method is applicable to street
mains in case sufficient power is obtainable. It has been com-
puted that 75 horse-power is required to thaw out within 30
minutes a frozen main 6 inches in diameter for a distance of
100 feet. For a longer distance corresponding power would be
required. It is ordinarily found that the time needed for thaw-
ing any length of pipe less than 200 feet does not exceed half an

hour after the electricity is applied.”
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Wide Firebox, Wootten Type, Engine No, 582,
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Narrow Firebox, Engine No, 933,
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Plotted Results of Tests,

TESTS ON WIDE AND NARROW FIREBOXES.—BITUMINQUS COAL.

PHILADELPHIA AND READING RAILWAY.
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| TES"[‘S ON WIDE AND NARROW FIREBOXES.

o
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Philadelphia & Reading Railway.

By H. H. Vaughn.*

It recently became necessary on the Philadelphia & Read-
ing Railway to ascertain the relative efficiency of locomotives
with the ordina}'y types of narrow firebox and those with fire-
boxes of the wide or Wootten type when burning bituminous
coal. Experiments to determine the best proportion of grate
that should be blocked off for economical reasons from a fire-
box 8 feet by 9 feet 6 inches had shown that there was a slight

gain in evaporative efficiency by using the full grate area, and

that in addition a larger nozzle could then be used with a
diminution in the amount of sparks thrown, and this led to the
belief that the wide firebox would prove as economical as the
narrow for soft coal, with the advantage that it could be used
for burning small anthracite if required. Through the court-
esy of Mr. E. BE. Davis, Assistant Superintendent of Motive

Power of the road this account of the tests has been prepared

for the “American Engineer.” .

There being no available data for locomotives with this type
of firebox, a test was decided on, and for this purpose two en-
gines were selected, identically alike with the exception that
one, No. 933, was built with a straight top boiler with its fire-
box above the frames, and the other, No. 582, had been rebuilt
from the same class with a Wootten firebox.

i'he leading dimensions were as follows:

No 033. No 582,
Cylinders .... «o..iiviieiiiiiinnentsnininio vana. | 20 by 24 in.
Drivers...ceceeceee I Vhenees Ceeeseseenns | 5063:,‘5 in
Boiler diameter....vceovee v oo e arecaune seans 0in.
S 5 1 10 > <R S P 423¢ by 12314 in, 96 by 114 in.
Hea,tmg surfa.ce, tubes......... e evescs si aeee 1,617 sq ft. 1, 420 8q . ft.
AIreboX., veiveeereneo-nsetennes 157 8q. ft. 199 8q. ft.
‘ e (0] 71 ) R 1,774 8q. Lt, 1 619 s8q. ft.
Grate aref.... .+« civeer crveconraas sasreans oo 36.3 sq. ft. 76 8q. i't
Boiler PreSSUre veveeeeees bess sesmaresacaves 145 1bs.
Welgh ON APIVerS.eee: ccoeererssacevacconnssona 110,000 1bs. 103,000 1bs.

Both engines were fitted Wlth rocker grates 'with 84 -inch
spaces and 3%-inch bars in No. 933, and with Sg-inch spacers
and 84-inch bars in No. 582. No. 933 had the Master Me-
chanics’ Association arrangement of front end, No. 582 had a
low- exhaust with hopper netting, probably a slightly more ef-
ficient arrangement. The difference in heating surface 1is
caused chiefly by the loss of tube length due to the Wootten
combustion chamber, and the heavier weight of No. 933, partly

on account of that firebox being stayed by crown bars, No. 582

being direct stayed. The test was continued for about six
weeks, the engines running in coal service between Palo Alto
and Richmond, a distance of about 94 miles, and pulling trains
of about 50 loaded cars down and 60 empties up, the grade
averaging about 6 feet per mile. The trains were kept as uni-

form in weight as possible, and in most cases were pulled

through without setting out or picking up cars. The coal used
throughout was known as Beech Creek, and although instruc-
tions were given at the coal docks to keep the quality uniform,

no doubt it varied to a certain extent.
The fires were not brought to the same height when finish-

ing a run as at startmg because this was not strictly an evapo-
rative test, but was made to determine the amount of coal re-
quired in Service. Since the ton mile would be liable to give
widely varying figures on account of delays, difference on train
resistance, etc., the water evaporated was taken as the measure
of the work done, but the fires were kept as low as possible on
leaving the round house and brought in at the end of the run
with enough coal to enable them to be cleaned, just as in regu-
lar running. The same fireman was employed throughout the
entire test and every endeavor made to do this as uniformly as
possible. The coal used to bank fires after cleaning is thus un-
accounted for,. but the extent to which this is burned would
vary with the length of time in the house and would not af-
fect the results a.i:apre'cia,bly on so long a run. |

* Mechanica ]l Engmee

Phlla.delphm & Reading Railway.

. & C. Co. Formerly Mechanical Engmeer,
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The water was measured by two gauge glasses, one on each
side of the tank, placed on a line passing through the center of
gravity of the surface of the water and the same tank was used
for both engines. The tank was calibrated by filling it with
water to a point near the top of the gauge glasses, weighing it,
and draining the water off from three to six inches at a time,
and taking the weight at each point. The weight per inch
thus obtained can be relied on within 50 1bs. on the entire tank
full of water. In running, the tank was never filled entirely
since this method has been found to introduce considerable
error, but water always showed in the glass so that the inches
of water used could be accurately measured. Since from 20 to
30 inches were usually taken at a time and the height may be -
read accurately to ¥4-inch, this method is exceedingly aceu-
rate. To bring the water to rest quickly three rows of wash
boards were fitted across the tank which permitted of measur-
ing the level within a minute or so after stopping.

The weight of coal used was obtained by filling the tender
on leaving the round house and taking the height of the water,
cutting off the tender and weighing it on track scales. At the
end of the run the tank was filled to about the same height,
cut off and weighed; the allowance for the variation in the
water is then small and unlikely to cause error. The track
scale3 used were in good condition and accurate within 25 or
50 1bs. No material was allowed to be placed on the tank be-
tween the beginning and end of a run unless weighed. The

~water used in wetting down the coal before starting was de-

ducted from the quantity in the tank; on the run the coal was
wetted while water was being taken. This precaution is rather
fine but it has the effect of preventing 200 1bs. or more water
being weighed as coal. An allowance was made for the num-
ber of times the injector was used. The boiler pressure was takeun
every five minutes and time popping, delayed and switching,
and minutes blower was used, were all noted, as much to keep
the inspector busy as for any other reason. The Iinspector,
who took all measurements, ete., was a bright young fireman,
and he looked after everything connected with the test, his
practical knowledge enabling him to keep all conditions as uni-
form as possible.

Two engineers were employed owing to the necessity for one
of them to take an enforced vacation. The fifth up and fourth
down trips of engine No. 933 and all the succeeding trips were
made by the second man who was not by any means as good a
runner as the first. |

While the evaporative figures are from Palo Alto to Rich-
mond, on account of shipping conditions, serious delays were
met with between Richmond and West Falls, a distance of
about six miles. The ton mile figures are therefore made
from Falls to Palo Alto by noting the water used for that dis-

tance, and assuming that the coal is in the same proportion.

The ton mile figures are from actual weights of car and lading,
The accompanying diagram represents graphically the results.
of the tests showing such runs of No. 582 as were reliable and
a corresponding number for No. 933. The diagram shows for
each run the pounds of water and coal used, the water evapo-
rated per pound of coal, the actual running time, including one-

~ half the time switching, the ton miles, and the coal per 100-ton
- miles.

These are all the figures of importance. An inspection
of the diagram will show that on the whole the results are
fairly uniform, and such variations as occur can be safely said:
to be inherent in a road test. The boiler pressure was through-
out close to the maximum, the average varying from 128 to 141
for No. 933, and 132 to 141 for No. 582, both engines steaming
freely. The total time on the road is not plotted but has no ef--
fect on either the evaporation or ton mile figures that is com-
parable to the amount of variation. Both ton mile and evapora-
tion figures have been plotted with running time and total time
on road as abscisse without showing any relation to these fac-
tors, and the figures for coal per ton mile have been plotted
with ton miles per trip as abscissae with the same result. The
variation in the figures for evaporatiqn is probably not in ex-






































































































