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l" a.-vcml thv grade <•! 533 ft. ti
the mile, upon which the first 
trial was made with the traction 
engine.

The day's work thus termiti
led and the partx separated. The 
information which had been ac
quired respecting steam traction 
and the construction of metalled 
toads was most valuable, and it 
x\ as considered by all that the dax 
had been spent pleasantly and 
profitably.

RKSl'MK.
Reviewing the 

experiments on 
the Xveling X 
Porter road loco
motive and steam 
road-roller xv e 
may make a brief 
resume of the facts 
developed, thus :

1. \ traction en
title may be so 
constructed as to 
be capable of be
ing easily and rap
idly manouver- 
eil on the com
mon road" and in 
the midst of 
any ordinary ob
structions.

2. Such an en
gine may be plac
ed in the hands 
of the average 
m e c h a n i c. or 
even of an in
telligent youth of hi. with con
fidence that he will quickly ac
quire, under instruction, the re
quisite knowledge and -kill in it- 
preservation and management.

.V An engine weighing rather 
more than 5 tons may he turned 
continuously in a circle of IS ft. 
radius without difficulty and 
without slipping either driving 
xv heel, even on rough ground, and 
may he turned in a roadway of a 
xv id tli, hut slight
ly greater than 
tiie length of the 
locomotive, b y 
proper manoeuvr 
mg
4. A road locomo
tive. weighing 5 
tons 4 cwt.. ha- 
been constructed, 
which is capable 
of drawing, on a 
good road, more 
than 23.000 lbs. up 
the almost tin 

x i’d grade of
533 ft to the 
mile at the rate 
of four miles an

2. Such a loco
motive may be 
made, under sim
ilar conditions, to 
draw a load of 
more than 83.- 

(XX) lbs. up a hill rising 225 ft. to 
the mile, at the rate of two miles 
per hour, doing the work of more 
than twenty horses.

6. The action of the traction 
engine upon the road is beneficial, 
even when exerting its maximum 
power, while, with horses, the 
injury to the road-bed is very 
noticeable.

7. The coefficient of traction is,

with such heavily laden and 
roughly made wagons as were 
used at South < frange, and under 
the circumstances noted, not far 
from f« ur per centum on a well 
made macadamized n ad.

S. The amount of fuel, of good 
quality, used may he reckoned 
at less than 500 lbs. per day. 
where the engine is a consider
able portion of the time heavily 
I- ailed, and. during the remain

ing time running light. It may 
he considered, without probabil
ity of serious error, that, during 
the trials at South (frange, Kn- 
gitie No. 2 performed pretty near
ly an average day's work.

DKIfVVTIONti.
X number of interesting prob

lems may he solved by reference 
to the facts learned here. A com
parison of the efficiency of the 
road steam traction engine with

that of horse-power in drawing 
heavy loads, is especially impor
tant. and we will now make such 
a comparison, basing it upon the 
most reliable data at hand.

Traction Force.—It has been 
already stated that Kngine No. 2 
developed a tractive force equal 
to that of twenty horses.

The actual tractive force may 
he determined as follows :—The

coefficient of traction was, as has 
been shown, not far from 0.0427. 
which is also very nearly the 
maximum figure given by ( lat
eral Morin, as determined by his 
experiments with "draycarts" and 
"charii-t-porte-corps d’artillerie." 
upon metalled roads and upon 
roads paved with sandstone. This 
coefficient is large, partly in con
sequence of the very slight 
breadth of the wheel tires and the

small diameter of the wheels of 
the wagotis used, and partly be
cause the wagon bodies were not 
mounted on springs. To he ab
solutely certain that no error is 
committed by over-estimating in 
the following calculation, this co
efficient will he taken at 0.03.

The actual tractive force re
quired to overcome the rolling re
sistance was. then. 03.400x0.03 
1 ,‘02 lbs. The force required to

overcome that component of the 
force of gravity which directly re
sisted the motion of the load, in 
this case where the road lay at 
an angle with the horizontal, 
whose tangent was 0.0427, was 
W Sin 0 2.700 lbs. ; the total re
sistance was therefore 4,602 lbs.

Including the weight of the 
traction engine itself, these fig
ures become 2,251 and 3,002 lbs.,

giving a total of 5,253 lbs. direct 
resistance, and a coefficient of ad 
hcrence of 5.253 : 18.348 0.28. 
which slightly exceeds that fourni 
mi earlier trials of smooth wheel-.

Kxpcriments made by ('apt. 
Kobt. Merry, at the Jackson Iron 
Mine. Ncgaunee, Mich., and the 
observations and experiments « ! 
the writer, indicate the maximum 
direct tractive force of a good 
horse to he about 250 lbs. This 

corroborates the 
estimate already 
made, making the 
tractive power 
of this engine 
equal to that of 
twenty horses.

Deducting front 
the above the 
weight w It i e It 
could be drawn, 
on an equally ex
cellent but level 
road, by this lo
comotive. the co
efficient of trac
tion being the 
same, we find it 
equal to »*»| — 
175,HX) lbs., or 
very nearly eighty 
gross tons, and. 
v x c 1 u d i n g the 
weight of the lo
comotive (163,- 
452) ,75 tons.
With the ma
chine. as with 

the animal, it would not he ex
pected that in regular work, on 
ordinary mads, more than one- 
half of the maximum power 
would he exacted, although, with 
such a reserve, the machine pos
sesses a decided advantage over 
the animal.

Working Time.—The working 
time of a horse i- usually consid
ered to he eight hours per day 
for dray horses, and less for car 

riage horses. The 
dray horse, which 
i- kept in harness 
eight hours per 
day, is usually 
standing un work - 
ed a considerable 
proportion of this 
time while his 
load is handled, 
and also during 
one-half, usually, 
of the remaining 
time,, his vehicle 
drawn unloaded. 

The horses of 
the Third Ave
nue street rail
road. in New 
York city, are
worked less
than six hours 
per day, and are 
given one day in 
seven as a day 
of rest. This is 

about equal to the working time 
if horses and cattle crossing our. 

Western plains with moderate

The steam engine requires no 
such careful limitation of working 
time. It can work twenty-four 
hours uninterruptedly as readily 
as a single hour. Ten hours a 
day would he. in most cases, 
made the daily working time of a

The Birrell Motor opening up ita first furrow, 6 Moline bottoms are being pulled

The Caee 12 h.p. Steam Tractor pulling a 4 twttom Cockehutt Engine (Jang
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