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PROGRESSIVE

Steam, as a motive power In trans-
portation, passed through its initial
experiment a little over a century ago.
That it was regarded by many as a bit
of folly, laden with catastrophies of all
kinds, is well known history. Never-
theless, mass transportation today, both
on land and water, is steam driven and
only two years ago a prominent en-
gineer of England went so far as to
prophesy small light steam engines for
aeroplanes. It was about this same
time that the Detroit Motorbus Com-
pany, eager to approximate pleasure

car performance with its busses, con-

sidered the steam driven passenger bus

and authorized an experiment looking

to its development.

Many designs of steam bus construc-

tion have, of late, been conceived and

heralded rather bravely before the

transportation world but few seem to

have matured and those that were suc-

cessful enough to actually appear on

the streets were rather disappointing In

their performance and transitional In

their service. Several questions, rela-

tive to the actual advantages to be

gained by steam, still remained and of

even more vital importance and in-terest

was the question of its practical applica-

tion.

TRANSPORTATION

In approaching the problem it was

thought best first to r.eplace the gaso-

line engine in one of our standard

chassis with the most suitable steam

power plant obtainable. This would

not only answer most of the questions

relative to the advantages to be obtained

but it would be quicker and cheaper

than any plan involving complete de-

SIgn and fabrication. In addition the

data and experience, even from such a

crude experiment, would soon bring to

light the fundamental weaknesses and

enable us to proper! y design for their

elimination.

The most adequate steam power

plant available for this purpose was that

manufactured by the Doble Steam

Motor Co., of Emeryville, California.

Working arrangements were agreed

upon and a complete steam power plan!_

was ordered from them with the inten-

tion of installing it directly on the front

end of one of our Six Wheel double

deck jobs. By removing the motor,

clutch and transmission we found we

could very nicely install the complete

steam power plant in the front end of

the bus, thus permitting us to compare

directly the two power plants.



Our efforts were rewarded much be- In service since last June. To date it

I
~

yond our expectations and we soon

found it possible to place the bus so

equipped directly into passenger service

on -one of the busiest routes in the city.

Yes - troubles developed, many of

them, it is true, but fortunately the ones

most anticipated failed entirely to ma-

terlialize. However, numerous minor

difficulties were experienced and for a

time these little failures of minor or ac-

cessory parts were very discouraging

and needless to say ran the cost of the

early experiment away beyond our ex-

pectations. Nevertheless, the indicated

performance was so phenomenal and so

vastly improved over standard equip-

ment that there was no question but

that we should proceed to the next

stage of the experiment. Accordingly,
a second power plant was ordered. 'This
time it was thought that with the en-
gine built integral with the rear axle,
a slightly improved boiler, and a per-
fected firebox, together with minor ac-
cessory improvements, we would elim-

inate many of the annoying failures of
our early experience.

bas travelled a total of 25,187 miles in
service, burning 100 % fuel oil and
averaging over 3.0 miles per gallon.

Although it is still a little early to
draw conclusions, this steam driven bus,
as developed and operated continually
during the past year, may be regarded
as a very successful experiment. The re-
sults to date have proven by demonstra-
tion in actual service on the streets of
Detroit, the advantages of steam as a
motive power in bus transportation.
Speed, power, silence, the comfort of
smooth accelleration, the elimination of
the noxious exbaust gases and eco-
nomical operation were all realized.
Only the knowledge that the chief con-
sideration, reliability, yet remains to be
proven restrains 0 u r enthusiasm.
Nevertheless, while it may be some time

before steam driven aeroplanes darken
the sky, we feel tempted to predict that
steam as the coming motive power in
bus transportation is not far from a
reality.

Consequentl y, in VIew of the wide-
spread interest which all operators man-
ifest in improved transportation, the
Detroit Motorbus Company takes
pleasure in presenting for your inspec-
tion, what it believes to be the first
steam driven bus in this country that is
actually engaged in transporting pass-
engers in regular dime collecting service.

r

This second power plant was in-
stalled last spring. The bus is still
open to many improvements but, aside
from incidental troubles in no way di-
rectly chargeable to the steam power
plant, we have had the bus continually



THE DOBLE STEAM DRIVEN

BUS

Description

Steam driven bus, 607, consists of, a
standard Six Wheel chassis as built by
the Six \Vheel Company, Philadelphia,

Pa., and modified somewhat to receive
the Doble Power Plant. It carries
our standard double deck body with a
total seating capacity of 61 passengers.
The engine is built integral with the
center axle, the rear axle trailing only.
The drive is directly off the crank-shaft
of the engine, through a spur gear-
gear ratio 3-1. Westinghouse Air
Brakes with Timken Steel Brake Shoes
are used on all four rear wheels. Cooper

adjustable springs are installed front
and rear: The bus is equipped with a
38 gallon fuel tank and a 3 I gallon
water tank and with both tanks filled

weighs 17,000 pounds. The steam
power plant on this experimental job
is the same as built by the Doble Steam
Motor Co., of Emeryville, California,
for their five passenger touring car and
consists essentially of the following:

Firebox: This is built of sheet
nichrome about 24-in. in diameter and
18-in. high. A helical steam coil of
seamless steel tubing lines the inside and

keeps the temperature of the wall well
below the danger point. A tuyere is

provided for the injection of the air-
fuel mixture into the combusion cham-

ber. The latter consists of a circular
box of welded sheet nichrome in the
upper half of the fire-box. Its purpose
is to insure complete vaporization and
combustion of the atomized fuel before
the gases sweep through the boiler pro-
per. The fire-box sets immediately
over the boiler. Forced draft is obtain-

ed by means of a constant speed blow-
er. The fuel is metered through a
specially designed carburetor. Ignition
is by means of a magneto and a stand-
ard spark plug. No pilot light of any
kind is used. Firing is entirely auto-
matic.

Boiler: The boiler IS of the flash
type built of 14 spiral and one helical
ceil of standard seamless steel tubing.
The joints are all welded with the ex-
ception of those of the upper coils. The
boiler is designed to deliver steam at a
maximum of 1250 lbs. pressure and
800 degrees F. temperature. The boiler

feed is entirely automatic and may be
adjusted S::J as to hold any desired tem-
perature. The following test data illu-

strates the performance of this boiler:
Steam temperature 850 F.

Steam pressure .. 565 lbs.

Act. Evap. lbs. per hour 820 lbs.

Equiv. evap., Ibs. per hour 1188 lbs.
L bs. fuel per hour .7 1. 4

Per cent. of Excess air l1. 5
C02 content _ _ 14.6 %
Flue gas temp. , 400 deg. F.

Equiv. Evap. per lb. of fuel 16.65



Engine: The engine is a four cylin-

der, compound, high pressure,

acting, piston valve type capable of gen-

erating at 820 RPM, 82 brake H. P.

Piston diameter is 2% -i n. on the high

pressure and 4 Yz -i n. on the low pres-

sure with a five inch stroke. The fol-

lowing data on engine performance IS

taken from a test report:

Engine R. P. M. 8 2 0

Horsepower, shaft.. 82.6

Boiler pressure 5 71. 2 5 Ibs.

Engine pressure A 50.25 Ibs.

Exhaust pressure O. 69 lbs.

Boiler temperature .777 deg. F."

Engine temperature .7 52.5 deg. F.

Exhaust temperaturc.. 215.0 deg. F.

Water, Ibs. per hour 923.20

Fuel, lbs. per hour .79.7 6

Water rate 11.13 lbs. per H. P. hour

Condenser: This is a cartridge core

type with ~4-in. baffled tubes, size

30 x 30-in. with a depth of 8-in. A

turbine driven fan was used at first but

failure of the reduction gears at 1700

miles necessitated a belt drive tempor-

arily. A separator between the engine

exhaust and the turbine is provided to

remove the bulk of the oil from the

steam. Pressure in the condenser varies

from 20-in. vacuum with the bus un-

der way to 3 lbs. when accelerating.

Auxiliary Unit: This includes the

• 300 watt Robert Bosch motor genera-

tor, boiler feed pumps, vacuum pumps,

oil pump and provision for a fan drive.

It is located just back of and a little on

one side of the boiler. Drive for this

unit as well as the air compressor is

obtained by means of a bevel gear and

shaft off one end of the engine crank-

shaft.

Controls: These are of the auto-

matic electrical type working off both

pressure and temperature. Once set for

certain limits they function entirely in-

dependent of the operator, and scarce-

ly ever need adjustment.:



The Doble Steam Driven Bus

Chat act eristics

Operating: From our experience to

date the following operating features

stand out:

1. The performance IS remarkably

smooth and speedy.

2. The acceleration IS noiseless and

very rapid.

'3. Running time on the road is about

20 % better than our standard gas

driven equipment.

4. A barely perceptible but not ob-

jectionable odor characterizes the

flue gases.

5. The drivers consider it very easy

to handle and because of the ab-

sence of gear shifting and its rapid

acceleration regard it as ideal in

traffic.

6. Numerous passengers unaware of

the fundamental difference, com-

ment favorably on the improved

riding qualities and wonder why

we do not get more of them.

7. In general. a close approach to

pleasure car performance is experi-

enced.

Fuel: Gasoline or refined furnace

oil, gravity 36 to 38 deg., work equally

well in the burner after the fire-box is

once warmed up.. Furnace oil will not

burn in the cold fire-box due to its fire-

point being about 190 deg. F. How-

ever, this problem was met by using

gasoline for a few minutes in starting

up each morning, then switching over

to straight fuel oil, for the balance of

the day, no further trouble being ex-

_ perienced.

Mileaqe: Although fuel oil contains

about 5 % more energy than gasoline

no appreciable difference in mileage was

observed. We have had no little

trouble with grabbing brakes, minor

fuel and steam leaks and for a while

poor ignition due to a faulty magneto,

all of which cut into the fuel mileage.

Nevertheless, the fuel consumption since

June 26th, when the remodeled job

was placed in service, totals only 2,445

gallons. The total mileage over the

same period was 7.7 55, thus giving an

average of 3.13 miles per gallon of fuel

oil. This compares with 3.6 miles per

gallon of gasoline with the standard Six

Wheel double deck job, in the same

.service.






