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THE

RATHBUN ·JONES ENGINEERING COMPANY

formerly the Gas Engine Department ol
The S. M. Jones Company
Toledo, Ohio

This company has a paid up capital stock of Five Hundred Thousand Dollars.
Since 1896 it has built and sold engines operating with producer or natural gas.
The design illustrated in this catalogue has been built since 1903.
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Introductory

I

T appears that within a comparatively short time installations for power only will
consist of internal combustion engines
form of by-product gas.

operatin~

on natural, producer or some

Natural and by-product gases offer opportunities for

large economies where they are obtainable at low cost.

Enormous volumes of by-

product gas are now wasted.
One of the most important factors in the development of the gas engine is the gas
producer, this being due largely to the fact that nearly any available fuel may be used.
This is true to the extent that some inferior combustibles handled with difficulty under
a steam boiler are more desirable for use in gas producers than fuels of higher grade.
Rathbun engines have been developed with great care and are intended for service
that demands high economy, close regulation and high-grade construction.
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They are built in two and three-cylinder types in sizes from SO to 300 horsepower; twin three-cylinder engines are offered from 150 to 600 horse-power.
The six-cylinder engines are particularly designed and recommended for operating.
60-cycle alternators in parallel.
High-grade gas engines are characterized by certain important features:
For a given volume the surface of the

cm:~bustion

chamber is as small as possible.

This usually means that the valves must open directly into the cylinder.

Valve ports

or passages aside from large heat losses due to radiation are particularly objectionable
when operating on producer gas, especially when the percentage of hydrogen in the
mixture is large.
Exhaust valves and valve stems are water-cooled and lubricated.
With a throttling engine the compression pressure changes with change of load
due to throttling the mixture of gas and air.

The rate of combustion of the gases varies

with the compression pressure, being slower as the pressure is reduced.

p ~ge

4

.,

.
r

To obtain good economy the combustion should be nearly complete at the

"""
begin-

It is obvious that to obtain this result more time must
be given to complete the combustion on low compression than on high. It follows
that the ignition point must be earlier on light loads than on heavy loads. It consequently follows that the ignition point should be controlled by the governor in order
to mak.e it correct for all loads .
The Rathbun engine was designed with the primary object in view of producing a
throttling engine that would give improved economies on light loads.
As a result of experiments conducted by Mr. Rathbun in 1902 it was found that
variable ignition was the most important factor in obtaining these results. The
principle involved was advocated by several engineers in this country as well as abroad
at about the same time, but apparently his was the first engine operating with this
feature to be placed on the mark.et.
ning of the expansion stroke.
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General
Construction

It has been the aim in designing the Rathbun engine to make
the valve mechanism as simple as possible, consistent with economical and durable operation. By removing the light cover from the
front of the engine, all the cams, rollers, igniting and governing
mechanism are perfectly accessible.

lgniters

The igniters are of a simple hammer-break type, and are watercooled.

The igniters may be removed by merely loosening four

nuts.

'.:+

Lubrication

The valve levers on the cylinder heads are provided with
grease cups. All other surfaces requiring lubrication are subject to
the splash from the connecting rod, which dips into the oil reservoir in the base.
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Starting

Starting is accomplished by means of compressed

"

air, previously stored in
reservoirs, which are charged by a small air compressor

gas engine unit

entirely separate from the
engine.

All the

valve

mechanism on the engine required for starting, is controlled by one lever.

,...
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Connecting
Rod

The connecting rod is made from a solid,
open-hearth steel forging. The cross-head
end is of box form and carries prosphorbronze boxes, which are adjustable by means
of a wedge. The crank end is strap construction, carrying malleable iron boxes lined
with genuine babbitt sweated to the iron,
adjustment for wear being made by means of
the wedge and bolt.
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Main
Journals

The Main Journals, of ample proportions, are lined with genuine
babbitt, and the lower half is vertically adjustable for wear by
means of a wedge . These journals may be removed without disturbing any other part of the engine.

In a vertical engine there is

but little wear on the main journal caps.

Means are provided so

that the shaft can be trammed at the center of each journal from a
common surface on the housing.

The stress on the cylinder head,

due to the combustion, is carried direct from the cylinders to the
main journals by means of steel bolts.

This practically relieves the

housing from strain and makes a rigid construction.

Hand-hole

plates are provided so that the main journals may be inspected while
the engine is in operation.
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Crank Shaft

The Crank Shaft is forged from the best grade of open-hearth
steel and is finished with great care.

The counterbalance weights

of two-cylinder engines are attached directly to the crank. throws.
Attention is again called to the fact that means are provided for
keeping this long shaft in line.

If this alignment is not maintained,

the shaft will certainly break. in course of time, regardless of its size.

Cylinder
Head
and Valves

The valves open directly into the combustion chamber thereby
not increasing the radiating surface, and doing away with all ports
and passages within the cylinder.
Particular attention is called to the exhaust valve construction.
The valve and stem are entirely hollow and arranged for water

I'

circulation. Both valves are carried in separate cages, which can be
readily removed. The exhaust valve cage is water· cooled.
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Other Details

The Piston Pins are made from tool steel, hardened and ground.
The Valve Push Rods are made from seamless steel tubing.
The Cams, Rollers, and all small pieces, subject to wear, are
hardened.
Ground joints are used e~clusively where subject to the
pressure obtained in the cylinder. This does away with all gaskets,
except on a few water connections.
Cast-iron water manifolds with self-contained valves are used
in place of expensive and unsightly piping.
Cylinders and pistons are made from a special mixture of close
hard iron.
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Guarantees

Defects that appear in material or workmanship within one year
after the engine is installed, will be rectified free of cost to purchaser.
The regulation is guaranteed to be entirely automatic from no
load to full load without changing the setting of any valve.
The variation in speed from no load to full load will not exceed two per cent.
The action of the governor on sudden changes of load will be
quick and there will be no hunting.

"
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Cost
of Operation

The apparent results obtained in actual operation are somewhat
variable, due to variations in the gas meters, pressures and temperatures, but it may be safely stated that the following figures will
not be exceeded:
The consumption of natural gas at 50 per cent. load should not
exceed 13 cubic feet, and at rated load 10 cubic feet per brake horsepower per hour.
On the same basis lighting gas consumption should not exceed
20 cubic feet at 50 per cent. and 17 cubic feet at rated load.
On producer gas, one brake horse-power per hour should be
obtained on one and one-quarter pounds of good anthracite coal.
The usual guarantee of fuel consumption per brake horse-power
per hour in effective British thermal units is based on 10,000 at
rating and 13,000 at 50 per cent. loads.
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This cut shows the fuel curve taken from a shop test and indicates what may be
accomplished with an engine of this design.

It will be seen that the efficiency is practically the same at all loads above rated,
and that a large overload capacity is provided without sacrificing the efficiency at rated
load.
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This cut shows an indicator-card at one-third and at maximum
loads.

The cause of the high economy at light loads is very appar-

ent after inspection of this card.

The initial temperature at light

loads is much lower than at full loads, but the exceedingly low terminal temperature makes up for the low initial.
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