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The invention refers to an internal combus-
tion motor installation, composed of two or more
motor-units; this installation must be able to run
during a long perlod besides with a normal and
& maximum load also with lower and eventually
even with extremely low load, whereby it 15 of the
greatest importance that also at certain definite
low loads, eventually also at cerfaln deflnite ex-
tremely low loads the consumption of fuel and lu-
brication oil 18 exceptionally low.

Such Installation e, g, i8 of Interest for the
propulsion of such seagoing vessels which, besides
having to cover long distances at normal speed,
are for a long period employed in the costal serv-
ice, running af small speed or of passenger vessels
which in making cruises run at half power or even
less during the whole voyages, and it is of still
greater Interest to war vessels which, besides at
normal and maximum speed of 30 to 40 knots, also
have to run long time at convoylng speed of
about 22 knots and at crulsing speed of 12 to 15
knots,

Methods are knownt by which the purpose de-
scribed above can be approximately attained. All
these methods, however, make use of the socalled
Indirect transmission of the output of various
motor-units to the propellershaft either by me-
chanical, electric or pneumatic means.

The invention 18, however, confined to the di-
rect transmission of the output of varlous motor-
units to the propellershaft, so that transmission
losses are avolded, and whereby simplification
and ag a rule saving of space, more particularly
in the direction of breadth, and in many cases
saving of weight and saving of expenses may be
realised.

The inventor proceeds from an arrangement
whereby the crankshafts of all motor-unliz have
heen placed directly In line with the propeller-
shaft, the hindmost motor-unit has been coupled
directly to that shaft, and two successive motor-
units may be coupled directly by means of cou-
plings fitted on their crankshafts so that the out-
put of each motor-unit is transmitted to the pro-
pellershaft through the crankshafts of the motor-
units situated behind. For each maln service
speed 8 certain definlte output Is required; this
required output can be obtalned at every time by
uncoupling or coupling the various motor-units.

According to the inveniion the numbers of cyl-
inders of the varlous motor-units are chosen in
such a way that for each maln service speed such
a number of cylinders can be coupled to the pro-
pellershaft that, particularly in regard of the oil
gonsumption, in each case the required output
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of the cylinders s developed under the most
favourable conditions.

The relations between the different numbers
of cylinders which may be put In operation si-
multeneously, are preferably so chosen that the
different outputs, corresponding to the different
speeds desired, may be obtained by substantially
uniform load of the cylinders In the different
cases.

The different numbers of c¢ylinders which may
be put In operation simultaneously, can e. g. be
determined by the formula

P -
¢ -=( V) -C
in which C 18 the total number of cylinders in
the motor plant, V the maximum speed (knots) at
normal load, ¥ one of the desired lower speeds,
and ¢ the number of cylinders corresponding to
the lower speed In question.

The drawing illustrates the arrangement of a
ship’s motor installation with direct driving. 'The
motor Installation consists of three separate
motor-units A, B and C, of which A has heen cou-
pled directly to the shaft or shafts 4. The ship’s
propeller 3 has been fitted to shaft 4. The crank-
shafts of the three motor-units A, B and C can
be coupled one to the other by means of the
couplings | and 2.

It may be assumed that the three principai
speeds, at which the vessel should be run with
the exceptionally utmost economy, are e. g. 30, 23
and 13.5 knots respectively, the speed 30 knots
corresponding to 100% of the normal output of
the Installation, while the speeds 22 and 13.5 knots
will correspond to about 409 and 10% respec-
tively of sald normal output.

The motor-units A, B and C have correspond-
ingly in accordance with the above formula heen
chosen at 5, 8 and 13 cylinders, In total 25 cyl-
inders, which coupled one to the other develop at
normal load the normsal output required for the
speed 30 knots.

For developlng about 409% of this output at
the lower number of revolutions of the propeller,
appertaining thereto, the 12 ¢ylinder motor-unit
C can be uncoupled, and the remaining 5 plus
8=13 cylinders, each at aboul normal load, end
coupled one to the other, will dellver the saild
output to the propeller for glving the ship a speed
of 22 knots,

For developlng about 10% of the normal out-
put at the number of revolutions still more greatly
reduced, appertalning thereto, the 8 cylinder
motor-unit can also be uncoupled, and the re-
maining 5 cylinders, each almost normally
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loaded, will dellver the output required to the
propeller for giving a speed of 13.5 knots,

The choice of the numbers of cylinders In the
varlous motor-units has consequently been made
so as to obtain the desired different speeds by
the most favourable conditlons. To be able to
regulate the coupled motor-units as a complete
unit after having switched on coupling 1 or cou-
plings | and 2, the fuel oil regulating shafts 6 and
T, or 6, 1 and 8 respectively, by which the fuel
injected by the fuel ofl injection pumps § into the
cylinders is regulated, can be coupled by coupling
8, or couplings 9 =nd 10 respectively, so as to
regulate the fuel oil injection pumps 5 of the
coupled motor-units A and B, or A, B and C re-
spectively, simultaneously and in unison.

The coupling or couplings between the motor
parts mey e. g. consist of a withdrawable clutch
coubling, a coupling with withdrawable plins, or a
friction coupling, in each tase whether or not in
combination with &n elastlc conpling, which may
also, i required, be combined with an arrange-
ment to synchronise the motor parts to be coupled
before switching in.

Bhould it be required that coupling and un-
coupling is carried out without stopping the mo-
tor-unit sltuated behind, it may be advantageous,
in accepting a small transmission loss, to proceed
to the application of hydraulic or electric cou-
plings. In this instance, however, fuel regulating
continues to he possible, as these couplings have
a fixed relation between the number of revolu-
tions, moment to be transmitted and slip incur-
ring.

The Inventor originally proceeded from the
idea that it must be possible to put out of oper-
ation part of a 12 cylinder marine engine not re-
quired, when it is desired to run the vessel at a
small load during a long perlod, The remaining
cylinders could then continue to operate at their
normal mean indicated pressure, that means eco-
nomiceally, and the part out of operation need not
needlessly he run which would unfavourably af-
fect the mechanic efficiency.

On elaborating the idea, it has proved that this
plan could technically be carried out, but it also
proved to be possible to put out of operation ad-
ditional parts of the engine, should one desire to
provide additional speed stages for the vessel. It
appeated that this would involve splitting the 12
cylinder engine into varlous Independent motor-
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units which by means of couplings on the crank-
shafts could be switched on or off, and yet could
be attended to as a single unit by one engineer,
by coupling the fuel oil regulating shafts.

From a technical polnt of view there 1s no ob-
Jection to enlarging each of these motor-units to
a motor having a large number of cylinders and
of conslderable output, so that in this manner
also the problem has been solved to apply an
extraordinary large power to the propellershaft,
whilst maintaining the advantages of direct drive.

The transmission of the outputs through the
aftermost crankshaft dees not involve unprac-
tical dimensions of the shaft, because a small
increase In diameter of the shaft{ is sufficient
already to permit the transmission of & conslder-
ably additional output.

It proves, however, that 1t is also not necessary
that all motor-units are built up of the same ¢yl-
inders; there may be motor-units with large
cylinders and units with small cylinders; even
the motor-units may consists of various types, as
by the ocoupling of the regulating shafts it is possi-
ble to manoceuver with the whole apparatus as
though it were one motor.

The invention may alse find application to mo-
tor installations driving other meachines, whereby
extremely variable loads ocour during long time,
and whereby it is of impottance, that at some of
these loads, the maching {5 run with ean -excep-
tionally low fuel consumption.

As instances are stated the propellers of an
aeroplane, the driving wheels of a locomotive or
motor-car, the eenirifugal pumps of sewage
pumping stations and polder pumping stations,
ete.

On each application it will depend on_the na-
ture of the service whether the couplings etween
the crankshafts will be chosen of such censtrne-
tion that the coupling or uncoupling cin be car-
rled out whether or not with the engines beirg in
operation,

Cases may présént themselves where the motor-
crankshafts are in line of and directly coupled to

5 8 mainshaft driving one or mmore mathines by

means of mechanic or electric transmission,

This e. g. refers to twin-screw moforboats of
which the motor instailation, driving both pro-
pellers, has been placed on the centerline of the
boat. :

JOB BOUDEWIJN GILJAM.



