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Serial No. 428,778

ALIEN PROPERTY CUSTODIAN

INTEENAL COMBUSTION ENGINES WITH
CROSSHEAD

Ove Petersen, Gentofie (near Copenhagen}, and

Mads Lindberg-Nielsen,

Copenhagen, Den-

mark; vesied in the Allen Property Custodian
Application filed January 29, 1942

In intermal combustion engines with crosshead
the crosshead is generally made in the form of a
forged body which has an attachment hole, In
which the end of the piston rod fits, and cross-
head journals around which the connecting rod
grips, and moreover one or more plane sliding sur-
faces through which the side thrust is transmitted
to the guide or guides fitted on the rigid parts of
the framing of the engine.

This construction has hitherto been regarded as
the only suitable construction for heavy internal
combustion engines arranged for larger outputs
per cylinder, to which type of internal combus-
tion engines this invention chiefly relates. The
sajd known construction suffers, however, from
certaln drawbacks, the remedying of which is the
chief aim of this invention. In the known em-
bodliments is e. g. the crosshead body proper an
expensive and heavy memberthe shaping of
which, out of regard to the attainment of the
necessary strength alone, 1s comparatively so com-
plicated that it is difficult to obtain sufficiently
large bearing surface for the connecting rod
brasses, and this is especially the case in two-
stroke engines, The alignment of the plane slid-
ing surfaces In relation to the piston rod and the
gudgeon and the crank shaft must be performed
with very great care, as even very small inac-
curacies in this respect will cause great side

thrusts in directions where they are not desired o

and an tnaccurate travel of the piston in the cyl-
inder liner, ILikewise it is difficult to obiain an
equally large guide area for taking up the guide
thrusts during astern working as during ahead
working, and the usually considerable over-weight
of the crosshead body In the side fecing the guide
will, on account of the acceleration forces, give
rise to powerful turning momenta which tend to
tip the crosshead and thereby strain the connec-
tion with the piston rod strongly, while at the same
time there are caused local increases of pressure
at the upper and lower ends of the sliding surface
of the crosshead.

As the gulde proper must be provided with
heavy strengthening ribs it is lkewise a heavy and
comparatively expensive englne part, and the
mounting thereof on the rlgid parts of the engine
must be performed with the greatest care out of
regard to the necessary allemment of the plane
sliding surface in relation to the cylinder liner and
the crank shaft.

By this invention which as previously mentioned
first and foremost relates to & new construction of
the crosshead and the crosshead guide In an in-
ternal combustion englne, especially an internal
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combustion engine arranged for great outputs per
cylinder, the above mentioned drawbacks ef the
known crosshead constructions are avolded.

The essential feature of the invention is first
and foremost that the crosshead is made in the
shape of a short trunk piston. In this piston
there is in the usual way, e. g. by force fitting,
fitted a gudgeon which forms the point of ap-
plication for the connecting rod. The piston-
shaped crosshead is guided in & cylindrical liner,
one end of which is secured to and centered in
relation to the rigid framing parts of the engine,
whereas the other end is preferably supported
against rigid parts of the framing so as to be
able to slide in the direction of the axis of the
cylinder in such a way that mobility in any trans-
verse direction is prevented.

The essential advantages obtained by this con-
struction consist In an easier and cheaper con-
struction of the crosshead body proper, which as-
sumes the shape of a simple eylindrical trunk pis-
ton., To this the connecting rod may be atiached
by a simple cylindrical gudgeon which 1s cheap
to manufacture and especially possesses the ad-
vantage that it may be hardened In its full length
and can be given an ample bearing area. The
attachment of the piston red to the crosshead may
als0 be effected in a simpler and more expedient
way than hitherto, it belng possible to provide the
end of the piston rod with a flange which rests
againgt a corresponding turned surface on the
end of the crosghead body and is secured thereto
by means of bolts that are easily accessible for
tightening,.

With regard to the crosshead guide there will
al30 he obtained a considerable simplification and
improvement in comparison with the hitherto
used constructions, The cylindrical gulding
liner e. g. forms a tubular girder of very consider-
able strength and rigidity and may therefore be
constructed of a smaller weight then a plane
crosshead gulde for taking up the same side
thrust. The cylindrical shape of the crosshead
guide furthermore entails that the sliding sur-
faces and all the alignment surfaces necessary
for the erection may be machined in the same
fixing in the turning lathe, and as the alighment
surfaces oen the rigld engine parts which decide
the position of the liner in relation to the cylinder
liner and the other parts, in relation to which
the crosshead guide is 10 be aligned, may likewise
he made by operations that automatically ensure
their proper mutual orientation, the correct align-
ment of the crosshead gulde in relation to the
other engine parts will thus ke a matter of course
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when the parts are assembled. The difficult and
timewasting aligepment work that was formerly
necessary at the erection of the engine and at
the assembling, when later on the engine had been
taken apart, thus becomes superfiuous.

This especlally makes itself felt in engines of
the kind which have a longitudinal, usually box-
shaped glrder, carried by frames, and In which
the individual cylinders are secured or at any
rate centered. In this case the cylindrical cross-
head guides are expediently at their upper ends
provided with a centering collar which fits into
& centering hole in the bottom of the sald girder,
and with an attachment flange by means of which
they are attached to the planed under side of
the girder. The lower end of the crosshead gulde
may then be stayed by divided horizontal staylng
plates which are inserted between the frames and
tightened around the guiding liners, after the
latter have been secured to the longitudinal
girder.

The centering holes for the cylinder liners in
the girder should he made in the same fixing as
the corresponding centering holes for the cross-
head guides, whereby the allgnment of the cylin-
der liners in relation to the corresponding cross-
head guldes is ensured.

The new construction offers essential advan-
tages also with regard to the taking up of the
gulde pressures. The fact 1s that the crosshead

gulde can take up side thrusts in all possible di- °

rections in a quite uniform manner.

In cases where the crosshead gulde is cen-
tered in a hole in the bottom of a box-shaped
longitudinal girder it 1s advantageous to close
the latter downwardly by placing a cover over
each centering hole, in which cover a stuffing
box must be provided, through which the piston
rod passes. Hereby is obtalned in part that it s
possible in & way known per se to use the box-
shaped girder as a scavenging alr recelver, In part
that above the piston-shaped crossheed there
will be formed a space that may be used as a
pumping chamber for the supply of scavenging
and charging air, as the piston-shaped crosshead
in connection with the cylindrical liner thus will
form a pump.

The stroke of this pump is the same as that
of the working piston, and the amount of air
supplled must therefore be adapied by a sultable
cholce of the dlameter of the piston-shaped
crosshead. In two-stroke engines the diameter
of the crosshead must thus be somewhat greater
than that of the working piston, if the whole
amount of alr required should be supplied by the
pumping arrangement here mentioned. Nor-
mally it will be sufficlent when the useful piston
area of the crosshead 1s made 15-209% larger
than that of the working pilston. In that case
the invention thus makes it possible to omit com-
pletely the speclal blower otherwise required In
two-stroke engines.

‘What 1s necessary for understanding the in-
vention and the secondary features thereof will
appear from the following description of an em-
bodiment In connectlon with the accompanying
drawing, which partly dlagrammatically shows a
vertical section through a cylinder unit of a two-
stroke Internal combustion engine constructed in
accordance with the invention. We point out
that the lefthand half of the drawing shows a
section at right angles to the longitudinal direc-
tion of the crank shaft and the engine, while the
righthand half of the drawlng shows a section
parallel to the longitudinal direction.
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On the drawing | and 2 designate frames
erected on the bed plate, not shown, of the en-
gine at right angles to the longitudinal direction
of the engine between the cylinder units. On
these frames rests a box-shaped girder 3, which
as shown on the drawing, may be in one plece for
several cylinders and be stayed by internal par-
titions 4, or which may be made up of elements
bolted together, each of which corresponds to a
cylinder unit,

On the.top of the box-shaped girder 3 which
extends in the longitudinal direction of the en-
gine are placed cylinder frames 6, of which frames
there 1s supposed to be one for each cylinder
unit, and to which the cover 1 of the cylinder
shown 15 bolted. For the sake of simplicity the
usual mechanisms on the cylinder cover are not
shown on the drawing. To the cylinder cover
the cylinder liner 8 is bolted in the usual manner,
and the lower part of the freely depending liner
is carrled down through and gulded transvers-
ally in a centering hole 31 in the upper side of
the box-shaped girder 3. In order that the liner
may be able to expand freely In the axial direc-
tion for the ellmination of heat expanslons it is
movable axially in the centering hole 31, where a
sealing is effected by means of an inserted seal-
ing ring 11 placed in a turned groove In the cy-
lindrical centering surface 10 on the liner co-
operating with the centering hole 3i.

The space 44 between the cylinder frame 8, the
cylinder cover 1, and the upper part of the cylin-
der liner 8 serves as a cooling jacket, it heing
closed at the bottom by means of a collar 8 on the
cylinder liner fitting intc a hole in the bottom of
the approximately box-shaped cylinder frame.

In the end of the cylinder liner 8 projfecting
down into the box-shaped girder 3 are scaveng-
ing ports 12 which in the lower dead point posi-
tion of the piston 13 are above the upper edge of
the latter and permit scavenging air to flow from
the interior of the box-shaped girder into the
cylinder,

The piston 13 rests on and Is bolted to an upper
flange 15 on the piston rod 14 and Is cooled by a

" cooling medium preferably oil, which 18 supplied

through a telescope pipe 16 and led away through
a corresponding telescope plpe, not shown.

In the bottom 28 of the box-~shaped girder 3
there is, exactly co-axial with the centering hole
31 for the cylinder liner, a centering hole 38, and
some distance above the latter the lower stde of
the girder is closed by means of & cover 11, which
i1s fitted in halves around the piston rod and the
sald telescope pipes and has stuffing boxes, 18 and
19 respectively, for these.

The piston rod has at its lower end a flange 28,
by which it rests against and is boited to a cross-
head 21, which has the form of a short cylin-
drical trunk piston. Through the material of this
piston are carried longitudinal borings, which are
in line with the telescope pipes 16 rolled into holes
in the fisnges 15 and 20 of the piston rod and at
the bottom have stuffing boxes 40, through which
the statlonary part 89 of the telescope pipes s in-
troduced.

In the piston-shaped crosshead 21 1s fitted a
cylindrical gudgeon 22, which may be fixed by
any sultable means, preferably by force fitting.
The gudgeon 22 forms In the usual way a Journal
for the upper end of a connecting rod 23, the
lower end of which s secured by bolts 24 to a
connecting rod bearing 2§, that is attached to
a crank 28. The crank shaft of the engine is
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deslgnated by 28, and one of the crank arms be-
longing to the said cylinder untt by 21.

The cylindrical piston-shaped crosshead 21
travels in a crosshead guide 32 which has the
form of a cylindrical llner, The c¥lindrical guld-
Ing liner has at the top a centering collar 33,
with which it fits into and is centered In the
previously mentioned centering hole 30 in the
bottom 29 of the box-shaped girder 8, whereby
its proper position In the slde direction Is en-
sured In relation to the girder 8 as well as In
relation to the cylinder liner, which 1s guided in
the centering hole 31 placed co-axlally with the
centering hole 30. These two centering holes
should preferabiy be produced in the same fiXing.

The allgnment of the longltudinal axis of the
cylindrical crosshead guide in relation to the
girder 3 is ensured by means of a turned flange
at the upper end of the crosshead guide, by means
of which flange the crosshead guide is bolted to
the planed under side of the box-shaped girder.
Hereby 1s at the same time ensured the accurate
alignment of the crosshead guide and the c¥lin-
der liner, the axial alignment of the latter llke-
wise belng deflnitely declded in relatlon to the
girder 3 on account of the mode of suspending
the cylinder liner described above.

The tubular crosshead gtide 32 has because of
its sectlonal shape a conslderable rigidity and
may therefore be made comparatively light. A
further economy of material can be obtained in
the case that the lower end of the crosshead guide
is stayed in the side direction in such a way that
part of the side thrust of the cross-head Is taken
up here and transmitted to the framing of the
engine, This is, In the embodilment shown, ef-
fected by means of a collar 36 which is fitted
around a turned surface at the lower end of the
crosshead guide and, after the allgnment and
securing of the latter, secured to a plate 36 that
is inserted between the frames | and 2 and suit-
ably made in halves. This plate may expediently
at the same time serve to close the crank case
upwardly, in which case the axially movable con-
nection between the crosshead guide and the
collar 36 should be packed tight by a packing 37
as shown. Directly below the lower part of the
crosshead guide are found brackets 38 that carry
the stationary telescope plpes 39 hefore men-
tioned,

The whole construction described is held to-
gether in the usual way by vertical bolts or cor-
responding tension members, of which some may
e, g. serve for securing the cylinder frame 6 to
the box-shaped girder 3, while others secure the
latter to the transverse girders or corresponding
members of the bed-plate of the engine on which
the main bearings for the crank shaft are placed.

In the embodiment shown the Interior of the
box-shaped girder 3 serves, as previously meh-
tioned, as a scavenging air receiver, and the
glrder has for this purpose an opening 43 In one
of its side walls, through which the scavenging
air may be admitted. In the previously men-
tioned internal transverse walls 4 there is ltkewlse
a hole 5. It may, however, also be expedient
to let the interior of the girder be divided Intc
a serles of separate recelver chambers, one for
each cylinder, whereby the pressure and oscilla-
tion conditions may better be controlled during
the scavenging and the charging.

Between the cover IT which closes the box-
shaped girder below and the upper end of the
cylindrical crosshead guide there 15 a space 4l,
which opens out with an opening 42 below on the
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slde of the box-shaped girder. This space 41
gerves for the control of the tightness of the
stuffing boxes I8 and 18 besides for ensuring that
no gplash oll from the crosshead guide will pene-
trate into the girder 3.

It wiil, however, be seen that the piston-shaped
crosshead 21 together with its erosshead gwde
32 forms a pump that may ba employed for use-
ful purposes, especially for the conveyance of alr,
in which case the space 41 will be the clearance
of this pump. The necessary section- and pres-
sure valves which may be automatic or controlled
may edvantageously be fitted in a case which is
bolted to the side of the girder 3 covering the
opening 42, The air which Is conveyed may¥ be
used for scavenging, charging or supercharging
of the eylinder, and it may be so arranged that
the pumping arrangement for each cylinder unit
will only feed the corresponding cylinder, or sev-
eral pumping arrangements can supply alr to a
common receiver from which several c¥linders
are supplied with eir.

In the embodiment shown the engine is a two-
stroke engine, and it is a presupposition that the
whole amount of scavenging- and charging air
required can be supplied by the crosshead pump.
The diameter of the pilston crosshead must there-
fore be so much greater than the diameter of
the working piston that the effective pumping
piston area will become about 15-20% larger
than the effective area of the working piston.
This demand as to the proportioning of the cross-
head is in practice very well compatible with the
regards as to proportioning that must be pald
as to an easy taking apart of the engine for in-
spection. It being presupposed that it is a ques-
tion of the most common inspection- and repair
works, i. e. examination and overhauling of cyi-
inder Uner and piston, the method used here may
be as follows,

At first the cylinder frame 6 Is loosened from
the glrder 3 and removed from the engihe by
being lifted vertically. The piston is than acces-
slble for examination and changing of piston
rings, but may in case that heavier repalrs are
necessary be taken off by disconnecting it from
the piston rod, or by the piston rod being dis-
connected from the crosshead. Finally may the
plston with piston rod, erosshead, and connecting
rod be taken out by the connecting rod being
disconnected from the connecting rod bearing 2§,
after which the whole may be pulled vertically
out of the engine without further taking apart
of the latter. Here {s only presupposed that the
crosshead can pass upwards through the girder
3, 1. e, that the hole for the cover 17 is of a
slightly greater diameter than the crosshead, and
that the centering hole for the cylinder liner is
also slightly larger than the crosshead. Both of
these conditions can easily be fulfilled, and thus
there iIs no difficulty In arranging the crosshead
pump for supplying the whole amount of scaveng-
ing- and charging air required, even when the
englne is a two-stroke engine.

In that case the crosshead pump may draw in
air direct from the atmosphere and press the air
through a piping leading from the pressure valve
direct into the girder 3 serving as a scavenging
air recelver.

The invention is not bound to the construction
shown and described, which is given as an ex-
ample of an especially advantageous engihe type
congtructed in accordance with the invention.
The invention can wholly or partly be applled
also In other engine types, e, g. In four-stroke
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engines, and in engines with another total erec-
tion of framing and cylinder construction. The
advantages of the automatic alignment of cross-
head guide and cylinder liner will be obtained
in all engine constructions where it 1s possible
to centre and/or secure the crosshead gulde and
the cylinder liner to a common rigid engine part,
which may otherwise very well consist of several
individual elements that are mutually connected

more or less permanently. There is nothing to
prevent applylng the invention salso In double-
acting englnes, In which case the special con-
struction of the telescope pipe connectlon to the

B working piston shown here cannot, however, be

applied.
OVE PETERSEN.
MADS LINDBERG-NIELSEN.



