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SOME OUTSTANDING ADVANTAGES OF

THE ATLAS DIESEL TORQUE CONVERTERS
(Lysholm-Smith System)

(jomparison with mechanical transmission

Smooth power—long life

Hydraulic drive with the Atlas Diesel Torque Converter gives a
perfectly smooth power transmission at all speeds. As no shocks
can be transmitled through the converter the sltrains on engine,
transmission and all other parts of the vehicle are reduced to a
minimum.

Silent ptm'er-—(',onll'url

The smooth power application and complele silence in operation

provide a high degree of comfort for the passengers.

Simplicity of control

The hydraulic torque converter produces a torque which varies
automatically with the speed and the power transmitted is con-
trolled exclusively by the engine speed. No gear change lever or
clutch pedal exists. The control of the Atlas Diesel Hvdraulic
Torque Converler is therefore as simple as possible.



The simplicily ol conlrol makes (he Atlas Diesel Torque Con-

verler parlicularly suitable in cases where more than one engine
wilh transmission have lo be controlled from a single operaling
position. The Atlas Diesel Torque Converler is therefore lhe
ideal transmission for mulliple-unil lrains.

The Atlas Diesel Torque Converler operales with a high mean
efficiency and makes il possible lo ulilize the full engine power
al all vehicle speeds. Smoolh and rapid acceleration is oblained
as there is no manual gear change with consequential time lag.
With Atlas Diesel Direct Drive Converlers lhe losses al normal
cruising speeds are brought down (o an absolute minimum.
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The Allas Diesel Torque Converlers have all the advanlages and
none ol the disadvantages ol electric [ransmission as they are
considerably lighter, simpler, cheaper and lake less space. The
reliability of hydraulic (ransmission is high on accounl ol ils
simplicily in design and case ol operation, thus involving a minim-
um ol mainlenance.



As distinel from the sleam engine the internal com-

buslion engine develops a maximum lorque, which is
praclically constant regardless of the speed. IFor aulomolive work where
the lorque demand varies with the resistance of the vehicle and with the
acceleration requirement, the internal combustion engine must be combined
with a lorque converler which is able to convert lhe engine lorque at full
engine speed inlo a higher lorque al a correspondingly lower speed of the
oulpul shafl. Until now the torque converter has generally heen of mechan-
ical lype for small oulpuls and of electric lype for large oulputs. The
hydraulic torque converler has, however, during recent vears become highly
popular for traction work. The reason for this is thalt hydraulic transmission
combines the low cosl of inslallalion, low weight, ease of mainlenance and
low upkeep cost of mechanical transmission with the smooth and simple
operalion of electric transmission. The hydraulic torque converler comes
nearer the ideal than any other form of transmission as il provides an

aulomalically variable lorque-speed range.

The design of Atlas Diesel Torque Converlers is based on exhauslive research
in well equipped experimental laboratories, experience gained [rom unils in
service and close collaboration with the license holders, the Ljungstroms
Angturbin Company, Stockholm. They are manufactured in the Atlas Diesel
Works al Stockholm and all parts are machined with the highest degree
of precision from the best malerial obtainable. Before delivery each unil is

:arefully lested over the enlire operaling range.

This calalogue contains a brief description of the Atlas Diesel Torque Con-
verlers. The nalure of hydraulic torque converters is such that no broad
statements or rules regarding their applicalion can be made. Each inslalla-
tion must be individually analysed and designed to ensure the besl per-
formance. The Atlas Diesel Hydraulic Department is able lo give vou the
best solution of your transmission problem. You are cordially inviled to

make use of this service.
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Design and working principle of the converter

The Allas Diesel Hydraulic Torque Converler in its simplest form
is diagrammalically shown below. The construction is based
on the hydro-kinelic principle and consists ol a pump P and a
lurbine T concentrically buill together in a slationary housing.

The pump,

which is generally coupled direct to the engine, acls as an ordinary
cenlrifugal pump. Il absorbs the power delivered by the engine
and converts il into fluid circulation in the direction indicaled
by the arrow in the illustration.

The turbine,

which is connecled to the oulpul shafl, consisls ol a rolor on
which are mounted three separale rows of blades Ty, T: and Ty
forming a three slage turbine. The circulating fluid forces the
turbine to rotale in the same direction as the pump with a torque
which varies with the pump and turbine. With conslanl engine
oulpul the torque ol the turbine varies inversely as the speed and
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the maximum torque will be obtained
when the output shaft is completely
stalled.

In the stationary housing two rows of
blades L: and L2 are mounted, localed
belween each of the three turbine
stages respeclively. The funclion of
these stationary blades is lo redirecl
the flow from the previous moving
blades so that it meels the next row
at the correct angle.

The stationary blades thus absorb the
reaction torque which arises when
the oulput lorque is greater than the
engine torque.

The fluid circulation inside the torque
converler is clearly shown in the dia-
grammatic cut-away (page 7).

The housing is alwavs completely
filled with fluid, which is retained by
means of seals. These generally consist
of a lead bronze ring which is held
in contact with a hardened and ground
ring of' special sleel by a spring bellows
of special metal. A small amount of

Pump wheel with part of housing, turbine
wheel, and housing with guide blades.

leakage passes these seals lo lubricale
them and is collected in a sump under
the converter.

The fluid accumulated here is aulo-
matically returned by an aspirator to
a reserve lank above the converter.
The aspirator is operated by means
of a continuous flow of fluid under
pressure, coming through a pipe from
the top of the converter into the reserve
tank. Any gas which may have been
formed in the converler is separaled
from the fluid through the aspiralor.
Fluid from the reserve tank is fed into
the converter on the low pressure side
of the pump rotor by an injector
mounted on the converler housing
and operated in the same way as the
aspirator. The replacement of the fluid
in the converter thus lakes place aulo-
matically without any moving parts.
The injector builds up pressure in the
housing on the low pressure side of
the pump and this pressure prevents
any cavitation arising.
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The performance ol a plain converter is made clear by the diagram below.
As the converler pump absorbs power proportionally to the cube of the engine
speed, the pump will act as a very effective regulator for the engine speed.
The size of the converter pump must therefore be carefully proportioned to
the engine power and speed so that the full engine power can be utilized at
full engine speed. The diagram is based on the assumplion that the converter
pump is driven by an engine with constant torque. As shown in the diagram the

pump torque is slightly influenced by
> Performance of a plain converter. the turbine speed in such a way thal
: the torque increases with a decrease
E in turbine speed. Owing to this torque
,Z’:, : increase lhere is approximately 20 9%,
S0 Y drop in the engine speed over the
8O e e e range from the maximum speed down
it i, Engine e o to the stalling point of the turbine. The
8o % \\\ \ - B v .
i // @ \.\ operaling range of the o}ltpu[ s.hafl is
w0 g N from 0, called the slalling point, to
ol %‘---‘ﬁ‘_‘ \.\ approximately 70 % of the corre-
R = sponding engine speed. At this point
5 j‘/ \\ the torque available at the output shaft
R A R e S nzt;/ﬁ\’l is equal to the engine torque. At the
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stalling point the torque of the outpul
shalt is approximately five times lhe engine torque.
The efficiency curve of Lhe converter is rather flal with a peak ol approxi-
malely 85 9%,. The reason for the fact that the efficiency varies wilh the speed
ratio is that the pump and turbine blade angles can be arranged to suit each
other exactly al only a certain ralio belween the pump and turbine speed.
AL all other speed ralios the angles are nol so favourable thus causing losses.
[n the Lysholm-Smith design the patented profile of the blades and the injector
leeding system cnable these losses to be kepl al a minimum.
The loss ol efficiency causes a temperature rise of
the fluid within the converter. A portion of the P
fluid delivered by the converler pump is therefore
conlinuously circulated through a separately ar- ‘ |
ranged radialor. From the radiator the fluid relurns L] ] ‘
aulomatically to the low pressure side ol the con- |

verter pump. The capacity of this auxiliary cooling TE ) i' |

system varies with the type of service. In mosl |

cases, however, the cooling system should be capable : ‘

of dissipaling the heat equivalent to 25—30 9%, of .I 1 " Lo

the power developed by the engine. 1l - A % |
Fluid circulation outside o - }
the torque converter. - )



When the converter pump is coupled
lo an engine developing a fixed torque,
the outpul torque will aulomatically
vary with the oulpul speed.

At a steady oulpul speed the lorque
is controlled merely by adjusting the
engine speed. The converter pump
torque varies as the square of the
engine speed and when the speed is

reduced to /s the lorque will be
reduced to '/s. The efficiency of the
converler is a [uncltion of the speed
ratio and nol ol the engine power.
If al any steadv oulput speed the
engine speed is reduced, the converler
efficiency will alter and correspond
lo the new speed ratio regardless of
the power transmilled.
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It is apparentl thal the simple con-
verter described above for aulomolive
work should incorporate a means of
cutlting off complelely the power flow
through the converter. This can be
arranged by means ol a clulch in-
stalled belween the engine and the
converter or by a ring valve by which
the fluid stream from the pump lo
the turbine can be cul off. Two lypes
of Atlas Diesel Hydraulic Torque Con-

verters are built—the direct drive con-
verter with clulch arrangement and
the ring valve lorque converler. Both
tvpes are manufactured in various
sizes lo suil a wide range ol engine
power. In every size lhe blades can
be modified within the capacity range
of the converler lo suit the torque
speed characterislics ol the engine
with which the converler is lo operale.
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A hydraulic torque converter (P, T, L) of the same type
as earlier described.

A double acting clutch (KMA).

A direct drive shaft (D) going through the hollow shaft
of the pump and turbine wheel.

A freewheel coupling (F) between the turbine shaft and
the direct drive shaft.

Section of a direct drive converter.




The double acting clulch contains

two friction plates A and K of which
A is mounted on the hollow pump
shalt and K nearest the engine on the
direcl

plate M, which has a spring-loaded

drive shaft. By the clulch

overcentre action, the drive is taken
either through the friction plate A or
K, giving hvdraulic and direct drive

respectively.

IFor hydraulic drive the hollow turb-
ine shaft is connected to the direcl
drive shaft through a freewheel coup-
ling which permits the turbine to
come lo rest when the direcl drive
is engaged. When driving direcl all
hyvdraulic losses are eliminated and

the efficiency reaches approximately

100 %. The freewheel consisls of

rollers located in a cage belween an
imner cam and an outer race. When
the hydraulic drive is engaged the
rollers transmil the drive [rom the
‘am lo the outer race. For direcl drive
the ouler race »over-runs» lhe cam,
and (he rollers drop back into the
recesses ol the cam. Ample lubrication
for continuous operation is provided
by constant circulation of oil through

the freewheel.

The performance curves for a direcl

drive converter are shown in the dia-

Performance of a direct drive converter.

gram below. The change from hydraul-
ic drive to direct drive should be made
when the output torque equals the in-
pul torque, which pointoccurs al aboul
70 % of the maximum vehicle speed.
Thus the hydraulic drive is used for
starting and accelerating the vehicle
until 70 % of the maximum speed
has been reached. The direct drive
is used for normal propulsion al high
speed. Compared with a conventional
three speed mechanical gear box the
hydraulic drive corresponds lo the
first and second gears and the direcl
drive lo the third gear.

The direct drive converter is part-
icularly suitable for such applications
as buses and railcars. It has also found
wide-spread use for small shunting
locomotives in which the hvdraulic
drive is used for the normal shunting
work and the direct drive for hauling
light trains over longer dislances al

high speeds.
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The direct drive converter for buses

The direct drive converter for buses
is built in combination with a reverse
gear of the convenlional layshaft lype.
The converter with the reverse gear

is bolled lo the engine flywheel casing

Z III/I'IIIII.I”MI”
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and has aboul the same form, size and
weighl as a normal gear box. The re-
verse gear and the double-acting cluteh
of the converler are controlled by a

single handlever in the driver’s cab.
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A Swedish bus (above) and a Norwegian bus
(to the right), both fitted with Atlas Diesel
Hydraulic Torque Converters.

A 125 h. p. bus engine equipped
with an Atlas Diesel Torque Con-
verter.




The direct drive converter for rail
traction does nol usually include a
reverse gear as lhis is more oflen em-
bodied in the driving axle. When two
axles are to be driven from one con-
verter, this musl be combined with
an auxiliary distribution gear box with
two oulput shafls and usually includes

the forward and reverse gear.

The converter clulch is generally
controlled pneumatically or electro-
pneumalically by a switch on the
driver’s control board. An air eylinder
is mounlted on the clutech housing
conlaining (wo pislons, one for direcl
drive and one for hvdraulic drive.
When no air is admitled the clutch

lever is kepl in ils neulral position

A 150 h. p. Diesel engined rail-car provided with an Atlas Diesel
Torque Converter. This car belongs to the Swedish State Railways.



The Atlas Diesel Direct
Drive Converter,

Borque s Disiribution Gear
D Cbnwrler'n: i

———Fropeller Shaft

Various methods of installing engine and torque converter in a rail-car.

by springs. The action of the pneu-
malic control apparalus is verv sofl
so thal the engagement ol the direct
drive can hardly be noticed even if the
engine speed should nol svnchronise
exactly. IFor multiple installations the
Atlas Diesel Torque Converter can be
supplied with an extra freewheel on
the outpul shalt which simplifies the
engagementl of the direcl drive and is

recommended for such instlallations.

The Atlas Diesel Torque Converler is
the ideal (ransmission for multiple
unit lrains as any number of lorque
converlers can be simultaneously con-
trolled from one control board by

means ol eleclro-pneumatic control.

The above diagrammatic installation
drawings show various methods of in-
stalling the engine and lorque con-

verler i a rail-car.
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How to drive with a direet «

The engine is started with the clulch
control lever in central position. To
slart the vehicle the control lever is
brought into the hvdraulic drive posi-
tion and the brakes are released. The
lorque  transmitted al idling speed
by the hydraulic drive is generally
sulficient just o move the vehicle on
the level. To gel maximum accelera-
tion the engine control is moved inlo
the full engine speed position. When
the speed of the vehicle reaches about
70 9% of the maximum the cluleh

control lever is switched over inlo the

g ° q
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rive convertel

direct drive position and the engine
speed al the same lime slightly re-
duced. The vehicle speed is then
controlled by means of the engine
accelerator in the usual way. When
the vehicle approaches a slopping
place the cluleh lever is brought back
to the hydraulic drive position and
the vehicle is brought (o rest under
the control of the brakes. IFor stops of
shorl duration the clulch may remain
in the hydraulic drive position and
to reslart, the driver merely releases

the brakes and accelerates the engine.

A 400 h. p. double-engined rail-car fitted with Atlas Diesel Torque
Converters. This car belongs to the Norwegian State Railways.
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A 300 h. p. double-engined shunting locomotive equipped with Atlas Diesel
Torque Converters. This locomotive belongs to the Swedish State Railways.

Hydraulic torque converter with direct drive and step up
planetary gear installed in the rail-car illustrated on page 18.
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A 600 h. p. double-engined
locomotive provided with Atlas
Diesel Torque Converters.

Section of a Ring Valve
Torque Converter.
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The ring valve torque converler dia-
grammalically illustrated on page 20
consists ol a plain converter as de-
scribed in the beginning of this cala-
logue but provided with a pneumatic-
allv operated ring valve (S). When
this ring valve is in the position in-
fluid

stream from the converter pump lo

dicated in the illustration the
the turbine is cul off and no lorque
transmitled to the output shaft. Al
the same time the engine runs with
no load. When the ring valve is
withdrawn into a recess in the turb-
ine casing, the fluid circulation is
restored and torque will be (rans-

mitlted lo the oultput shaft in the

normal way.

The ring valve lorque converler is
particularly suitable for heavy vehicles
when direct drive for any reason is
nol desirable. This type of torque con-
verter constitutes the most simple and
reliable transmission obtainable.

The ring valve torque converter has
a torque speed range which in mosl
cases covers the demands for traction
work. In some cases when an extremely
large starting tractive effortis required,
in combination with a high top speed
ol the wvehicle, the ring valve lype
lorque converter may be combined
with an auxiliary lwo speed mechan-
The

combined unit could be arranged in

ical gear box. control of the

a very alltractive way.

Ring Valve Torque Converter with pneumatically operated two-stage auxiliary

gear and reverse gear installed in the locomotive illustrated on page 20.

21



Atlas Diesel Hydraulic Torque Converters
arc inslalled in a considerable number
ol buses, rail-cars and locomolives. The
illustrations on these pages show Lwo 250
h.p. double-engined rail-cars bolth fitted

wilh Atlas Diesel Torque Converlers. They

belong lo private Swedish railways.







Products

Air Compressors
X
Pneumatic Tools
X
Rock Drills
X
Spray Painting Equipments
X
Electric Tools
X
Diesel Engines
X

Torque Converters

Stockholm 1947, Tryckeriaktiebolaget Svea.
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