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HYDRODYNAMIC DRIVE
TERMINOr.cx:;y - SAE J64la SAE Recommended Practice

Report of Hydrodynamic DriveCanmittee approved January 1951 and last re­
vised by Transmission and Drivetrain committee August 1967. Editorial
change January 1975. "t ,

(Since the torque converter and fluid
coupling have becane a cOIlIDJnly used corn-:
ponent of autanatic transmissions in Amer­
ican industry, the SAE appointed a c0m­

mittee to standardize terminology, test
procedure, data recording, design symbols,
and so forth, in this field. The follow­
ing cartunittee recorrmendations will facil­
itate a clear understanding for engineer­
ing discussions, comparisons, and the prep­
aration of technical papers.

Practice in industry at present is not
uniform. The recommended usages represent

. the predaninating practice or the accept­
able practice. Where agreement is not
corrplete, alternates have been included
for clarification. EXAMPLE: two systems
of blade angle designations are described.
Consequently when a blade angle is spec­
ified, the system should be designated.

This SAE Recommended Practice deals only
with the physical parts and dimensions and
does not attempt to standardize the design
considerations, such as the actual fluid
flow angle resulting from the physical
blade shape.)

HYDRODYNAMIC DRIVE - As contrasted with
electrical or mechanical and so forth, is
the type of drive that transmits power
solely by dynamic fluid action in a closed
recirculating path.

FLUID COUPLING - A hydrodynamic drive
which transmits power without ability to
change torque. (Torque ratio is unity
for all speed ratios.) See Fig. 1.

TORQUE CONVERI'ER - A hydrodynamic drive
which transmits power with ability to
change torque. (Torque ratio is a func­
tion of speed ratio.) See Figs. 2-6.

ELEMENT - An element consists of a single
row of flow directing blades. See Figs.
3 and 6.

MEMBER - A member is an independent
ca:nponent of a hydrodynamic unit such as
an :i.rrpeller, reactor, or turbine. It may
carprise one or rrore elements. See Figs.
3 and 6.

STAGE (Single-Two-Three-and so forth)-
A stage is a turbine element interposed
between elements of other members. The
number of stages is the number of such
elements of the turbine member. See Figs.
2-6.

FIG. 1· FLUID COUPLING

FLUID FLOW DIRECTION·

FIG. 2- TWO PHASE, SINGLE STAGE TORQUE CON·
VERTER (SINGLE PHASE, SINGLE STAGE IF ONE-WAY
CLUTCH IS DELETED)
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FLUID FLOW DIRECTION

FIG. 4 - TWO PHASE, SINGLE STAGE TORQUE CON­
VERTER WITH VARIABLE BLADE REACTOR

SHELL -;.T--//

MAX DIA OF
FLOW PATH

ONE -WAY CLUTCH

3RD TURBINE

DESIGN PATH

"-r---;-2ND REACTOR

OUTPUT

II-:;:WH- 2ND TURBINE

'INPUT

FLUID FLOW
DIRECTION

1ST TURBINE -r--t-tt-

IMP ELLER ---t-t-t-t-t-

1ST REACTOR

FIG. 3 - THREE MEMBER, SIX ELEMENT, SINGLE
PHASE. THREE STAGE TORQUE CONVERTER

PHASE (Single- Two-Three-and SO forth)­
Applied to a torque converter refers to
the number of functional arrangements of
the working elements when the functional
change is produced by a one-way clutch' or
other mechanical means such as a clutch
or brake. See Figs. 2-6.

IMPELLER - Designates the power input
member.

TURBINE - Designates the output member.
REAcroR - Designates the reaction member.
ONE-WAY CLUTCH - See SAE JI087.
NOMENCIATURE OF MULTIPLE MEMBERS -

Nomenclature of multiple members of bas­
ically the same function in both poly­
phase and multistage torque converters
should be named in the order of fluid
circulation in normal operation:
first impeller first turbine first reactor
second impeller second turbine second reactor:
and so forth and so forth and so forth

BLADE - Designates a blade provided with
control rreans to vary the angular position
and thus vary the direction of fluid flow.

VARIABLE BLADE - Designates a blade pro­
vided with control rreans to vary the angular
position and thus vary the di rection of
fluid flow. ,

TORUS SECrION - Designates the ronfines
of a flow circuit in a radial plane of a
torque converter or fluid a::mpling.

SHEIL - Designates the outside wall of
the torus section in any member. See
Figs. 1-7.

CORE - Designates the inside wall of
the torus section in any member. See
Figs. 1-7.

DESIGN PATH - The path of the asslIDled
mean effective flow and is used for
definition of blade angles, entrance and
exit radii, and so forth. See Figs,~1-7.

BIAS (Entrance and Exit) - At the enter­
ing and exit blade edges, designates the
angular variance with respect to an axial
plane at the design path. The angle is
ineasured as viewed in an axial direction.
See Fig 7.

SCROLL - The angle between the tv.D
planes containing· the intersection of the
design path and the entering and leaving
edges of the blade when that blade does
not lie in one axial plane. See Fig. 7.

TORQUE CONVERI'ER SIZE - In gereral terms
is designated by the maximum diameter in
inches of the flow path. See Figs. 1
and 2.

DESIGN RADII (Entrance or Exit) - Design
radii of any member .are taken at the
point of intersection of the design path
with the theoretical blade edges. See
Fig. 7.

SLIP - Designates the difference between
input and output rpm. It may also be ex­
pressed as a percent of input.

SPEED RATIO- Designates the output speed
divided by the input speed.
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DESIGN PATH

IMPELLER

VARIABLE BLADE
REACTOR

1ST TURBINE

OUTPUT SHAFT

ONE-WAY CLUTCHES

TURBINE

IMPELLER

EXIT

EXIT

ENTRANCE

REACTOR

EXIT

BASIC ORIENTATION OF BlADE PROFILE

DIRECTION OF FLUD FLOW L
ALONG DESKlN PATH

DIRECTION OF IMPELLER ROTATION

BLADE ANGLE SYSTEM "A" BLADE ANGLE SYSTEM "B"

ENTRANCE

ENTRANCE

FIG. 6 - FIVE MEMBER, FIVE ELEMENT, FOUR PHASE,
SINGLE STAGE TORQUE CONVERTER

SPOKE ----l-U.1
--.~........,

SHELL·

PlANETARY
GEAR SET _l-U-I£~J.lI

CORE

2ND
TURBINE

-lST IMPEUER

- 2ND IMPELLER

FWID FLOW DIRECTioN

TANGENT TO MEAN
CMlBERLIIE AT
ENTRANCE EDGE

OUTPUT SHAfl

DIRECI10N (E IMPelLER ROTATION

t

CORE

1ST REACTOR

FIG. 7· BLADE TERMINOLOGY (TURBINE)

2ND REACTOR·

FIG. 5· FOUR PHASE, SINGLE STAGE TORQUE
CONVERTER

FIG. 8 .. DEVELOPED SECTION OF BLADE AT
INTERSECTION WITH DESIGN PATH SURFACE

FIG. 9 .. BLADE ANGLE SYSTEMS
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