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METHOD OF MAKING FLUID COUPLING
ROTOR ELEMENTS

Olavx M. Koskinen, Detrort, Mlch a551gnor to
Chrysler Corporation, Highland Park Mich:, @
corporatxon of Delaware

Ongmal apphcatlon January. 23, 1948 Serlal No.
3,996, now Patent No. 2,599, 461 dated June 3,
1952 Divided and this apphcatmn July 13,
1949, Senal No. 104,470

4 Claims.
1

Thls 1nvention ‘relates to 1mprovements in the

m
vision of my apphc tion Serial No. 3,996, filed
January 93,1048, now,Patent 2,599,461, granted
June 3, 1952 The ;nventlon is 111ustrated and
deseribed in connectionn with the manufacture
of a vaned structure for a hydrodynam1c torque
transmitting fiui _coupling wherein the inven-
tion has: part1cu1ar ‘application, although in the
broader aspects 1) 1nvent1on is not l1m1ted to
Such partlcular atlon

-An object ‘of invéntion is the prov1s1on of
an lmproved method for securing vanes rela-
tive to a carrler or support therefor, and more
p rt1cularly the 1nvent1on has for its object the
provision of & method for manufacturing 2
vaned structure by wh1ch 4, retainer is inter-
Tocked with theé vanes to ‘prevent relative ‘dis-
placement ‘of the 1atter.
“its final formi mcludes a -plurality of notches
respect1ve1y rec g a vane and a plurality of
tongues one extendmg into each space between
adjacént vanes. The improved method in-
cludes- the feature of utilizing the vanes; when
the latter aré pos1t10ned felative to the carrier,
as an 1mp1ement agamst which the retainer -is
pressed to deﬁect # portion of the retamer ‘into
each spaceé between adjacent vanes and for. cut-
ting or lahicing the rétainer to provide the vane-
recéiving notches THe tongues formed by cut-
ting the Tetainer are deﬂected one into each space
BEtween sdjacent vanes by thé application of the
aforesaid pressure, and that portion of the re-
tainer d1sp1aced by the cutting of the notches
const1tutes g tongue whlch is mamtamed in the
plane of and engages an edge of that vane in
stich notch. Each vane ‘utilized in the aforesaid
cutting and lancing of the retainer is maintained
‘against lateral deflection during the pressure
operatmn preferably by the pressure-applymg
: : 1tion is lllustrated and" de-
1 with a_fluid coupling “of
ving juxtaposed rotatable

mclu ng_ a_,i: by of vames
for the ¢ vcurt ahd the
ed by the impeller imping-
€5 of the runner. to ‘drive
these structures ‘may be

o ents, in the

uetures or rotors deﬁn-
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_respective adjace

tion in wh1ch a, plu '11ty ‘of radially. extend ng,

‘c1rcumferent1ally §paced fluid passage-forming

vanes are seated.. .
In the illush ated embodlment the ton ,es
formed by . cuttl"‘

in the runner §tru ure, each such tongue bemg
disposed generally rad1ally whereas in the im-
peller structure each such tongue is folded over

vanes.. Th1s foldmg of the,t gues ls accom-
plished by thé pressure operation by whlch the
tongues are formed as aforesaid. .

Other objects and advantages of the mven-
tion will be more apparent from the followmg
deserlptlon taken Jn connectmn with the ac-
companying drawings, in which:

Fig. 1 is.8 fragmentary sectional v1ew in s1de

'elevatmn 1llustrat1ng 3 fluid coupling embody-

ing the invention,

Fig.2 is a, fracmentary elevatmnal View, partly
in section, taken on line 2—2 of Fig. 1, _

Fig. 3 is a fragmentary elevatlonal v1ew taken
ds indicated by line 3—3 of Fig. 1 w1th a pa1t
thereof broken away to. show the wunderlying
structure
) Frg 4 is'an enlarged fragmentary perspectlve
view, partly in sectron further 111ustrat1ng the
assembly of the vanes, vane support and re-
tainer at the mner diameter of the coupling ro-
tor.

Fig. b is. a v1ew s1m11ar to F1g 4 1llustrat1ng
the assembly of the vanes, vane support and
retainer at the ihner diameter of the couplitig
driven rotor

Pig. 6158 fragmentary perspectwe view, partly
in section, 111ustrat1ng the cutting ahd forming

"apparatus for the 1mpe11er vane retainer at the

completmn of an operatlon .

Tig. 7 is a mew s1m_11ar to F‘lg 8, showmg the
cutt1ng and formmg elements in partlally re-
tracted position. o

Fig. 8 is a v1ew sin

hilar o, Fig. 6 illustratmg

‘the apparatus for operatmg on the runner vane

retainer at theco ipletion of an operatmn
_Fig. 918 8 view similay t0. F1g 8 show
cuttmg and forming eléments in partially “ve-
tracted posn,lon :

Referrmg to the. dr wmgs part1cu1arly F1g i,
the mventlon is 1llus ed in a fAuid couphng
oper able to transmlt g drive’ between drlvmg ghd
driven shafts in the drlve system of motor ve-
hicle; a releasahle friction clutch being shown
between the ¢ ,phng d‘dr1v1ng shaft.. JIn the
broader aspects; the coupling embodymg the ifi-
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vention can be employed in drive systems other
than that illustrated herein.

The fluid coupling and friction clutch are
shown in a housing 19, the coupling including
an annular casing {1 which may be formed by
two parts welded together as at 12, and secured

[+

to a driving shaft 13 by bolts 14 for rotation .

therewith. Inasmuch as the fluid coupling func-
tions as a flywheel, the same is provided with a
ring gear 15. The casing 1l has a dished sec-
tion to which is secured, as by welding, a vane
carrier or support (6 having an annular mar-
ginal portion or dished section, an annular
flange 171 extending radially inwardly from the
latter adjacent the inner diameter of the car-
rier, and an annular terminal flange I8 extend-
ing generally axially. Seated in the dished sec-
tion of the carrier 16 are a plurality of radially
extending, circumferentially spaced vanes |19,
each of which has a tab 20 at the radially outer
end abutting and secured, as by welding, to the
_carrier at the outer diameter thereof, and a
tab 21 abutting and secured, as by welding, to the
carrier intermediate the innner and outer di-
ameters of the latter. The inner end of each
vane 19 has a tab 22 abutting the carrier 18
. adjacent the inner diameter, it being under-
_stood that the tabs 20, 21, 22 of each vane are
disposed in the space between the latter and an
adjacent vane. The foregoing construction con-
stitutes the impeller structure or driving rotor
of the coupling which is driven directly from
the shaft (3.

The inner ends of the vanes {9 are secured to
the carrier {6 by an annular retainer 23 which
abuts the carrisr flange 17T and is welded thereto.
The retainer extends over the edge of the vanes
19 and is notched at the free edge thereof at those

_portions therecf respectively registering with the
vanes !9 to receive the latter. That portion of
the material displaced in forming each notch con-~
stitutes a tongue 24 which-overlies an edge of the
registering vane. This notching of the retamner
provides -a plurality of tongues 25 respectively

-registering with the space between adjacent
vanes, each tongue 25 being deflected to overlie
and engage that vane tab 22 which lies in the
aforesaid registering space between adjacent

.vanes. The tongues 25 prevent circumferential
displacement of the vanes and form a structural
interiock between the vanes and the retainer
which is in turn secured to the carrier. In order
to insure against displacement of the retainer

- relative to the carrier under the influence of cen-
trifugal force developed during operation of the

- coupling, the retainer 23 at the inner diameter
thereof has a flange 23’ which extends over and
abuts the radially inner periphery of the carrier
flange 18. In effect, the flanges 17, 18 angd adja-
cent portion of the dished section of the carrier
define in cross section an axially opening channel
which is nested in a correspondingly open chan-
-nel defined by the retainer and this provides a
form of structural interlock operable to prevent
relative separation of the carrier and retainer
under the influence of centrifugal force.

The centrifugal force developed during opera-
tion. of the impeller or driving rotor tends to
defiect the carrier 16 radially outwardly at the
outer diameter thereof and this produces a tend-
ency of the vanes i9 to rock or fulerum about
an axis at the intermediate tabs 21, with a result~
ing tendency of the inner ends of the vanes 19
to move in a direction generally longitudinally of
the axis of rotation of the impeller or driving
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rotor, that is, to the right as viewed in Fig. 1.
This tendency is opposed by the retainer through
the tongues 24 acting on the edges of the regis-
tering vanes and the tongues 25 acting on the
vane tabs 22. Any tendency of the vanes 19 to
move generally radially outwardly will be resisted
by the tongues 25 acting on the tabs 22.

The runner structure or driven rotor of the
coupling includes ‘2 vane carrier or support 28
having an annular dished section opening to-
ward and disposed. in juxtaposed relation to the
impeller structure. Seated in the dished section
are a plurality of radially extending circumferen-
tially spaced vanes 27, each having a tab 28 at
the outer end secured, as by welding, to the sec-
tion at the outer diameter of the latter, and a
tab 29 similarly secured to such section inter-
mediate the inner and outer diameters of the
latter. A third tab &9 of each vane abuts the
carrier 2§ adjacent the inner diameter thereof.
The carrier has an annular flange 3{ which over-
laps a flange 32 of a holiow shaft $3. An annular
member 34 has a part which extends between the
flanges 31, 82 and together with flange 3{ is se-
cured by rivets 85’ to flange 32. Thus the car-
rier, vanes and member 34 are rotatably con-
nected to shaft 33.

The member 84 has a part which extends radi-
ally inwardly over the edge of the vanes 27 at the
inner ends thereof and over the space between
adjacent vanes and is notched at each vane to
receive the latter and to provide relatively small
tongues 38 respectively registering with and abut-
ting such vane edge, and a plurality of relatively
large tongues 3§ which respectively extend into
the space between adjacent vanes. The tongues
36 retain the inner ends of the vanes 27 against
circumferential displacement and the engage-
ment of each vane edge by its registering tongues
35 and by the member 34 at the base of the regis-
tering notch prevents movement of the adjacent
vane ends in & direction to the left as viewed in
Fig. 1, it being understood that the runner struc-
ture or driven rotor is subject to the action of
centrifugal force as set forth in connection with
the impeller- structure. Rocking action of the
vanes under the influence of such force is op-

.posed at the inner vane ends by the member 34.

The impeller and runner structures at the
dished, vaned sections provide a chamber for the
circulation of a fuid medium, -such circuit in-
cluding a fluid passage between adjacent vanes
In this type of coupling the
runner is driven by fow of pressure fluid impelled
thereto by the impeller structure, such fluid mov-
ing from the impeller to the runner in the region
of the outer diameter of the chambper and being
returned to the impeller in the region of the
chamber adjacent the inner diameter thereof.

-That portion of the member 34 which extends

across the passages between adjacent vanes in
the runner structure.-acts as a bafle to interrupt
the flow of fluid from the runner to the impeller
when the coupling is operating under relatively
high slip between the impeller and runner, for
example, when the impeller is rotating at a rela-
tively low speed. ‘When the coupling is operating
under -a relatively low. slip condition the fiuid
circuit at the inner diameter moveg outwardly
beyond the region of the bafile and the latter does
not exert any appreciable influénce on- the flow
of fluid. This control of fluid fow by the-bafile
is particularly desirable. when, ‘for exarmple, the

.coupling is employed in a motor. vehicle drive

including a change» speed txfansmi'ssion which is



goniditionad t6 trafistift dfnfe wheh the vehicle is
at rest, Unaer deh circuitistance the itite
tiofi of fitiid fHow by the bafe preveiits éreépitg
of the véhicle,

Whilé the retainér 23 has the tongues 24 snd
 thi fiiefiiber 34 has the fonigues 35, all arr“nged
. a8 aforeSaid, Hevertheless stich téigués may be
: omltted fromi éach and the dlsposmon of the
" ¥é4né§ i thé resp i
tith the base tHeieot can
i ifiheér eiids of the vanes
" ih respOnSe to ten

Lpat

i1y
_indsiilicH as he 5pa

) t thé innsér
énd so Testricts the size of theé tabs at this région
that weldlng of the samé t6 the carrier would

t produce 3 strong tie’ thersbetween diie to

Athe Space hétiweeti adJacent vanes &

ious effect of thé welding operatlon on
this §mall tab. The tab 4t the inner énd of the
_Vanes provides a seat Which iésts on the carriér
and while. thése tabs may 45 ih the impeller
structiire be engaged by thé tongues 25 of the
_ fetaliier, §tich efig agement is not neceéssary, ds
shown in thé runnér structure, and the tohgues
36 thils ma¥ be {itilized a8 the baffle:
_ THe sleeve shaft is jouinalled at 31, receives
{Hé driveni shaft 38, aid i releasably connected
“fhéréto by & friction clutch, genérally designated
by tHeé niimeral 38, of the doiiventional type.
When efiiployéd: ift & motor vehicle drive, for
example, the driven shaft 38 may constitute the

input shaft of a change speed mechanism,; not :

shown.

Referring €6 Fig. 6, there 1§ sH6¥M apparatus
by Which the vane retairié 23 is operatéd oi to
provide the tongues 24; 25; to éfigage the tongues
25 wifh. the respectxve vanié tabs 23,
ﬂange the support 16 gud retainer at the

oiieratzons are performed after the vanes 19
have been seated in the dished section of the
support 16, the tabs 20, 2f have been welded to
the support 16, and the retainer 23 welded to
the support 16. The forming apparatus includes
a support or anvil, generally designated by the
numeral 40, having a section 41 on which the
driving rotor assembly is placed with the radiaily
inner end portion of the support 16 overlapping
the top face 42 of section 4{ sufficient to provide
the flange 18. The side face 43 of section 41
has a curvature which conforms to the curvature
of the support 16 and engages therewith. In
this assembly that portion of the retainer which
overlaps the adjacent vane ends and provides
the tongues 25, and that portion which provides
the radial inner flange which overlaps the flange
18 both project beyond the respective opposite
edges of the face 42.

The movable part of the apparatus includes
a pressure pad and stripper 44 registering with
the top face 42, a flanging punch 45 and a lanc-
ing punch 46. With the part 44 positioned as
shown, the punch 45 is moved in a direction nor-
mal to face 42 to thereby flange the adjacent
ends of the retainer 23 and support 6. The
punch 46 has a lancing face 471 which registers

and ‘to 1

25

Wit that extremity of the fFetainer whicir bvet-
laps the adjacent ends of the vatiés d Y
preJects beyond thie face 2. A plurahty of slots
48 respectlvely‘ register With 4 vaiié ts aﬁd a
combined support andg spacer 49 is provided if-
termediste each pdir of adjacent slots. When
the punch 46 is initially pos1troned éach vineé is
recéived in its régistering slot 48 ahd is th 'eby
propérly located, & spacer 43 extendmg Bé
each pair of adjacent vanés. As the pu
is toved downwardly fowards the cariier 16
the face #1 thereof presses the registérifig €%-
tremity of the rétdirier 23 agamst the inter vaie
ends to causé the latter to lanéé or éub §tieh
extremlty into tongués 24, which respectively efi-
gige the edges of the innér vane ends, and to
form tongues 25 iich aré respectlvely defiected
ifito the space betweéén adjacent vdnes aid itito
engagemént with the vane tab 22 ih sueh space.
Dunng this lancing and deflécting operation the
vaiies 19 ahd support i6 réact against the Section
41 and the vanes aré refained agaiist defiection
under the force of the punch 46 by the suppbrt
spacers 49,
held in position uhtil the punch 46 is retraoted.
As heretofore pomted out the drlvmg otor

' is annular, 4§ showit iti Fig: 2, ahd the foFhiifig
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_ in both couphng structures, a1e so pr detert

apparatus above i§ hkew1se annular

The apparatis showi i Fig. 8 for oper: tion
on the driven rotor 6f the couphng is generally
similar to that shewn i ¥ig. 6. The rotor &8
sembly is supported by an anvil 50 &fid is held
thereagainst by a pressure pad and st¥ipper 51.
A lancing punch 52 ha$ & lancing face 53 adapted
to engage with the extremity of the member 34
and by pressing the sanie against the edges of the

vanes 21, lances or cuts the portich 8o ergaged
to form tabs 35 which overhe the vane edgés
and also forms tabs 38 wh1ch are deﬁ“ ‘ted be-

¢ombined support and spacer 55 between 84ch
pair of adjacerit vaties: The vanes aré thus Hrép-

erly iocated and supported as in the Fig. 6 show-

lng
The gauge of metal and the physical c‘har-
StaifieE

ed
as to pérmit laticifig of cutting the rétaitier by
pressing the same against the vane faces when
the vanes are positioned and supported as shown
herein.

Although but one specific embodiment of the
invention has herein been shown and described,
it will be understood that various changes in
the size, shape, and arrangement of parts may
be made without departing from the spirit of the
invention.

I claim:

1. The method of making a fluid coupling rotor
element comprising providing an annular vane
carrier having a dished, cross sectional configura-
tion within which a plurality of radially extend-
ing, circumferentially spaced vanes are mounted
with each vane normal to said carrier inner sur-
face and having an exposed edge portion adja-

_cent a peripheral marginal portion of said car-
rier, arranging a ring-like vane retainer about
said carrier peripheral édges with the free inner
marginal portions of .the retainer extending over
said exposed edge portions of said vanes, and ap-
plying pressure between said carrier and vane re-
tainer at the free inner marginal areas of the re-
tainer intermediate adjacent vanes to cause cut-
ting of the free marginal portions of the retainer
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by contact with said exposed vane edges, said
pressure application. cutting of said retainer by
said vanes forming vane anchoring tabs overlying
said exposed vane edges and causing deflection of
those portions of the retainer inner margin in-
termediate said tabs into the spaces between re-
spectively adjacent vanes. ,

2. The method of making a fluid coupling rofor
element comprising providing an annular vane
carrier having a dished, cross sectional configura-
tion within which a plurality of radially extend-
ing, circumferentially spaced vanes are mounted
with each vane normal to said carrier inner sur-
face and having an exposed edge portion adjacent

a peripheral edge portion of said carrier, arrang--

ing a ring-like vane retainer about said carrier
peripheral edge with the free inner marginal
portions of the retainer extending over said ex-
posed edge portions of said vanes, and applying
pressure between said carrier and vane retainer
at the free inner mairginal areas of the retainer
intermediate adjacent vanes to cause cutting of
the free marginal portions of the retainer by con-
tact with said expossd vane edges, said pressure
application cutting of said retainer by said vanes
forming vane anchoring tabs overlying said ex-
posed vane edges and causing deflection of those
portions of the retainer inner margin intermedi-
ate said tabs into interlocking engagement with
circumferentially projecting portions of the vanes
_located in the spaces between respectively adja-
cent vanes. .

- 3. The method of making a vaned sirusture
that includes a.n' annular vane carrier of dished
cross sectional configuration and a plurality of
spaced vanes arranged interiorly of the carrier,
comprising assemblying the vanes normal to the
inner surface of the carrier in radially extending
and circumierentially spaced relationship with
an edge of each vane ahutting said carrier inner
surface-and.another edge of each vane sxposed
adjacent a peripheral portion of the carrier, se-
_curing said vanes to the carrier at points where
.the vane edges abut the carrier inner surface,
arranging a ring-like retainer around the carrier
peripheral portion with inner marginal portions
thereof overlapping the exposed edges of said
vanes adjacent. the said peripheral portion of
the carrier, securing said retainer to said carrier,

20

40

45

applying pressure between the carrier and the
marginal areas of the retainer respectively inter-
mediate the vanes sufficient to cut said retainer
inner marginal portions by contact with said ex-
posed vane edges during the said application of
pressure to form vane-receiving notches at each
vane edge, said pressure application to said re~
tainer being sufficient to deflect the vane retainer
marginal portions intermediate said notches into
the space between adjacent vanes, said pressure
applying means acting between adjacent vanes to
support the latter against lateral deflection dur-
ing said pressure application.

4. The method of making a fluid coupling rotor
element comprising providing an annular vane
carrier having a dished cross sectional configura-
tion and arranging a plurality of radially extend-
ing circumferentially spaced vanes within and

‘normal to the inner surface of said carrier with

each vane having a lengthwise exposed edge por-
tion adjacent the carrier periphery, arranging a
ring-~like vane retainer on the carrier periphery
with a first inner peripheral part thereof extend-
ing over said exposed vane edge portions and a
second outer peripheral part extending over the
carrier periphery, applying pressure between the
carrier and the first part of the retainer at area
of the laitter respectively registering with the
space between adjacent vanes, said pressure ap-
plication heing sufficient to cut said retainer first
part on contact with said exposed vane edge por-
tions and to thereby form tongues one register-
ing with each space between adjacent vanes and
to deflect at least a portion of each tongue into
its said registering space, said pressure applica-
tion also being applied to and deforming said
retainer second part into structural interlocking
relationship with the ecarrier periphery.
) - OLAVI M. KOSKINEN,
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