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PREAMBLE TO DISCLOSURE

Be 1t known that HOWARD J. FINDLEY, of the City of
Cleveland, in the County of Cuyehoga, State of Ohio, havlng made
an invention éntitled

DYNAMOELECTRIC FIELD MEMBER
the following disclosure contalina a correct and full description
;of the invention and of the beat mode known to the lnventor of
teking advantage of the same.

' ' This inventlon relates to dynamoelectric fleld
members, and more particularly to field members for electrlec
clutches or brakes and the llke employlng a maghetic coupling
mixture.

Among the several objects of the inventlon may be
noted the provision of a simple, low-cost and efficlent grooved
dynamoelectric field member. Other objects wlll be in part
apparent and in part pointed out hereinafter.

The inventlon accordingly comprises the elements
and comblnations of elements, features of construction, and
arrangements of parts which will be exemplified in the structures

herelnafter described, and the scope of which will be indlcated

in the following claims,
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In the accompanying drawings, in which several of
various possible embodiments of the invention are illustrated,
Fig. 1 shows an axial section through a clutch
showing one embodiment of the invention;

Fig. 2 1s a detalled enlargement of a part of
Fig. 1

Fig. 3 is a right-gide elevation, on a redueced
scale, of Fig. 1;

Fige L4 1s a half section, ginilar to Fig. 1,
showing an alternative embodiment of the invention;

Flg. 5‘13 a fragmentary detalled enlargement of
a part of Fig. s

Fig. 6 1s a half section similar to Fig. 1,

showlng another embodiment;

Fig. 7 1is avfragmentary exial sectlon simlilar
to Fig. 1, showing another embodiment;

Fig. 8 is a perspective view of certaln hub
parts viewed as indicated by line 8--8 of Fig. 7; and,

Fig. 9 is a fragmentary section similar t6 that
of Fig. 6 but showing another form of the inventlion.
Corresponding reference characters indicate

corresponding parts throughout the geveral views of the drawings.
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In my United States patent 2,519,449 1is shown
a magnetic clutch having magnetic driving and driven
members, one of which constitutes a polar field member.
A magnetic coupling between these members is effected by
employing in the alr gap a magnetic mixture consisting of a
quantity of fine magnetlc particles gi iron of the order of 8
microns in diameter and a quantity of solid dry powdered
1ubriéant such aé graphite or'the‘equivalent. The addition
of thls dry powdered mixture permlts driving under cénditions
of rotary sllip or rotary synchronism, depending upon exciltation,
Or, a wet magnetic mixture may be used consisting of a mixture
of fine magnetic particles and lubricgting oll, grease ggvthe
like, such as described in the Unlted States patent 2,575,360
of Jecob Rabinow, dated November 20, 1951, entitled Magnetilc
Fluld Torque end Force Transmitting Device. Similar mixtures
preferably of the dry varlety may be used in the present
construction. Thus further speclifications of the mixtures

will not be necessary, being known.
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Herein, the above-mentioned mixture, whether
dry |or wet, is designated M 1in Figs. 2 and 5. For a
clearer description of the rotary parts, the mixture
is omltted in Flgs. 1, 4, 6 and 9, although it is to
be understood that such a mixture is carried in the
constructions shown by these figures, as wlll be clear
from said Figs. 2 and 5.

Referring now more particularly to Fig. 1,
there is shown at numeral 1 a drive shaft mounted in
bearings 3 located within a case designated generally
at 5. This case ls constituted by an iron inductor
drum 7, end plates 9 and hubs 1l containing the bearlings
3, Suitable connections are formed as by spinning, as
shown at 13, or welding, as shown at 15 end 17. The
plates 9 mey be constituted by stampings having bulgés
19 containing sulitable openings 21 for the reception
of studs 23. By means of the latter the case may be
fastened to a part to be driven; or a stationary part
1f the cluteh 1s to act as a brake. It will be under-
stood that, essentlally, clutches and brakes are equlvalent
stpuctures, the latter being the same as the former with

the driven member held stationary.
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The shaft 1 carries within the case 5 & hub
25 to which is welded by means indicated at 29 a pole
assembly 27. The pole assembly 27 1s constituted by
laminated washers 31, 33 and 35. The washers 33 extend
5 clear of washers 31 and 35 and are welded to the hub
25 to form a main support for the pole assembly 27.
Washers 33 are spaced by washer 31. Washers 31 and 33
form a peripheral support for an annuler fleld coll 37.
The coil 37 is flanked by pairs of the washers 35, the
1.0 entire group of washers 31, 33 and 35 being riveted at
spaced intervals, as indicated by rivets 39. All
weshers are preferably constituted by stampings for
economy of manufacture. During the stamping operation
the outer washers 35 may be flanged and trimmed, as
15 shown at 41. A1l washers 35 may be substantlally the
seme and members of a palr reversed, as indicated, to
provide grooves 3 between them. Assembly is rapid,
because washers 31 and 33 may be applied to hub 25,
the coll 37 then placed and washers 35 applied, after
20 which riveting occurs. At the time that the coll 1s
inserted & nonmegnetic ring L5 1is inserted around the
coil and under the flanges of the inner ones of the
washers 35. The washers 35 are finished to a diameter
with respect to the inside diameter of the drum 7 so

25 as to provide a small air gap 47 in which the magnetic

- mixture M is cerried, as indicated in Flg. 2.
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The coil 37 may be excited by lead-in wires’
49, which pass through a hollow portion 51 of the shaft
to suitable slip rings. Sultable openlngs are provided
in the hub 25 and appropriate ones of the washers 35
to asccommodate these wires. Upon excltation of the
coll, a toroidal flux field is generated such as indicated
1deally at F. During excitation, this fleld F
draws the magnetic mixture M into the form shown in
¥ig. 2, while stiffenlng it in e proportion to the ex~-
eitation to form a slip couplling at fractional excltatlons
and a synchronous coupling at full excltation., Upon
de-excitation, the mixture ceases to form any effective
coupling. Labyrinth seals 50 are provided on opposilte
sides of the fileld member, constituted by assemblies of
hollow cones 53 attached to the plates 9, and assemblles
of inverse hollow cones 55 attached to the outermost
washers 35.

The purpose of flanglng the washers 35 1s not
only to provide the grooves I3 but to provide a relatively
large ennulan pole face for the flux F. The area of the
pole face 1s such as to reduce the flux density with
respect to what 1t would be withoutjsuch flanging. In
Fig. 2 1s dlagrammatically shown how the magnetic mixture
M behaves under the flux field F. It is drawn into the
general form indicated and becomes stiffer as excltation
is increased, thus serving to transmit torque, either with
slip at partial excltations, or at synchronism under full

excltation.
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In Fig. I is shown an alternative embodiment
of the invention, wherein the shaft is shown at 57, the
case at 59 and the bearings at 61. The field member 1n
this embodiment 1s composed of washers 63 within the
coil 65 and a palr of flanged washers 67 on each side
of the coil. The latter sandwich & washer 69. The
sendwiched washer 69 1s not flanged, as are the washers
67. Grooves T3 are thus provided. Again, between the
innmer two washers 67 1s held a nonmagnetic ring 71. The
primery difference between this construction and that
shown in Fig. 1 is that the full laminating effect of
the washers 1s carried on down to the shaft 57. Lead=-in
wires for excitation are shown at 75, sultably openings
beling provided to accommodate them. Labyrinth seals are
provided as shown at 77, and fastening rivets are shown
at 78.

In Fige 6 18 shown a variation wherein numeral
79 indicates the shaft, 81 the housing, 83 the bearings
and 85 the labyrinth seals. In this case weshers 87
support coil 89. The parts flanking the coll are
constituted by palrs of flanged washers 91, between which
are sandwiched unflanged washers‘93 of relatively small
diameter, and unflanged washers 95 of larger diameters.
The diameters of the washers 91 and 95 are substantially
equal. This provides grooves 97. The nonmagnetic ring
around coil 89 is shown at 99, being held by the flanges:
of the innermost washers 91. Fastening rivets are shown

at 101.
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In Fig. 9 is shown a construction similar to
that of Fig. 6. In this modification, the weashers 87
again support the coil 89 and the latter is surrounded
by a nommagnetic ring. The coil is flenked on each
side by seven washers 100, none of the edges of which
are flared. Otherwlse the construction of Fig. 9 1s
the same as that of Fig. 6, as the remaining reference
characters lndlcate.

In FPlg. 7 and 8 is shown a form of the
1nvention similar to that shown in Fig. 1, with certaln
differences. In thils case the shaft is shown at numeral
103. Keyed to the shaft at 105 is the irmer end of a
spiral iron sheet 107. Arourd this spiral is located
the ecoll 109. Pairs of flanged laminating washers 1lll,
located back to back, flank the colls, being fastened to
the shaft 103. The nonmagnetic ring around coll iog and
held by the flanges of the lnnermost washers 111 1ls
shown at 113. The surrounding caging parts are not shown
in Fig. 7. While this construction is simller to that
shown in Fig. 1, it differs in that the magnetic flux,
in looping within coll 109, 1s not required to pass through

so large a number of superficles between washers.
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One of the advantages of the invention 1s that by
making up the field member of laminated washers or rings,
the several groups of which are composed of like shapes, the
parts may be menufactured at low coat. The structure ls simple
to assemble and requires no machining after assembly to provide
the grooves mentioned. Moreover, an efficlent machine results.
The invention 1s particularly useful for constructing smaller
sizes of clutches, although it is not to be considered as
1imited to them. For example, the Fig. 1 form of the lnventlon
represents a machine having a field member which is 7-3/l4 inches
in dliameter; the Fig. L, form of the invention represents a
mechine which has a field member 5 inches in dlameter; and the
Fig. 6 construction represents a machine having a fleld member
3-1/2 inches in dlameter. It will be understood that the
washers, although they have a lamineting effect, are not as
thin as the usual thin|sheet metal laminations used In
electrical machinery, although they might be under certain
circumstences. It will be further understood that "laminating"
as used herein does not mean magnetic or electrical éeparation
as used in conventional electrical machinery especially of the
a.c. type. It 1s most important in the presently devised fleld
members that the surfaces be clean, flat and smooth so as to
make the best possible magnetic Joint with a minimum "air gap"
separation. For example, the washers in the Fig. 1 form of the
invention have a thickness of 9/32 inch; those in the Fig. L

form of the invention have a thlckness of approximately 1/8 inehj

and those of the Fig. 6 form of the invention approximately
1/16 inch.
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Since, as above indicated, brakes are special
forms of clutches wherein the driven member is locked,
the term clutch as used in the appended claims is intended
to include brake structures.

In view of the above, 1t will be seen that
the several objects of the inventlon are achieved and
other advantageous results attained.

As varlous changes could be made in the
above constructions without departing from the scope
of the invention, 1t 1s intended that all matter
contalned in the above description or shown in the
accompanying drawings shall be interpreted as 1llustrative

and not in a limitling sense.

~10-
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The embodiments of the inventlon in which an
exclusive property or privilege is claimed are defined

as followsi-

1. A magnetic fluid clutch comprising a central
rotary member, a rotary magnetic cylinder spaced from
and surrounding said central rotary member, ancannular
magnetic field coil spaced from and surrounding said
central rotary member and spaced from the inside of the
eylinder, an annular laminated magnetile centering means
located within the inside diameter of the field coll and
supporting it upon said central rotary member, and a
plurality of axlally stacked magnetic discs flanking
each side of the coil and belng attached in magnetic
contact with each other and wlith sald centering means
to form a fleld member, the outer margins of said dlscs
forming a magnetic gap with respect to said cylinder,
sald disecs beihg individually marginally shaped to provide
peripheral circular grooves in the field member, sald
grooves thus formed being distributed on opposite sldes
of said coil, said laminated centering means being
constituted by a spiral strip, the width of said strip
being substantially equal to the wldth of sald coil.

2. A magnetic fluld clutch comprising a central
rotary member, a rotary magnetlc cylinder spaced from and
surrounding said central rotary member, an annular magnetic
field coll spaced from and surrounding sald central rotary
member and spaced from the inside of the cylinder, an
annular laminated magnetic centering means located within
the inside dismeter of the field coil and supporting it
upon said central rotary member, and a plurality of
axially stacked magnetic discs flanking each side of the

coll and being attached in magnetic contact with each

|
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other and with sald centering means to form & field
member, the outer margins of said discs forming a
magnetic gap with respect to sald cylinder, sald

discs being individually marginally shaped to provide
peripheral circular grooves in the field member, said
grooves thus formed being distributed on opposite sides
of said coil, the margins of said discs being formed as
axially directed flanges.

3, *# magnetic fluld clutch made according to claim
2, wherein at least two of the flanges on at least one
side of the coll are oppositely directed so as to form
a peripheral groove betwean them.

L. A magnetic fluid elutch comprising a ceﬁtral
rotary member, a rotary magnetic cylinder spacedlfrom
and surrounding saldc entral rotary member, an annular
magnetic field coll spaced from and surrounding sald
1 central rotary member and spaced from the inslde of the
: cylinder, an annular laminated magnetic centering means
loecated within the inside diameter of the field coll and
supporting it upon sald central rotary member, and at
least three axially stacked magnetic dilscs flanking each

gide of the coil and being attached in magnetic contact

wlith each other and with said centering means to form

a field member, the outer margins of said dilscs forming

a magnetic gap with respect to sald cylinder, sald discs

A

being individually marginally shaped to provide peripheral
circular grooves in the field member, sald grooves thus
formed being distributed on opposite sides of said coil,
the margins of at least two of the discs on a side being
E spaced by another unflanged disc on the respectlve side
and being oppositely flanged in an axial direction so as
to form at least one peripheral groove.

U 5, A magnetic fluid clutch comprising & central

biy
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rotary member, a rotary magnetic cylinder spaced from

and surrounding\said central rotary member, an:. annuler

magnetic field coll spaced from and surrounding said
central rotary member and spaced from the inside of the
cylinder, an annular laminated magnetic centering means
located within the inside diameter of the field coill

and supporting it upon said central rotary member, and

at least three axially stacked magnetic discs flanking
each side of the coil and being attached in magnetic
contact with each other and with sald centering means

to form a fleld member, the outer margins of said disecs
forming a magnetic gap with respect to sald cylinder,

sald dlscs being individually marginally shaped to provide
peripheral circular grooves in the field member, sald
grooves thus formed being distributed on opposite sldes

of said coll, the diameter of at least one disc on a slde
being less than the diamter of other dlscs on the respect~-
; ive side and lying between them to form one of said
peripheral circular grooves, ab least two of the dlscs
which have the larger dlameters having peripheral flanges

directed away from one another.

6. A magnetic fluid clutch comprising a central rotary
menber, a rotary magnetlc cylihder spaced from and surfoundff
ing saild central rotary member, an ammular magnetieé field(

pecal

coll spaced from and!surrounding said central rotary

i member and spaced from the inslide df the c¢ylinder, an

o ammular laminated magnetic centering means located within
the inside diameter of the field coil and supporting it
upon said central rotary member, a plurality of axially

ﬁ stacked magnetic discs flanking each side of the coil

and being attached in magnetic contact with each other
and with sald centering means to form a field member,

the outer margins of sald discs forminig a magnetic gap
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with respect to said cylinder, said discs being
individually marginally shaped to provide peripheral
circular grooves‘in the field member, said grooves
thus formed being distributed on opposite sides of
gsaid coil, and a nonmagnetic ring surrounding the
coll, at least the discs adjacent the coil being
flanged toward one another so as respectively to envel-
ope the margins of said nonﬁagnetic ring.

T A magnetic fluid cluteh made according to claim
Iy, wherein at 1egst one unflanged disc is located between
tﬁo of said flanged disés and having a diameter less than
the diameters of sald flanged discs.

8. A magnetic fluid clutch comprising a central rotary
member, &a rotary magnetic cylinder spaced from and surr-
ounding sald central rotary member, an annular magnetlc
fiéld coil spaced'from and surrounding sald central
rotary member and spaced from the inside of the cylinder,
a nonmagnetlc ring surrounding the coll, annular magnetle
centering means located within the inside diameter of
the field coll and supporting it upon sald central rotary
méMber, the axial ﬁidths of said nonmagnetic ring and of

sald centering means beling approximately equal, and

a plurality of at least three aiially stacked magnetiec
dises flanking each side of the coil and belng attached

? in magnetic contact with each other and with said centering
means to form a fileld member, the outer margins of said
dises forming a magnetic gap with respect to sald cylinder,
the diameter of at'least one disc on a side being less

! than the diameter of two discs adjacent thereto, whereby

at least oﬁe circular peripheral groove is formed on

each side of said coil.

| Alex, E. MacRae & Co.
v : P.0.Box 1077,
'y A L{ Ottawa, Ontario, Canada.
o b / Patent Agent for the Applicant.
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