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“To all whom it may concern:
Be it known that I, AsraMmP. STECKEL, &
citizen of the United States, residing at Buf-
_falo, in the county of Erie and State of New
5 York, have-invented a new and useful Im-
provement in Electrical Clutches or the Like,
of which the following is a specification.
"This invention relates to electrical induc-
tion -clutches of the type disclosed in U. S.
10 Patent No. 744,423, granted to me Novem-
‘ber 17, 1903.  These clutches, which are es-
pecially ‘applicable to power transmission
mechanisms in which the driven part is fre-
- quently started and stopped or reversed,
15 comprise essentially two members, one hav-
ing oppositely disposed magnet poles, and the
other an annular plate or ring of conducting
material arrange(F in .a plane perpendicular
to the axis of the clutch between said poles
20 and in the magnetic field established thereby,
. in-such manner that. the electrical currents
induced in said ring by the relative rotation
of said clutch members tend to cause said
members to rotate together, or, when the
25 device is used as a brake, and one member is
fixed, to oppose the rotation of the other
member. It is essential to the eflicient op-
eration of such clutches that the conducting
body be of annular orring formso that the den-
30 sity of current and consequent heating and
expansion of the same will be approximately,
uniform throughout the ring, thereby avoid-
‘ing ‘the warping thereof. The efficiency of
the clutch can be still further increased by
35 making the conducting ring of such shape in
‘cross section that it will afford a path of the
" least resistance for the induced currents and
have the maximum mechanical strength
without increasing the air gap between the
40 glagnet poles, so as to weaken the magnetic
eld. ' '
The primary object of the invention is
~ therefore to make the conducting ring of a
novel shape in cross-section to produce these

45 results, and also to connect the conducting:

ring to the clutch member carrying it in a
novel manner, which will allow the independ-
ent expansion of the ring in a plane perpen-
-dicular to its axis to further ininimize the
50 warping of the ring. o

In the-accompanying drawings: Figure 1

is a sectional elevation of a clutch embodying
the invention. Fig. 2 is a fragmentary side

elevation thereof, partly in section. Fig.'3 °
is a sectional elevation, on a reduced scale, of 55
a modified construction. Fig. 4 is a frag-
mentary side elevation thereof, partly in sec-
tion. [Fig. 5 is a sectional elevation of an-
other modification. . Fig. 6 is a fragmentary
transverse sectional elevation indicating the 60 .
aths of the currents in the conducting ring.-
Like letters of reference refer to like parts
in the several figures. '
Referring first to Figs. 1 and 2, A repre-
sents the fast or driving member, and B tlie 65
loose or driven member of the clutch. The
former is keyed or otherwise secured to a -
drive shaff or other drive element C, and the
latter is loose or free to turn on or relative to
said shaft and is provided with a gear wheel 70
D or other means for transmitting motion to
the part to be driven thereby. The manner
of mounting and connecting the driving and
driven members to the driving and driven
elements, however, forms no part of thisin- 75
vention and this may be accomplished in any
suitable way. One clutch member, prefer-
ably the driving member A, consists of a
magnet body or core surrounded by an elec-
trical winding e for energizing it, and having 80
oppositely facing poles a’ a* located out-
wardly beyond or surrounding the winding
and connected to the opposite ends of the
core or body. The other clutch member
consists of a supporting wheel or body, and a 85
ring or annular plate I of copper, or other
material which is a good electrical conductor,
secured thereto and arranged in a plane per-

pendicular to the axis of the clutch between

the opposite magnet poles. This condueting 90
ring 1s of substantially I-shape in cross-sec-
tion, that is, it has a relatively thin inter-
mediate portion located between the faces of
the. opposite poles and flanged or thickened
inner and outer rim portions which ate dis- 95
posed respectively ‘within and without the
poles. By thus forming the ring it can oper-
ate in an air gap only wide enough for its
thinnest portion, which insures a strong

-magnetic field, but the ring is proportionately 100

stronger and has greater conducting area
than if it were made of the same thickness
throughout its width as its thin .interme-
diate portion.. The conducting ring is pro-
vided at its outer periphery with a securing 105
rib or flange e, which is notched at ¢/, see Fig.
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2, and is embraced on opposite
confined between the circulas
supporiing wheel B and a fast
whicl: 1= secured to the wheel brv bolts fpass-
ing through spacing blocks 4 clamped be-
tween the wheel B and the securing ring ¥ in
the notches ¢ of the conducting ring.  These
spacing blocks are slightly thicker than the
securing flange ¢ of the conducting ring and
prevent, the ring from being clamped be-
tween the wheel and the fastening ring ¥,
but they cause the ring and wheel to turn
together. While, therefore, the conducting
ring is free to expand in a plane perpendic-

edge of the

ening ring F
ning: ring L

ular to its axis on the supporting wheel, it |
N . ‘e i
cannot turn on the wheel bt rotates with

the wheel as a rigid part thercof. h A repre-
sent collector rings of ordinary construction

. for leading the electrical current to the mag-
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net winding from the supply circuit. As
this invention relates orly to the cinstruc-
tion of the conducting ring I and the means
for securing it to the cluteh member or wheel
carrying it, the other features of the cluteh
are not described in. detail.

In the construction above described the
magnet poles are all energized by the single
winding « and the conducting ring is con-
nected to 1he cluteh member or wheel I3 out-
wardly beyond the magnet poles. The in-
vention is not, however, restricted to this
form, as the clutch could be of other con-
structions of which exnnples are shown in
Tigs. 3-5 of the drawings.

Figs. 3 and 4 illuafrate a construetion bet-
ter suited for more powerful clutches, rang-
ing, for example, from one hundred horse-
power upward. In-this construction each
pole ¢ is energized by a separate surround-
ing electrical winding @f. In other words,
sepavate magnets are employed lor the sev-
eral poles at each side of the conducting ring
B, and these magnets are connected by
radial arius to the continuous civculsr rim of
the clutch member A’. The electrical cur-
rent is led to the several magnets by con-
ductors from suitable collector rings ¥ A" on
the hub of the cluteh membet A’ The con-
ducting rving K’ is of similar shape in cross-
soction fo tlie ring E before described. It
could be secured in the 1nanner desciibed, to
the cluteh member B’ carrying it, to periit
the expansion of the conducting ring, but the
ring B isshown as rigidly bolted tolateral ex-
tensions.of the arms of the member B’, which
extensions can yield radially to permit the ex-
pansion of the ring but are sufficiently rigid
crosswise thereof, or in the direction of the
plane of rdtation of the ring, to cause the ring
to tiirn with the clutch member B’ as a rigid
part thereof. : o

Fig.™5 illustrates another construction in
which the copducting ring E? is of the char-

sicdes by oris |

acter or shape described.” The ring in this

instance, however, is carried by a cluteh,

member B® which is arranged concentrically
within instead of surrounding the ring, and
the other eluteh member A? is provided with
ragnet poles ¢® @ between which the ring is
located and cone set of which extend out-
wardly beyond said ring for connection to the
supporting wheel or body. The magnet
poles in this instance are all energized by a
single circumferential winding o/, but mani-
festly separately energized magnets or poles
could be employed if desired. Thé conduct-
ing ring is attached to the clutech member B?
carrying it in the same manner as the clutch
ring I in the first construction described,
whereby the ring is caused to turn with the
member supporting it as a rigid part thereof
but is adapted to expand in the plane of the
ring.

The action of the conducting ring is similar
in the several constructions described. In
the use of the clutch the induced currents
flow through the thick inner and outer por-
tions of the ring, as indicated by the arrow
iines in Fig. 6, and have a path of less resist-
ance than. they would have were the ring
made of the same thickness throughout its
width as the thickness best suited to be used
in the air gap between the magnet poles. -

I claim as my invention:

1, An electrical clutch or the like compris-
ing a member. having oppositely disposed
magnetized poles separatéd by an air gap, a
second clutch member, and a conducting
ring supported thereby in a plane perpen-
dicular to the axis of the cluteh and having a
thin portion located between said opposite
poles, and thicker portions located inwardly
and outwardly beyond said poles with re-
spect to the axis of the clutch, substantially

“as set forth.

" 2. An electrical cluteh or the like compris-
ing a member having oppositely disposed
magnetized poles separated by an air gap, a
second cluteh member, and a conducting
ring supported thereby in a plane perpen-
dicular to the axis of the clutch and having »
thin portion located between said opposite
poles, and thicker portions located mwardly
and outwardly beyond said poles with re-
spect to the axis of the cluteh, said conduet-
ing ring being connected to the supporting
cluteh member by means which allow said
ring to expand in the plane thereof inde-
pendently of the supporting clutch meniber,
substantially as set forth.

3. An electrical clutch or the like compris-
ing, a member having oppositely disposed
magnetized poles separated by an air gap, a
second clutch member, and a conducting
ring supported thereby between said oppo-
site poles in a plane perpendicularto the axis
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. of the clutch said Ting. h&vmg ) notched se- | Wltness my hand thls 2d day of Decem— o
curllilg portlé)n ; Spaeing: Elocks locagedmsald ber, 1907. -
notches, and means embracing said securin, ;
_portion of" said - conductin; % ring and said | - o ~ABRAM P' STECKEL"
5 spacing “blocks" and. - rigidly - securing the Wltnesses
" blocks to said supportmg clutch member, I - C.B. HORNBECK
substantlallv a$ set forth. : S , o -C. W. PARKER.



