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and Fig. 5 shows

these keys and the coil are the. plates or in-.

.pinion 9 carried on the shaft 10.

UNITED STATES PATENT OFFICE.

HENRY WILLOCK RAVENSHAW, OF HANWELL, ENGLAND.

MAGNETIC

942,187%.

Specification of Letters Patent.

. CLUTCH.

Patented Dee. 7, 1909.

- Application filed January 14, 1908, _Serial No. 410,744.

To all whom it may concern:
" Be it known that I, HeNry WILLOCK
Ravexsuaw, of Rutland Iouse, Hanwell, in
the county of Middlesex, England, have in-
vented new and useful Improvements in
Magnetic Clutches, of which the following is
a specification.

My invention relates to improvements in
magnetic clutches of the {ype (hercinafter
termed the intermediate element type) set
forth in the specification accompanying my
application for Letters Patent of the United-
States filed 28th February 1907, Serial No.
359,905, by means of which certain advan-
tages are obtained. o

In order that my present invention may
be more readily understood T shall proceed
to describe it with reference to the accom-
panying drawings. o :

Fignres 1 and 2 ilustrate one form of ny
invention Ifig. 1 being a longitudinal (shaft-
wise) section and Fig. 2 a transverse section
as seen when looking in the direction of the-

section of a construction showing a modified
form of keeper. Fig. 4 shows a construc-
tion in which the shafts are in. alinement ;
a construction having a

spur wheel. oo =
In these figures 1 is the electro-magnet
having the coil 2 wound in an annular chan-
nel thereon. ,
3 is the shaft carrying the electro-magnet
and 4 is an annular keeper slidably keyegli)y
the keys 5, preferably of non-magnetic ma-
terial such as gun metal, upon the electro-
magnet 1. Supported by and surrounding

termediate elements 6, 7, 8 of magnetic ma-
terial of which 7 rotates with the electro-
magnet 1 while 6 and 8 mesh into the long
The parts
are shown in Fig. 1 in the closed up position
which they occupy when the electro-magnoet
is energized. When the electro-magnet is
not energized plates 6 and 8 are free. The
kecper 4 fits closely around the electro-mag-
net 1. The course of the magnetic circuit is
represented by the dotted line 11.

In Fig. 3 1 illustrate in longitudinal sec-
tion a case which differs from that shown in
Figs. 1 and 2 mainly in the form of the
keeper and in the fact that a larger num-
ber of plates or intermediate elements is
employeg. In_this case it>will be seen that
the keeper consists not only of the open ring4

but of the ring 12 mounted within the open-
ing of the ring 4 and upon shaft 3 these two
rings being slidably keyed together by the
keys 13. Of the inlermediate plates or ele-

ments, 14, 16, 18, 20 and 22 gear with a long
.pinion such as 9 shown in Figs. 1 and .

It will be seen that in this case I have a
very large number of working surfaces, that
Is surfaces 4, 14; 14, 15; 15, 163 16, 17; 17,
18; 18, 19; 19, 20; 20, 915 I, 92;-99, 1.
There 1s also & working surface 1, 12. 93 is
an annular oil flange for lubricating in the
well known way.

' The case illustrated in Fig. 4 ditters from

| that illustrated in Fig. 3 in that the deiv-

ing and the dviven shafts are in alinement,
Iere it will he seen that a hood 24 (corre-
sponding with the hood specified m my
former application hercinbefore mentioned)
is riveted {o the annular keeper 4 by rvivets
25. This hood differs from that specitied

in ‘my said former application in that in--

stead of feathering the intermediate clo-
ments into channels in the hood I feather
them into slots 26 in the hood. These slots

are sufficiently long to tike all the interme-

diate elements which are to move with ‘the
hood. The  annular or open ring-form

keeper 4 is in this case slidably keyed to-

keeper 12 which is mounted within the open-
ing of the ring 4 and which is bolted to the
flange 27 on shaft 10. Electro-magnet 1 is
keyed as is shown on shaft 8. Shaft 10 has
an endwise movement within the bearing
100. :

In Fig. 5 I illustrate a case where a spur
wheel 28 is riveted to the hood 24 and which
with that hood runs loosely on the shaft 3.
Fhis spur wheel gears into a short pinion 9
fast on shaft 10, L

The action in all these cases will be read-

ily understood. Thus in the case shown in

Figs. 1 and 2 when current is not passing
through the electro-magnet 1 the annular
keeper 4 and the elements 6, 7 and § are not

-in close contact and power is therefore not

transmitted between the shafts 8 and 10.
As soon as the electro-magnet is energized
however these parts close up and ate
jammed tightly together so that the infer-
mediate .elements ¢ and 8 rotate with the
electro-magnet and power is transmitied
from the one shaft to the other. The action

in Fig. 8 is similar except that in this caso-

the keeper 12 may move longitudinally
along shaft 3 along with the keeper 4. In
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10

Fig. 4 shaft 10 keepers 4 and 12 a:d hood
24 move together longitudinally. When the
electro-magnet is energized the keeper -ele-
ment. and the intermediate elements close
up as before mentioned and the hood with
its attached parts are therefore driven with
the electro-magnet. In Fig. 5 the closing
up of keeper 4 presses the intermediate ele-

_ments clogely together so that the latter now.

move with the electro-magnet thus driving
the hood 24 and the spur wheel 28 and so

. transmitting power through the pinion 9 to
. the shaft 10. "
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To enable the parts to open out or sepa-
rate when the electro-magnet is no longer
energized separating springs may be em-

ployed as in known forms of clutch.

" Tt will be noticed that a spur wheel and
a pinion ‘are employed in Fig. 5 for the

‘transmission of the power from one shaft

to the other, but it is obvious that I might
substitute pulleys for the spur wheel and
pinion and transmit power between these
pulleys by means of a belt. Or any other
equivalent form of power transmitting gear
might be employed. :

It will be seen that in Figs. 1 and 5 the
keeper element consists of the rine or keeper
4 and that in Figs. 8 and 4 it consists of the
two concentric rings or keepers 12 and 4.

~ In all the figures the electro-magnet element

consists of the electro-magnet 1. The ac-

‘tual form of the elements may be varied

Withi.n‘ considerable limits.

042,187

Having thus described my inventiori what
I claim as new and desire to secure by Let-
ters Patent is:—

1. A magnetic clutch comprising a driv-
ing and a driven shaft, an annular electro-
magnet, an annular keeper consisting of an
open ring and a concentric ring mounted
to slide in the opening of the open ring, and
intermediate elements between the magnet
and keeper, substantially as described.

2. A magnetic clutch comprising a driv-
ing and a driven shaft, an annular electro-
magnet, an annular keeper, a slotted hood,
and intermediate elements between the mag-
net and keeper feathered in-the slots in the
hood through which intermediate elements
the magnetic circuit is completed, substan-
tially as described.

3."A magnetic clutch comprising a driv-
ing and a driven shaft, an-annular electro-
magnet, an annular keeper, a slotted hood
carrying a power transmitting element, and
intermediate elements between the magnet
and keeper feathered in the slots of the hood
through which .intermediate elements the
ma%netic circuit is completed, substantially
as described. . :

In witness whereof T have signed my

name to this specification in the presence of

two subscribing witnesses.
HENRY WILLOCK RAVENSHAW.
Witnesses:
H. D. JamEson,
F. L. Ranb.
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