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Application filed June 26, 1920. Serial No. 391,882,

T'o all whom it may concern.:

Be it known that I, Jounx R. SPENCER,

a citizen of the United States, and a resi-

dent of Erie, in the county. of Erie and
5 State of Pennsylvania, have made a new

and useful Invention in Reversing Mecha-
nism for Washing-Machine Drives, of which
the following is a specification.
This invention relates to driving mecha-
10 nisms for washing machines or similar ap-
paratus and has for an object to produce a
driving mechanism which is simpler in con-
struction and more positive and effective in
operation than similar mechanisms now in
use and known to me.

This and other objects which will be made
apparent throughout the further descrip-
tion of my invention, are attained by means
of a mechanism embodying the features
20 herein described and illustrated in the

drawings accompanying and forming a part
hereof. ‘

In the drawings Figure 1 is a side eleva-
tion of a washing machine shown in con-
nection with a sectional view of a portion
of a_driving mechanism embodying my in-
vention. Figure 2 is a sectional view along
the line 2—2 of Figure 1 and Figure 3
1s a diagrammatic view for graphically il-
80" Justrating the principle of operation of the
mechanism embodying my invention.

In washing machines employing a  re-
volving clothes-carrying cylindér or drum
1t is ‘desirable to periodically reverse the
direction of rotation of the cylinder or drum
and one of the objects of my invention is
to produce means for effectively and posi-
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tively accomplishing such reversals.

Another. object is to produce a driving
mechanism for such machines in which more
effective means are employed for reversing
the rotation of the-cylinder or drum than
are now employed and known to me.

A further object is to produce a driving
5 mechanism for washing machines and sim.
ilar apparatus employing a reversing mech-
anism so arranged that the clutch shifting
device is moving at maximum speed at the
time of releasing one driving mechanism and
just. prior to the engagement of the other
driving mechanism. : .

The mechanism illustrated as an embodi-
‘ment of my invention includes a driving
~gear 5 which'is rigidly mounted on a shaft

6 secured or operatively counled to the
rotating cylinder or drum, As shown, the
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gear 5 is a bevel gear and is located within
a casing 7 which may bhe secured to the
frame 8 of a washing machine. This gear is
continuously in mesh with two gears 9 and
10 which are shown as bevel gears located
at diametrically opposite points, ‘with re-
lation to the gear 5, and which. are loosely
mounted on a shaft 11. A bevel gear 12 is
shown rigidly mounted on the shaft 11 and
meshing with a bevel gear 13 mounted on
a shaft 14. - The shaft 14 may ' be driven
by a motor 15 or any suitable driving mech-
anism, and as shown, a reduction. gearing
16 is located. between - the motor and the
shaft 14. _ _ ’

The gears 9 and 10 are adapted to be
alternately coupled to the shaft 11 so that
one or the other imparts rotation from the
shaft 11 to the gear 5 and consequiently to

the rotating drum or ecylinder. As illus.

trated, this is accomplished by means of a
clutch member 17 which is splined or other-
wise mounted on to the shaft 11 so that
it is adapted to be moved into clutching.
engagement with either the gear 9 or the
gear 10.  As shown, the clutch member 17
is provided at each end with longitudinally
projecting teeth 18, which .are adapted to
engage corresponding: teeth 19 formed on
the gears 9 and 10. Tt will, of course, be
understood from the illustration that the
teeth 18 at one end of the member 17 move
out of engagement with the teeth 19 of
one of the gears 9 and 10 as the teeth: 18
at the other end of the member move into
engagement with the teeth 19 of the other
gear. With this arrangement one of the
gears. is operatively disconnected from the
shaft 11 as the other is operatively coupled
to.it. Tt will also be understood from &n
spection of the drawings. that the - gears
9 and 10 are so located with relation to the
gear 5 that they will drive the gear 5 in
opposite - directions, assuming rofation in
one direction of the shaft 11.

In the apparatis lustrated, the opera-
tion of the clutch’ member 17 is controllad
by a clutch shifting lever 20 which may be
fulerumed on 'a stationary. pin- 21 Tocated
within the casing 7. As ‘shown, the lever
may project through a suitable  slot 99
formed ‘in the casihg o that it ma¥y be em-

‘ployed in manually shifting the clitch’ 17.

This clutch shifting léver i§ controlled by
a stop 23 through the agency of a finger 24
carried by the lever 20, ~As shown, the stop
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93 is mounted on a gear 25 which is rota-
tively mounted on a short shaft 26 carried
by the gear 5. The gear 25 meshes with a
stationary gear 27, which in Figure 2 is
shown rigidly mounted on a bearing housing
98 of the shaft 6. The stop 28 is preferably
located near the periphery of the gear 25 and
as illustrated, forms, in effect, a lateral ex-
tension of one of the teeth of that gear. It

9 will, of course, be understood that this spe-

cial arrangement of the stop is merely illus-
trative and is not an essential detail of the
invention.

During ‘the operation of the apparatus
each of the gears 9 and 10 are periodically
operatively coupled to the shaft 11 so as to
impart rotation to the gear 5, first in one and
then in the other direction. The gear 5
in rotating about its axis causes the gear 25

4 to roll around the gear 27 and at the same

time rotate about its mounting shaft 26.

his causes the stop 23 to occupy varying
positions with relation to the gear 5 at the
end of each revolution of the cylinder, but

o5 after a predetermined number of revolu-

tions of the cylinder, the relative positions
of the gears 5 and 25 ave such that the stop
93 moves into engagement with the finger
94 and shifts the position of the lever 20

t0 for the purpose of disengaging the clutch

member from the operative gear and moving
it into clutching engagement with the other
gear 9 or 10.

Tt will, of course, be apparent that the

25 gtop 23 is cffective as a positive power driven
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agent only so long as one or the other of
the gears 9 and 10 is operatively coupled to
the shaft 11, and that consequently some
means must be employed for carrying the
lever 20 past the neutral position, In which
the clutch member 17 is out of engagement

~ with both of the gears 9 and 10, and into cou-
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pling engagement with the other gear. As
shown in the drawings, a snap spring 30 is
employed for the purpose of continuing the
motion of the lever initiated by the stop 23,
o as to ensure a positive and effective op-
eration of the clutch member 17.

The snap spring 30 is illustrated as a com-
pression spring, one end of which is carried
by a spring block 31 pivotally secured to the
lever 20 and the other end of which 1s car-
ried by a spring block 32 pivotally secured
to the casing 7 at a point substantially mid-
way between the extreme limits of travel
of the lever 20. Assuming that the gear 5
is rotating in the direction of the arrow
shown in Figure 3 and that the stop 23 has
just encountered the finger 24 of the lever
20, it will be apparent that a further rota-
tion of the gear 5 in the direction of the
arrow will positively move the lever toward
its intermediate position and that this mo-
tion of the lever will not only shift the po-
sition of the clutch member 17, but will also
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compress the spring 30. It will also be ap-
parent that the spring in being compressed
will resist the compression movement of the
lever until the lever has reached an interme-
diate position in which the pivot points of
the spring blocks 81 and 32 lie in the same
straight line with the pivot point of the
lever 20. It will also be apparent that any
further motion of the lever past this mid-
position will cause the compressive force of
the spring to exert itself in continuing the
movement of the lever.

In the drawings, the arrangement of the
lever 20, the snap spring 30 and the opera-

tive comnection between the lever 20 and &

the clutch member 17 is somewhat diagram-
matic, but illustrates the principle of opera-
tion of this portion of the apparatus. It
will, of course, be apparent that the clutch

member 17 and its operating mechanism °

must be so designed that one of the gears
9 and 10 is operatively disconnected from the
shaft 11 before the other gear is operatively
coupled to it. In order fto accomplish this

and at the same time reduce the shifting mo- **

tion of the clutch member and, therefore,
the range of neutral positions to a mini-
mum, I employ a lost motion connection be-
tween the lever 20 and the clutch member.

With this arrangement one of the gears 9 -

and 10 will be effective as a positive driving
clement of the gear 5 and consequently of
the gear 25 until after the lever 20 has moved
well past its mid position. This insures a
positive and rapid operation of the clutch
member 17 and effects a quick reversal of
the gear 5 and consequently the clothes-car-
rying cylinder, since the clutch member 1is
so designed that as soon as one of the gears
9 or 10 is rendered ineffective as the driving
agent of the gear 5, the other gear is Tem-
dered effective. This is accomplished by so
proportioning the cluteh member 17 with
relation to its travel and also with relation

to the travel of the lever 20 that the teeth 13 i

at one end of this member engage the teeth
19 of the adjacent gear immediately after
the teeth 18 at the other end of the member
have disengaged the teeth 19 of the adjacent
and co-operating gear.

One of the principal features of my
vention is the mechanism disclosed for op-
erating the lever 20. This mechanism is
so arranged that the number of revolutions
between each reversal of the gear 5 may
be varied by merely varying the extreme
positions or the limits of travel of the lever
90 or its stop engaging finger 24. Tt is also
so arranged that the stop 23 engages the
finger 24 while moving at substantially its
greatest speed. This occasions a quick and
positive operation of the clutch shifting

in-

"‘mechanism, consequently renders the entire

operating mechanism more effective in op-
eration and reduces the length of time dur-
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ing‘ which the ¢ylinder stands still between
reversals, :

Inthe - apparatus - illustrated the * sta-
tionary gear 27 is provided with 13 teeth,

‘ }"Vi_lejr'eas'_,the. gear 25, which meshes with it,
18" provided “with' 15 ‘teeth.

- As’ shown in
Figure 8;:the extreme positions of the lever
20 are'sucli that:the arc ¢; subtended by :the
extreme positions of the lever and measured
from” the center of the gear. 5 at its ex-
treme’ positions in “which the stop- 23 en-
gages “‘the “finger - 24, is "8 tooth spaces
nieasured on the gear 27, Lvery revolution
of the gear'5 will cause the stop 23, car-
ried by the gear 25 to fall back- 9 tooth
spaces with relation to the gear 27. Con-
séquently with a contintious rotation in one
diréction of ‘the ‘gear 5, the stop 28 will
return to'its finger engaging position every
I5th revolution.  The réversal of the gear 5
and the operation of the cliutch shifting
mechanism; however, occasions shifting of
the position of the finger 24 and also causes
the stop 28 to hové back through the finger
engaging position after each such reversal.
As shown, the shifting of the lever 20 causes
the finger 24 to ‘occupy a position 8 tooth
spaces ‘(measured on: gear 27) ahead of its
original position when the reversal in
rotation of the gear 5 is taken into account,
‘At the time ‘of reversal the shifting of
the finger 24 causes the stop 23 to oc-
cupy a position, with relation to the new
position of the finger 24, that it would have
occupied after 10 revolutions, assuming that
‘the count began with the stop 23 in a finger

engaging position corresponding to the new

position of the finger 24. Under such condi-

" tioms, five revolutions of the gear 5 will
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“cupies a p

bring the stop -into engagement. with the
finger 24 in its new position. In other words
an operation of the mechanism which causes
the lever 20 to move from the full line to
the. dotted line, position in Figure 3, will
cause a reversal of the gear 5, assuming
that the gear 5 is moving in ‘the direction
of the arrow in Figure 3. This reversal
canses the stop 23 to move back through the
position indicated in full lines in Figure 3,
and a’ continuation of the rotdtion of the

gear 5'in o direction opposite than that in-
"dicated by the arrow would cause the stop

to again oceupy this position after 15 revola

tions. "The finger 94 occupies the dotted
line: position, and will, therefore, prevent a
continuation of the reversed rotation of the

-gear 57 since it will ‘intercept the stop 23
L3 : :

~thereby cause a sstond reversal of the
:'5? . = I F AT

osition“with relation to the finger
24-in the.dotted-line position that it would
have occupied after 10 revolutions, assum-

8

ing that the count began with the stop 23
in the new or dotted line position and with
the gear 5 votating in a direction opposite
to that indicated by the arrow. Conse-
quently 5 revolutions of the gear 5 will bring
the stop to the dotted line finger engaging
position. Inasmuch as the reversal does
not take place until the clutch member 17
is actually disconnected from one of the
gears 9 and 10 and is moved into engage-
ment with the other gear, the gear 5 will
make 5 and a fraction revolutions between
each reversal. From the foregoing, it will
be apparent that the number of reversals
between revolutions may be varied by chang-
ing the ratios of the gears 25 and 27 or by
changing the extreme limits of travel of the
finger 24. Either of these changes may be
made without great expense and without
necessitating a redesigning of other parts,
consequently apparatus embodying my in-
vention may be reconstructed to suit operat-
ing conditions with a minimum amount of
expense and labor.

1t will be apparent that the curve gen-
erated by the stop 23 is an epicycloid and
that the stop is moving through the flat
portion of this curve and at substantially its
greatest relative speed with relation to the
finger 24 at the time it engages the finger.
It will also be apparent that the speed of
the stop is not appreciably diminished until
after it has moved the finger 24 well past
the mid position: With this arrangement,
the finger will be carried past the mid or
neutral position while the stop is moving
at ifs greatest finger displacing speed and .
as a result the inmertia of the moving lever
and the impelling force of the spring 80
will positively and quickly shitt the clutch
member 17. This is a material advantage,
since a slow shifting of the clutch mech.
anism, which permits a dwell of the edges
of the clutch teeth for an appreciable period
is objectional because it is liable to hreak
the cluteh teeth and damage other portions
of the driving mechanism.

While T have illustrated and deseribed
but one embodiment of my invention, it will
be apparent to those skilled in the art that
various changes, additions and omissions in
the operating mechanism may be made with-
out departing from the spirit and scope of
my invention as set forth by the appended
claims,

What T claim is:

1. In combination with the rotatable ele-
ment of a washing machine, a driving shaft,

‘means between said shaft and said element

for imparting rotation to the element first

in one and then in the other direction, =

stationary member, a rotatable member rev-

“oluble with said elément and continnally

and
member

meshing with said stationary member,
a device actuated by said rofatable
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for controlling the operation of said means.

9. In combination with the rotatable ele-
ment of a washing machine, a constantly
rotating driving shaft, means between said
chaft and said element for alternately dviv-
ing said element in opposite directions, a
rotatable member revoluble with said ele-
ment, & stationary member continually en-
gaged by said rotatable member and around
Which said rotatable member rolls, and a
device periodically operated by said rotat-
able member for controlling the operation
of said means in reversing the direction of
rotation of said element.

3. In combination with a rotatable ele-
ment of a washing machine, a drive shaft
rotatable in one direction only, gearing be-
tween said shaft and said element for driv-
ing the element first in one direction and
then the other, a stationary gear, a rotatable
gear revoluble with said element and mesh-
ing with and revoluble around said station-
ary gear, and means actuated through the
agency of the rotatable gear for controlling
the operation of said gearing.

4 Tn combination with a rotatable ele-
ment of a washing machine, a drive shaft
rotatable in one direction only, gearing be-
tween said shaft and said element, compris-
ing continually meshing gears and a clutch
mechanism for rendering one or another of
said gears effective in transmitting power to
said element, a rotatively mounted gear
revoluble with said element, a station-
ary gear with which said rotatively
mounted gear meshes and around which
rolls, and means periodically ac-
tuated by said rotatively mounted  gear
for periodically = shifting said  clutch
mechanism into operative engagement with
one or another of said first mentioned gears.

5. A driving mechanism for apparatus of
the character described, comprising a driv-
ing shaft, a driven clement, and means be-
tween said shaft and said element for trans-
mitting rotation from the shaft first in one
and then in the other direction, in combina-
tion with a controlling mechanism for said
means, comprising a stationary gear, a sec-
ond gear rotatively mounted on said driven
clemont and meshing with and adapted to
revolve around the stationary gear, and
means actuated by said second gear for ac-
tuating said first mentioned means to peri-
odically reverse the rotation of said element.

6. A motion reversing mechanism for ap-
paratus of the character described, compris-
ing a driving shaft, a driven gear, two
driving pinions meshing therewith, a clutch
mechanism for operatively coupling one or
the other of said pinions to the driving
shaft, in combination with an operating
mechanism for said clutch mechanism com-
prising a statlonary gear, 2 stop carrying
gear meshing therewith and rotatively
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mounted on said driven gear, a stop carried
by said stop carrylng gear, and ‘means ac-
tuated by the stop for actuating said cluteh
member. '

7. A driving mechanism for apparatus of
the character deseribed, comprising a. driv-
ing shaft, a driven gear, two pinicns loosely
motnted on the driving shaft and meshing
with said gear at substantially diametri-
cally opposite points, and a clutch mech-
anism for operatively coupling one or the
other of said pinions to said shaft, in com-
bination with a clutch operating mechanism
comprising a gear rotatably mounted on the
driven gear, a
said gear meshes and - about .which it re-

volves, a stop carried by said - rotatively

‘mounted gear and means actuated thereby

for shifting said clutch mechanism. - v
8. A driving mechanism for apparatus of

the character described, comprising a driv-

ing shaft, a driven element, means between

tho eclement and the shaft for alternately

driving the element in opposite. directions,
a stop movable with. the driven element
along an epicyloidal curve, and means for
controlling the operation of said first men-
tioned means and engaged by said stop
while it is moving at substantially its maxi-
mumn absolute velocity. L

9. A driving mechanism for an apparatus
of the character described, comprising 2
driving shaft, a driven element, gearing be-
tween said element and said shaft, means
for controlling the operation of said gear-
ing to drive the element alternately in op-
posite directions, and a stop movable with
aid element but adapted to periodically
travel at greater speeds than said. elernent
and to actuate said means while traveling
at substantially its greatest speed.

10. A driving mechanism for apparatus
of the character described, comprising a
driving shaft, a driven shaft, a driven ele-
ment operatively conmected to said driven
shaft, a driven member rigidly mounted on
said driven shaft, means between said driv-
ing shaft and said member for imparting
rotation to the member, first in one and then
in the other direction, and a device for
controlling the operation of said means, in
combination with a mechanism for control-
ling the operation of said device comprising
a lug carried by said member but movable
at varying velocities relative thereto during
the rotation of said member, for shifting the
position of said device while moving at sub-
stantially its maximum speed, vielding

means for completing the motion of said

device and a lost motion connection between
gaid device and said first-mentioned means.

Tn testimony whereof, I have hereunto
subesribed my name this 23rd day of June,

1920, ,
JOHN R. SPENCER. .
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