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Specification of Letters Patent.
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7o all whom it may concern:

Be it known that I, Twmoxas HeNreY
Puruuies, Jr., a citizen of the United States,
and a resident of the city of New York,
borough of Brooklyn, in the county of Kings
and State of New York, have invented a new
and Improved Automatic Reversing Mech-
anism, of which the following is a full, clear,
and. exact description.

The object of the invention is to provide
an inexpensive, simple and durable auto-
matic reversing mechanism which will -re-
verse the direction of votation of a driven
shaft, and means carried by the shaft every

predetermined number of revolutions or

with a fraction thereof.

I obtain the above-outlined object by pro-
viding a driving shaft, a driven shaft, and
transmission means connecting the shafts,
whereby the driven shaft is reversed, and
in which the reversing of the driven shaft
at a predetermined number of revolutions
is obtained by the relative ratio of the diam-
eters of the transmission means on the shafts
and any desired number of revolutions with
a fraction thereof within this maximum by
the relative displacement of the transmis-
sion means.

Reference is to be had to the accompany-
ing drawings forming a part of this speci-
fication, in which the same characters of
reference indicate the same parts in all the
views.

Figure 1 is a perspective view of a wash-

ing machine embodying my invention; Fig..

2 1s a horizontal central section through
the device; Fig. 3 is a section on the line
3—8 of Fig. 2; Fig. 4 is a diagrammatic

view showing the position of the reversing-

pin at the moment of reversing; IFig. 5 is
similarly a diagrammatic view showing the
position of the reversing pin after three

revolutions of the driving shaft; Fig. 6

is a similar view showing the relative posi-

tion of the reversing pin and the driviug

lever- after six revolutions of the driving
shaft; and Fig. 7 is a diagramanatic view
showing the mechanism at the moment of
reversion after nine revolutions of the driv-
ing shaft. ,

Referring to the drawings, 10 represents
a washing machine of a well-known type
driven by an electric motor 11 attached
to the side of the machine. DBy means of
the motor the main driving shaft 12 is
driven, from which the washing drum of the

toward the center portion of the sleeve.

| washing machine, not shown in the drawing,

is driven. The drum is positioned on the
shaft 18 which receives its rotating motion
through the medium of beveled gears pro-
vided on the main shaft 12 and the shaft
13. The driven shaft 13 projects through a
bracket 14 constituting the frame of the re-
versing mechanism and attached to the side
of the washing machine. The end of the
shaft 13 projecting into the frame 14 is
provided with a beveled gear 15 rigidly se-

cured thereto by a key 16 or in any other

suitable way. The face of the gear 15 be-
low the toothed surface is provided with
a projection 17, the purpose of which will

‘appear hereinafter.

The driving shaft 12 bearing also in the
brackets of the frame 14 is provided with
two equal loosely-mounted beveled gears 18
and 19 meshing with the gear 15. The bev-
eled gears 18 and 19 are simiarly provided
on their faces below the toothed surface with
projections 20 and 21, respectivelv. One
side of projections 20 and 21 is flattened and
with this flattened portion the driving mew-
ber comes in engagement. The purpose of
this will appear hereinafter. Intermediate
the beveled gears 18 and 19 and rigidly se-
cured to the shaft by means of a key or in
any other suitable way is a support or sleeve
22.. The gleeve 22 is provided with a projec-
tion 23 extending longitudinally of  the
sleeve, but the length of it being such as to
clear the projection 17 of the beveled gear 15
when said gear 15 is rotating. .\ slot 24 13
also provided in the sleeve 22 central with
the projection 23 and extending through the
entire length of the sleeve, as best seen in
Irig. 2. The bottom of the slot 24 converges
A
lever 25 is centrally and pivotally mounted

~in the slot 23 by means of a pivot 206 project-

ing through the sleeve and constituting the
pivet. The bevel of the cenverging bottom
of the sleeve 22'is such that when the lever
95 is placed about its pivoet 26 the lower sur-
face of the lever at one sidé is contacting
with the beveled bottom through the entive
length of this beveled portion of the bottom
of the slot 24, As the shaft 12 rotates, the
sleeve 22 is carried by the shaft 12, and; as

“shown in Fig. 2, the lever 25 engages the

projection 21 on the beveled gear 19, and
therefore carrvies it with it, the lever 25 being

‘snugly fitted in the groove sideiwise, and the

groove extending nearly to the end of the
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member 25 reduces the bending moment of
sanie to a minimum. During the rotation of
the slecve 22 it rotates the beveled gear 19,
as above stated, by means of the lever 25
contacting with the flattened portion of the
projection 21 on the gear 19, thus, the lever

- 25 being the driving lever. In consequence

of the rotaticn of the gear 19 the gear 15
rotates as meshing with the gear 19, and the
projection 17 is therefore rotating about its
axis, and after a certain number of revolu-
tiens the projection 17 comes in contact with
the end of the driving lever 25, which acts
on the projection 21 on the béveled gear 19,
and during a certain part of its revolution it
forces the lever 25 into the adjacent end of
the groove 24, thereby forcing the opposite
chd of the driving lever 25 out from the
groove. Thereby the driven shaft 13 be-
cowes stationary while the driving shaft 12
continues to rowate until the sleeve 22 with
the driving lever 25 comes in contact with
the projection 20 on the beveled gear 18 and
rotates the same. The rvotation of the bev-
eled gear 18 rotates the beveled gear 15 in a
direction cpposite of the gear 19, and again

until the projection or shifter 17 comes in.

contact with the end of the lever 25 and
forces it back again into the groove, etc.
The action of the shifter 17 on the lever 25
begins always below cor above the central
axis, that is, the contact begins above or
below the axis and terminates substantially
on a central line.

‘T'o maintain the lever 25 positively in con-
taet with the projections 20 and 21, respec-
tively, and prevent any tendency of the driv-
mg lever 25 to disengage from these projec-
tions without the action of the shifter 17,
and thereby engage the two projections
siunultancously, a noteh 26”7 is provided at
each side of the center on the lower surface
of the Tever 25, Iingaging the notches 26 is
a plunger 27 positioned in a hole formed in
the bottom of the sleeve and central with the
pivot of the driving lever. A spring 28 is
positioned in the hole below the plunger so
as to normally force the plunger against the
lever 25, It can be casily seen that when the
driving lever is displaced in either one or
the other direction, either of the notches
engnges the plunger 28 positioned on the
sleeve 220 1t cun be easily seen that by vary-
ing the piteh diameter of the gears 15 and
I8 and 19 the number of revolutions before
the shaft 15 will reverse can be varied, and
not cnly after a complete number of vevolu-
tions can this reverse be obtained but with
addition ¢f any desired fraction of a revolu-
tion, The relation of the projections 20 and
21 on the beveled gears 18 and 19 can be
nmade relatively sach that; when the shatft 13
is to be reversed the distance the driving
lever 25 will have to travel before it reaches
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the opposite projection will be as much as
a complete revolution, thereby it will give
sufficient time for the rotating mass posi-
tioned on the shaft 13 to reduce its momen-
tum before it is reversed. This is very im-
portant,-as it will prolong the life of the
mechanism,

In Figs. 4 to 7 are shown different posi-
tions of the shifter 17 during the revolutions
before it is reversed, and the position of the
driving lever during those
The position of the shifter 17 is shown when
the driving lever 25 is-in horizontal posi-
tion, lying on the side toward the beveled
gear 15.

From Figs. 4 to T it can be seen that with-
in. the fixed ratio of the dimmeter of the
gears the number of revolutions before the

driven member reverses can be reduced by

one or more revolutions by turning one of
the loose beveled gears through a predeter-
mined angle in refcrence to the other loose
beveled gear. For example. as indicated in
Fig. 4, the driving shait makes 9 revolulions
while the driven makes 7. and the loose
gears 8% revolutions, half of a revolution be-
ing lost due to the relative position of the
projections 20 and 21. This allows the re-
duction of momentum of the mass carvied
by the driven shaft, as before described.
The ratio of the gears, for example, being

-9/8, that is, the loose gears having 24 teeth

each and the fixed one 27, from the aliove it
follows that for everv nine revolutions of
the driving shaft the shifter 17 will dis-
place the driving lever 23 once. By divid-
ing one of the loose beveled gears into eight
equal parts, taking as a point of reference
the projection on the gear, every part will
contain three teeth. Ior example, by dis-
engaging the left loose gear and turning the
same through } of its ciremmference, that is,
through three teeth, while the other gears
remain unmoved and then engaging again
with it the shifter 17 of the fixed gear will
come in contact with the driving lever one
revolution of the driving shaft sooner.
That is, after every eight revolutions of the
driving shaft reverses of the driven shaft
will take place, that is te say, the reverse
will take every 61 revolutions of the driven
shaft. DBy turning same through 4/8 of its
circumference in the same divectiom the re-
verse will take place every four revolutions
of the driving shaft or 3} of the driven
shaft. One revelution of the driving shafi
is lowest between 7 revolutions of the driven
shaft and 5 revolutions, due to the position
of the projections 20 and 21 of the loose
beveled gears.” In this case there iz morve
time for the reduction of the momentum, as
previously .described. By turning the left
wheel in the direction stated through I of
its circnmference the reverse will take y:lace

revolutions. -
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for every single revelution. of the driving
shaft or every half revolution of the driven
shaft.

While my reversing device is principally
mtended for washing machines, it can be
easily seen that it can be used for any other
machine that requires a reversing mecha-
nism for every predetermined number of
revolutions or with fractions thereof.

Having thus described my invention, I
claim as new and desirve to secure by Let-
ters Patent:

1. A device of the class described, com-
prising a driving shaft, a driven. shaft,
transmission means from the driving shaft
to said. driven shaft, said transmission
means including means to cause the reverse
of daid driven shaft at a predetermined
number of revolutions, which number can be
-aried by changing the relation of said
transmission means:

9. A device of the class described com-
prising a driving shaft, a driven shaft, a
pair of facing bevel gears loosely mounted
on said driving shaft, a bevel gear mesh-
ing with said facing gears and rigidly se-
cured to said driven shaft, a sleeve on the
shaft intermediate said facing gears and
rigidly secured to said driving shaft, a
driving member on said sleeve adapted to
engage said facing gears, and means on said
rigidly secured bevel gear for causing said
member on said sleeve to engage alternately
each of:said facing gears after a predeter-
mined number of revolutions.

3. A device of the class deseribed com-
prising a driving shaft, a driven shaft, a
palr of facing bevel gears loosely mounted
on one of the shafts, a bevel gear meshing
with said facing gears and rigidly secured
to the other shaft, a sleeve on the shaft in-
termediate said facing gears and rigidly se-
cured to said shaft, a pivoted member on
said sleeve, and means on said bevel gear
meshing with said facing gears for causing
sald member on said sleeve to engage alter-
nately each of said facing gears after a num-
ber of predetermined revolutions.

4. A device of the class described com-
prising a driving shaft, a driven shaft, a
pair of facing bevel gears loosely mounted
on said driving shaft, a bevel gear meshing
with both of said facing gears and rigidly
secured to said driven shaft, a member on
said driving shaft rigidly secured thereto
intermediate said facing gears and having
nieans for engaging said facing gears, and
shifting means on said rigidly secured bevel
gear whereby said means on said member
are made to engage alternately each of said
facing gears after a predetermined number
of revolutions of said rigidly secured bevel
gear, the number of revolutions of said se-
cured gear being controlled by the ratio of

8

the pitch diameters of said facing and se-
cured gears.

5. A device of the class described com-
prising a driving shaft, a driven shaft, a
paiv of oppositely rotating members on cne

shaft, a member intermediate said oppositely 7

rotating members rigidly secured to said
ghaft and having means for alternate en-
gagement with said coppositely rotating
members, and a driven member rigidly se-
cured to the other shaft engaging both of
said oppositely rotating members and having
shifting means cobperating with said meuans
on said secured member, whereby said opue-
sitely rotating members are made to breome
alternately driving members,

6. A device of the class described compris-
ing a driving shaft, a driven shaft, & bovel
gear rigidly secured to said driven shafi, a
pair of facing driving bevel gears ieshing
with the above said gear, said facing genss
being loosely mounted on said driving shaft,
a sleeve rigidly secured to gaid driving shaft
intermediate said facing gears, said - slecve
having a longitudinal projecticn on the lat-
eral surface thereof and a lateral lemgitudi-
nal groove extending to the ends of said
sleeve and central with said prejection, o
driving lever pivotally mounted in said
groove and normally having one end pro-
jecting out of said groove and out of said
projection, means in said lever and =aid
sleeve to maintain said lever in normal pesi-
tion, said facing gears having means for en-
gaging alternately the ends of said driving
lever, said rigidly secured bevel gear having
shifting means projecting toward said sleeve
and adapted to contact with the projecting
end of said driving lever after a predeter-
mined number of revolutions of said gear
and thereby forcing said lever into the said
groove of said sleeve and thereby forcing the
opposite end of said lever out of said groove,
causing the same to engage the adjacent fac-
ing gear to cause the reverse of the driven
shaft.

7. A device of the class described - compris-
ing a driving shaft, a driven shaft, a pair of
facing bevel gears loosely mounted on one
of said shafts, a bevel gear meshing with
said facing gears and rigidly secured to the
other of said shafts, a sleeve rigidly secured
to the shaft carrying said loosely mounted
gears, a member on said sleeve, and means
on said rigidly secured bevel gear for caus-
ing said member on said sleeve to engage
alternately each of said facing gears after a
predetermined number of revolutions.

8. A device of the class described compris-
ing, a driven shaft; a pair of vppositely ro-
tating members loosely mounted on one of
said shafts; a member rigidly secured to the
other of said shafts engaging. both of said
oppositely rotating members; means inter-
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mediate said oppositely rotating members
and secured to said shaft on which said op-
positely rotating ‘members are loosely
mounted; all of said members having means
for cooperating with said secured means
whereby the reverse of said driven shaft is
made after a predetermined number of revo-
lutions of said shaft, which number may be
varied by the relative position of said pair
of oppositely rotating members with refer-
ence to the means thereon.

9. A device of the class described com-
prising, a driving shaft; a driven shaft; a
bevel gear rigidly secured to said driven
shaft; a pair of facing driving bevel gears
meshing with the above said gear, said fac-
ing gears being loosely mounted on said
driving shaft; a sleeve rigidly secured to
said driving shaft intermediate said facing
gears, said sleeve having a longitudinal pro-
jection on the lateral surface thereof and a
Iateral longitudinal groove extending to the
ends of sald sleeve and central with said
projection; a driving lever pivotally mount-
ed in said groove and normally having one
end projecting out of said groove and out of
said projection; means in said lever and said
sleeve to maintain said lever in normal po-
sition, said facing gears having means for
engaging alternately the ends of said driv-
ing lever, said rigidly secured -bevel gear
having shifting means projecting toward

1,077,748

said sleeve and adapted to contact with the
projecting end of said driving lever after a
predetermined number of revolutions of said
gear and thereby forcing said lever into the
said groove of said sleeve and thereby forc-
ing the opposite end of said lever out of said
groove, causing the same to engage the ad-
jacent facing gear to cause the reverse of
the driven shaft, said number of revolutions
of said rigidly seeured bevel gear before it
reverses being controlled by the relative po-
sition of said engaging means on said loosely
mounted bevel gears with reference to said
shifting means. : ’

10. A device of the class described com-
prising a. driving shaft; a.driven shaft;
transmission means from the driving shaft
to the driven ‘shaft; a support rigidly se-

‘cured to sald driving shaft; and means on

said support coacting with said transmis-
sion means whereby said driven shaft is
made to reverse at a predetermined number
of revolutions, which number can be varied
by changing the relation of said transmis-

‘slon means.

"In testimony whereof I have signed my
name to this specification in the presence of
two subscribing witnesses.

THOMAS HENLEY PHILLIPS, JR.

Witnesses:

BENEDICT JOFFE,
Pamre D. Rorouavs.
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