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UNETED STATES

1,492,242
PATENT OFFECE

FRANCIS W. CARPENTER, OF ST. PAUL, MINNESQOTA, ASSIGNOR TO PARAMOUNT
MACHINE CO., OF ST. PAUL, MINNESOTA, A CORPORATION OF MINNESOTA.

WASHING MACHINE.

Application filed August 7, 1822. Sérial No. 580,381,

To all whom it ma; Y Concern.!

Be it known that I, Francrs W. Carprx-
TER, a citizen of the United States, residing
at St. Paul, in the county. of Ramsey and

5 State of \Imnebota have invented certain
new and useful Implovements in° Washing
Machines; and I do hereby declare the fol-
lowing to e a full, clear, and exact descrip-
tion of the invention, such as' will enable

10 others skilled in the.art to which it apper-
tains to make and use the same.

My present invention is directed p'trtmu—
larly to the provision of an improved wash-
ing machine of the type wherein a reversi-

15 ble motor drum is applied to work within
a water tank, and the invention is directed
chiefly to 1Inproved drum-driving mecha-
nism operative to impart to the drum sev-
eral rotations first in one direction and then

20 in the other, and to perform certain other
highly important functions, all as will here-
mafter more fully appear. Generally
stated, the invention consists of the novel
devices and combinations of devices herein-

25 after described and defined in the claims.

The accompanying drawings illustrate my
invention as incorporated in a commercial
machine. the efficiency of which has been
demonstrated in actual practice.

30 Referring to said drawings,

Fig. 1 is a right side elevation of the ma-
ohme some parts broken away and some
parts sectioned ;

Fig. 2 is a transverse vertical section taken

35 on the line 2—2 of Fig. 1;

Tig. 8 is a horizontal section taken sub-
stantially on the line 3—3 of Fig. 1, but
with some parts shown in full;

Fig. 4 is a detail in vertical section on the

40 line 4—4 of Fig. 3;

Fig. 5 is a Torizontal section taken ap-
proximately on the line 5—5 of Fig. 2. some
parts being shown in full; _ :

Fig. 6 is an enlarged detail En section

45 showing elements of the sc-called “neutral
position cluteh -lock™. shown in conuection
with other devices in Figs, 3 and 4:

Fig. 7 is a detail in “section on the hne
7-—7 of Fig. 3; and

50 Ifig. 8isa dlaﬂ'rammatlc view of the mo-
tor eircuit.

For containing the water or suds, T pref-.

erably e*mﬂov an approximately cylindri-
cal tank 9 of sheet metal or other suitable

mdtemal sultably connected at its upper
edge to a casing or cabinet 10 which is also
preferably of sheet metal and provided with
a hinged side ‘or door 10 This case or
cabinet 10 is supported by corner posts 11
shown as mounted on caster wheels 12, Fhe
corner posts 11 are preferably cross-connect-
ed by upper tie-bars 18, lower tie-bars 14
and intermediate tie-bars 15, all of which
parts are advisably of rolled steel. The tank
is shown as provided with a removable
cover 16.

Rotatably mounted within the tank 9 is a
horizontally disposed drum, which may be
of any suitable construction but is prefer-
ably of the construction and arrangement
disclosed and claimed in my companion ap-
plication filed of even date herewith, Serial
Number 580,382, and entitled “Drum sup-
port and detachable driving connection for
washing machines”. As illustrated, this
drum is made up of sheet metal heads 17
and a perforated cylinder 18, which latter
has a hinged door section 19 adapted to be
secured in closed position by pivoted lock
levers 20, (see Figs. 1 and 2). One drum
head 17 is plOV]ded with an axially project-
ing trunnion 21 that is detachably seated
in “the upwardly flaring open seat of a bear-
ing 22 that is rigidly secured to the adjacent
side of the tank. To the other head of said
drum is rigidly secured an axially. located
triangular coupling flange 23, one of the
three sides of which is macde much more nar-
row than the other two sides. This trian-
gular coupling flange 23 is detachably en-
gaged with a trmn(mlzu driving head 24 se-
cured on the inner end of a short horizontal
driving shaft 25 that extends through -a
stuffing box 26 in the adjacent side of the
tank 9 and is journaled in bearings afforded
by a rectangiilar bearing bracket 27. This
bracket 27 is holted or otherwise rigidly
secured to. one of the intermediate frame
bars 15 and to an angular reinforcing har
928 that is secured to the adjacent head of

* the tank 9 and thus forms a brace hetween

the tank, the case and the framework.
When the shallow side of the triangular
coupling flange 23 is turned downward as
shown in Fig. 2, and the drum is tilted as
indicated by dotted lines in that view, said
flange 23 will clear the driving head 24 and
the drum may then be lifted from working
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position. This feature, however, constitutes
no part of the present invention but is an
important. feature of my companion appli-
cation above identified.

Drum-~driving mechanism.

The power for driving the drum is pref-
erably a small electric motor 29 suitably
mounted on a shelf 30 secured to the frame-
work of the machine. The rotor shaft of
this motor is connected by a flexible shaft

. 81-to a-worm ‘32 -that Tuns in mesh with

15

20

26

a worm gear 33 secured on the lower end
of -a vertical shaft 84, Said worm, worm
gear and the lower end of said shaft are ro-
tatably mounted in a bearing bracket 35
that is formed with an open oil-containing
well 36, (see particularly Fig. 1), so that
said parts run. in the oil contained in said
well. - Here it -may be further stated that
the above arrangement of the oil well 36
permits the same to keep supplied with oil
that will run down the shaft 34 from the
other mechanism presently to be noted and
to which the oil will be primarily applied.
The above noted flexible shaft section 31

- is preferably a section of rubber hose which
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will not only bend but will yield torsion-
ally and thus afford a cushion to relieve the
transmission mechanism shocks when the
drum-driving motion is veversed in a man-
ner presently to be described.

Bolted or otherwise rigidly secured to
the intermediate frame bars 15, (see Figs.
3 and 4), is a gear housing or bearing
bracket 87 which has vertically spaced bear-

ing sleeves 88 and horizontally spaced bear-

ing sleeves 39. Journaled in the lower bear-
ing sleeve 38 is a bevel gear 40, with the
depending hub of which the upper end of
the driving shaft 84 is connected by a
knuekle joint 41 afforded by diametrically
projecting pins on said shaft and pin-en-

gaging seats in said gear hub. The gear’

40 runs constantly in mesh with reversely
facing axially aligned bevel gears 42, the
sleeve-like hubs of which are journaled in
the horizontally spaced bearing sleeves 39
of the bracket 37. Said gears 42 will; of
course, be simultaneously driven in reverse
directions and are held against axial move-
ments. v ,

- Extended axially through the gears 42
and journaled in the hubs thereof is a short
horizontal shaft 43, and keyed to slide on
but rotate with said shaft and located be-

tween the gears 42 is a double-ended sleeve-

like eclutech hub 44, which, when moved in

either direction from its neutral position
shown - in Tig. 3, is engageable with one
or the other of cooperating half-clutches 45
formed on the opposing faces of said two
gears 42. : : _

The shaft 43 is connected at one end by
a flexible jointed shaft section 46 to one end

1,402,242

of another short shaft 47 that is journaled
in a bearing on the bracket 27 and is pro-
vided at its extended end with a bevel pin-
ion 48. The bevel pinion 48 meshes with a

evel gear 49 located on the shaft 25 and
pinned, keyed or otherwise secured to ro-
tate therewith, . o

" Clutch-reversing device.

As has already probably been premised,
the rotation of the drum will be reversed
by alternately engaging the clutch hub 44
first with one and then with the other of
the opposing bevel gears 42. My invention
provides & highly important novel clutch-
reversing device which includes, as one of
its . most important novel features, a s0-
called “rotation timer”. This rotation timer
operates to determine the number of rota-
tions that will be given to the drum by the
reéversals ef the drum-driving aé¢tion and,
per se, it ig of such novel construction that
it is herein claimed broadly as a new me-
chanical motion. - '

As preferably designed and as embodied
in the machine illustrated in the drawings,
said clutch-reversing device including: said
rotation timer is constructed as follows: The
numeral 50 indicates a guide rod secured in
projections from the bearing sleeves 39 and
extended parallel to the shaft 43. Mounted

to slide on this rod is a shipper sleeve 51,

which has a projecting fork 52 that works
in-an annular groove of the double-ended
clutch hub 44. The sleeve 51 has a projec-
tion in which is mounted a spring-pressed
latch-acting ball 58 that is engageable al-
ternately with notches 54 in said rod 50.
The sleeve 50 has a depending lug 55 into
which is hookéd one end of a thrust rod
made up of rod-sections 56 and 57 and cer-
tain other paits presently to be noted. The
extended end of the rod section 57 is hooked
into a depending lug 58 of an oscillatory
sleeve 59. This sleeve 59 is journaled on
an inner sleeve 60 that is ‘secured to ‘the
drum-driving shaft 25 and is formed with
large or well defined spiral thread 61 pref-
erably cut with concave grooves to fit a
clutch bdll 62, The clutch ball 62 is held

about one-half engaged with the thread

grooves 61 and the other half engaged with
a semi-cylindrical channel 63 cut in the in-
terior of the sleeve 59 and extended trans-
versely of the threads 61 and preferably
parallel to the axis of said sleeve.. The
above noted parts 59, 60 and 62 constitute
the main elements off the rotation timer
and they will be further considered after
having first completed the description of the
preferred construction of the thrust rod
56—57. : o

The numeral 64 indicates a c¢ylindrical
casing rigidly secured at one end to the
projecting end of the rod section 57. The
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numerals 65 and 66 indicate stop collars.
secured on the rod section 56

or shoulders
and \"011<:Lno within the tube 64. The nu-
merals 67 and 68 indicate reversely” facing
thmlb]os mounted on the rod section 56 be-
tween the collars 65 and 66. The numeral
69 indicates a coiled spring that surrounds
the rod section 56 and is compressed between
the thimbles 67 and 68.

For yieldingly holding the timer sleev
59 in cither one of its two extreme positions,
I provide the same with notches or ball
pocke* s 70 that ave arranged to be engaged
by a spring-pressed latch ball 71 mounted in
A tubular projection 72 of a non-rotary
collar 73 that is rlgldlv sectired or anchored
to the bracket 27

Neutral position clutch Za.zfch.

~In the illustrated arrangement of this de-
vice, a short rock shaft 74 is mounted in
suitable bearings 75 on the gear housing
37, (see Tigs. 8 and 4). This rock shaft,
at one end, has an operating crank or handle
76 :md. at its other end, has a projecting
arm 77 equipped with a ‘spring-pressed re-
taining ball 78 that is engageable with ap-
,)rommqtelv semi- sphemcal ball seats . 79
formed in the adjacent bearing 75, (see
Figs. 3 and 9),-to yieldingly hold said rock
shaft in either of two extreme positions.

Rigidly secured to Jle nﬂelmedm{e portion.

of the rock shaft 74 by a screw 80 is a
clamping block 81 that holds the ends . of
82.  The numeral
83 indicates 1atch or lock arms, the sleeve-
like hubs 84 of which (see Fig. 6), are
provided with notches 85 that co-operate
with the elamp block -81 to rpermit said
arts 83 limited independent oscillatory
movements in respect to said rock shaft 74.
The spring ﬁn«»ers 82 operate one on each
arm 83, and Vl(‘l(hn()lv press the sameé down-
ward. The two arms 83 constitute 2 two-
part cluteh latch or lock and, at the opposite
outer sides of their free ends, they are pro-
vided with depending lock flanges 86. The
important funetion performed b}f this neu-
tral position latch will be fully given in the
deseription of the operation. o

Motor circurt.

As an important feature, the motoz cir-
cuit 86, (see Fig. 8), is pr ovided with a fuse
88 located in a combined fuse and switeh-
hox
framework of the machine, (see Tig.
Also, said ecivenit 87 includes a controlling
switeh 90 preferably located on or within
the box 89. This gives a self-contained
strueture. in which the operating motor of
the machine is protected by fuse forming
a part of the self-contained structure. The
fose. 88 shovld be of slightly less current-

carrving capacity than the fuse located in-

h

89 secured on and movable with the
2)..

e

the fuse box of the houge or place where
the machine is used, so that if any blowout
oceurs, it will be within the machine where
the frse may be located with certainty and
quickly replaced.

Wringer and driving mechanisin

‘The wringer, indicate\l as an entirety by
the numeral 91, may. be of any approved
type but it is preferably carvied by a brack-
et 92 that is mounted to rotate on a vertical
axis. As shown, this bracket 92; (see par-
ticularly Figs. 1,2 and 5), comprises a gear
housing 93, Torizontal qhnt beamnos 14 and
an upright tubular standavd 95 that is jour-
naled on the upper end of a tubular shaft

casing 96. This casing 96, at its lower end,
is. lwmly secmed to the top of the xreal
housing bracket 37 and an upright wringer-
i -shaft 94 is journaled therein. TAt
its lower end, said shaft 97 is connected
preferably by a Tnuckle joint to a bevel
gear 98, '(%ee Fig. 1), that meshes with the
reveisely mcmo Devel gears 42. At its up-
per end, said shaft 97 has a bevel gear 99
that is _df;;)tul to: be alternately engaged
by reversely facing bevel ;_zjozu's 100 secured
to a sleeve 101 that is mounted to slide on
but to rotate with a short horizontal shaft
102 that is journaled in the bearings 94
of the wringer-supporting bracket 92, (see
particnlarly Fig. o) The inner end of the
shaft 102, preferably by a knuckle joint, is.
connected to a shaft 103 that divectly drives
the wringer rolls.

Tor shifting the gears 100 alternately into
mesh with the gear 99 to drive the wringer
rolls in either direction, at will, or to- set
said gears 100 in neutral positions to stop
the wringer-driving action, there is pro-
vided an operating crank or hand piece 104
the stem 105 of which is journaled in one
side of the gear housing 93 and is provided
at its inner end with a gear-shifting cam or
eccentric 106. ,

The wringer is adapted to be swung on
its vertical axis into different positions and
to be secured in such positions by a down-
\‘"n’dly spring-pressed lock bolt 107, (see
Tig: 2, mounted in suitable bearings on the
standard 95 and engageable with perfora-
tions in an underlying plate 108 secnred to
the top of one side of the machine frame.
To prevent this lock bolt 107 from heing

raised at. any time except when the gears
10() ave in Inoperative pmltlons, the hub of
the operating. erank 104 is located imme-
diately above “the upper end of said lock bolt
and, is prm‘ioec’ with a recess 109 that af-
Tords clearance for the upward movement of
said Jock bolt in the neutral position of said
gears and crank.

Operation.

Certain operations have already been

therefor.
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stated or suggested, but the general opera-
tion of the druin-rotating mechanism may
be summarized as follows:

. When the motor is in action, the shaft
34 and, hence, the gear 40, will be rotated
in-a constant dirvection, but the reversely
facing gears 42 will be rotated in opposite
directions. When the double-ended clutch
hub 44 is in a neutral position, the drum will
not, of course, be rotated in either direction,
even though the motor is running. - When
the crank 76 of the rock shaft 74 is raised,
the neutral position lock arms 83 are both
raised so that the clutch hub 44 may be

freely moved in either divection and; in fact,

when the said cluteh hub 44 is in its neutral

position, the spring 69 will be set under ten--

ston to move said clutch hub in the one
direction or the other so as to cause its
interlocking engagement with one of the re-
versely facing bevel gears 492, and this, 4s
is - obvious, will start the drum-driving
mechanism into action. When the drum has
been stopped in either- position, the ball 62
of the rotation timer will be at the one ex-
tremity of its spiral runway 61 and the
sleeve 60, which latter is secured to the drum
shaft 25, and when the rotation of the drum
is started, said ball will begin its travel in
the channel 63 of the sleeve 59 and in said
gpiral runway until it reaches the opposite
extremity of sald spiral runway, and while
this is taking place, the drum will be given
a number of rotations represented by the
number of complete threads or convolutions
of said spiral runway. For instance, in the
arrangement illustrated, the drum will be
given six rotations in the one direction while
the ball 62 is making the above noted travel.
When the ball reaches an extremity of said

ranway, it locks the sleeve 59 to the sleeve

60 so that said sleéve 60 will be given a
slight oscillatory motion sufficient to cause
the push rod 56—57 to move the clutch
sleeve 44 from engagement with the gear 42,
with which it has just been engaged, into
engagement with the opposite gear 42.
This, of course, reverses the direction of ro-
tation of the drum and the ball 62 will then
begin its travel in the opposite direction,
and when the drum has made its six rota-
tions, it will reverse the above noted op-
eration by shifting the clutch hub 44 back
into engagement with the gear 42 with
which it is engaged at the beginning of the
description of this operation.. Thus, it will
be noted that the drum will be given a pre-
determined number of rotations first in the,
one direction and then in:the other under
complete automatic control. v

When the clutch hub 44 is in either of
its extreme or operative positions above
noted, its latch ball 53 will be engaged with
one or the other of the notches 54 in the
fixed rod 50.  Preferably, the tension of the

1,492,242

spring 69 is not sufficient to disengage the
ball 53 from its engaged notch 54, so that
under oscillatory movements of the sleeve
59 and crank arm 58:in either direction, the
spring 69 will he coinpressed before the
clutch 44 has moved and then the adjacent
ends of the thimbles 68 will be forced into
engagement, causing-the push rod to op-
erate positively to disengage the ball 53 from
its ‘notch 54. When- this takes place, the
spring 69 becomes effective to very quickly
throw' the clutch hub 44 into its motion-
reversing position without waiting for such
movement to be completed by the relatively
slow motion of the thrust rod. o

When it is desired to automatically stop
the rotation of the drum, it is only neces-
sary to press down on the crank arm 76 of
the rock shaft 74, thereby lowering the
neutral position lock arms 88 into action.
When these arms are thus released or
lowered, one thereof will immediately drop
to operative postion, but the other will drop
onto the clutch sleeve 44 ready to go into
action as soon as said clutch hub has been
moved, in the manner already noted, past
its neutral position and, thereupon, said hub
will be automatically intercepted and locked
in its neutral position.

Tt will be understood that the above noted
intercepting of the clutch. in its neutral posi-
tion will take place only when the drum has
completed its predetermined number of ro-
tations in the direction in which it is mov-
ing at the time that the arms 83 will be
pressed or released. For instance, if the
drum has made three rotations at the time
the said arms are dropped in position, the
drum will make three more rotations before
its motion will be stopped by locking of the
clutch hub 44 in its neutral position. As
already indirectly indicated, when the
clutch hub is thus intercepted and locked
in its intermediate position, the spring 69
will be compressed and set under such stress
that it will shift the clutch hub 44 and auto-
matically start the clutch-driving action in
the proper direction whenever the arms 83
are raised. . 4

The rotation timer deseribed is herein
considered and treated as broadly new even
as a mechanical motion. It has already been
pointed out that the number of rotations
given to the drum or other rotary body may
be varied by varying the number of threads
or spiral convolutions of the ball ronway
61. -However, with the given number of
threads -and by the use of a. second ball
placed in said runway but spaced from the
ball 62, the number of rotations that will be
given to said drum or bedy may be varied,
at will. For example, if this second ball be
placed in said spiral runway 61, the latter
having six' convolutions, a distance two
threads from' said ball 62, then said drum
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or body would be given four rotations, first
in the one direction and then in the other.
Thus, there is afforded an extremely simple
and highly efficient rotation timer for very
general use where it is desired to give a ro-
tary body a certain number of rotations first
in one direction and then in the other from
a motor or prime mover running contin-
ucusly in a constant direction.

From what has been said, it will be un-
derstood that the various novel features in-
volved in this disclosure are capable of very
considerable modification within the spirit
of my invention as herein disclosed and
claimed.

What I claim is:

1. A votary timer comprising timer ele-
ments having lock runways extending trans-
versely one of the other, one of said run-
ways being a spiral of several convolutions,
a lock element working in both of said run-
ways, a reversible driving member, a revers-
ible power-driven transmission mechanism
operative to drive said reversible driven
member and one of said timer elements, the
other of said timer elements having a con-
nection for reversing said transmission
mechanism, said latter noted timer element
having a limited oscillatory movement, and
yielding means timed to hold the same in
extreme positions.

2. A rotary timer comprising timer ele-
ments having lock runways extending trans-
versely one of the other, one of said run-
ways being a spiral of several convolutions,
a lock element working in part in both of
said runways, a reversible driven mem-
ber, a reversible power-driven transmission
mechanism operative to drive said reversi-
ble driven member and one of said con-
centric timer elements, the other timer ele-
ment having a connection for reversing said

transmission mechanism, and a neutral posi-
tion lock for holding said transmission
mechanism inoperative,

3. A votary timer comprising timer ele-
ments having lock runways extending trans-
versely one of the other, one of said run-
ways being a spiral of several convolutions,

a lock element working in part in both of

sald runways,  a veversible driven mem-
ber, a reversible power-driven transmission
mechanism operative to drive said reversible
driven member and one of said concentric
timer elements, the other timer element hav-
ing a connection for reversing said {vans-
mission mechanism, and a neutral position
lock for holding said transmission mecha-
nism inoperative, the connection for revers-
ing said transmission mechanism including
a yielding element arranged to'be put under
strain when said neutral position lock 1s
operative and when released from said lock,
operative to antomatically render said trans-
mission mechanism operative.

4, The combination with a prime mover
operative in a constant direction and a
driven member to be reversely rotated, of
a reversible transmifting mechanism for
reversely rotating said driven member from
said prime mover, and a rotation timer for
automatically reversing the driving action
of said transmission mechanism and opera-
tive to cause said driven member to be given
a predetermined number of rotations first in
the one direction and then in the other, said
rotation timer comprising two concentric
elements having intersecting ball runways,
one of said ball runways being spiral of
several convolutions, and a lock ball or ele-
ment working in said runway.

In testimony whereof T affix my signature.

FRANCIS W. CARPENTER.
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