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UNITED STATES PATENT OFFICE 
2,420,592 , 

BALANCING MEANS FOR CENTRIFUGAL, 
YACHINES 

Andrew H. Gerhardt, Skokie, Ill., assignor to 
Electric Household Utilities Corporation, Chi 
cago, Ill., a corporation of Illinois 

Application June 30, 1944, Serial No. 542,850 
(C. 74-573) 5 Cairmas. 

The present invention relates to improvements 
in centrifugal machines, such as for example, 
laundering machines. More particularly, this 
invention is directed to centrifugal machines of 
the type including a receptacle adapted to be ro 
tated about an upright axis, and wherein the 
receptacle is adapted to contain solid material, 
such as clothes, together with a cleansing liquid. 
The receptacle is constructed and arranged so 
that when it is rotated at a relatively high rate of 
Speed, a large percentage of the liquid is removed 
or Separated from the solids by the action of the 
centrifugal force. In machines of this general 
type, considerable difficulty is experienced in ob 
taining a uniform distribution of the material 
around the axis of rotation of the receptacle. 
When the material within the receptacle is non 
uniformly distributed, it produces an out-of-bal 
ance or off-center load condition therein, result 
ing in excessive and undesired vibration when the 
receptacle is rotated. There have heretofore been 
proposed numerous constructions for the reduc 
tion or elimination of such vibration. In certain 
constructions of machines, such as those that are 
fixed to the floor, some suitable form of flexible 
mountings or suspension means for the extractor 
receptacle have heretofore been employed, or 
Some suitable form of counter-balancing means 
is employed. Where the machine is of a portable 
nature, that is, one adapted to merely rest upon 
the floor, the problem of eliminating or reducing 
the vibration, due to out-of-balance load condi 
tion, presents the greatest difficulty. 

The present invention contemplates the provi 
sion of an improved form of counter-balancing 
neans of the type comprising two or more annu 
lar weights or rings mounted around the axis of 
rotation of the receptacle drive shaft. Counter 
balancing means of the annular weight or ring 
type is relatively old and is disclosed in the prior 
patented art, such as for example, in the Fesca 
Patent No. Re. 7,455, dated January 7, 1877. The 
Weight rings are capable of independent move 
ment, and are adapted to readily adjust them 
Selves at various angular relationships to each 
other for counter-balancing and compensating 
for an off-center or out-of-balance load condi. 
tion in the receptacle. 

For centrifugal machines of the portable type, 
that is, machines that are not permanently and 5 
rigidly anchored in position on the floor, I prefer 
to utilize in conjunction with my improved weight 
ring type of counter-balance, suitable flexible 
Suspension means for the receptacle and drive 
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ever, for certain other types of machines, de 
pending on their nature of use and the manner 
of mounting, the improved weight ring COunter 
balance may be employed Without the use of flex 
ible mounting or suspension means. 
One of the objects of this invention is to pro 

vide an improved, self-adjusting, counter-balanc 
ing means for use with a centrifugal extractor 
receptacle of a centrifugal machine, for reduc 
ing and/or eliminating vibration set up in the 
machine incident to the rotation of the recep 
tacle with an off-center or out-of-balance load 
therein. 
Another object is to provide an improved coun 

ter-balancing means, disposed immediately below 
the extractor receptacle and, comprising twig Qr 
more independently movable weight rings dis 
posed if surroiriding relation to the fostable 
shaft of the receptacle, together with guide 
means co-acting with the weights to insure self 
centering of the weights relatively to the axis 
of the shaft. When the receptacle is at rest. 
A further object is to provide an improved 

counter-balancing means of the character indi 
cated, constructed as a unitary assembly and 
comprising a totally closed housing of annular 
form, adapted to be mounted around and driven 
incident to rotation of the receptacle drive shaft, 
and two or more annular weight rings normally 
superimposed one upon the other within the hous 
ing and the housing being so formed as to coact 
with the portions of the Weight rings to cause 
said rings, when the housing is rotated, to move 
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mechanism therefor. It will be apparent, how- és 
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in an upwardly direction in contacting engage 
ment with each other, and the top of the housing. 

Still another object is to provide an improved 
counter-balancing means of the character indi 
cated, which is relatively simple in construction, 
efficient and effective in operation, and capable of 
being economically manufactured. 
A still further object is to provide an improved 

centrifugal machine of the character indicated, 
cornprising flexible suspension means for the ex 
tracting receptacle and Operating mechanism 
therefor, together with improved counter-balanc 
ing means surrounding the drive shaft for the 
receptacle, to effectively reduce and eliminate 
vibration set up in the machine incident to an 
off-center or out-of-balance load condition with 
in the receptacle. 

ther objects and advantages of this inven 
tion will be apparent from the following descrip 
tion taken in connection with the accompanying 
drawings, in which: 

Fig. 1 is a vertical section through the machine 
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while Operating, the upper portion being a true 
axial Section, and the lower portion represent- . 
ing a staggered section, with parts shown in elle 
vation and taken substantially as indicated at 
line -- on Fig. 2. 

Fig. 2 is a horizontal sectional view through 
the machine, taken substantially as indicated at 
line 2-2 on Fig. 1. 

Fig. 3 is a diagrammatic view of the extractor 
receptacle, showing an out-of-balance load con 
dition and representing the orbital path of travel 
of the receptacle due to such out-of-balance load 
COxndition. - 

Fig. 4 is a staggered diagrammatic view show 
ing a portion of the extractor receptacle in ele 
vation and showing the interior of the counter 
balancing means at a condition of adjustment 
when the receptacle is at rest. 

Fig. 5 is a diagrammatic, axial, sectional view 
through the counter-balancing means showing 
the position of adjustment of the weight rings 
when the extractor receptacle is at rest. 

Fig. 6 is a diagrammatic view similar to Fig. 4 
of the extractor receptacle and counter-balance 
means, taken substantially as indicated by the 
staggered section lines 6-6 on Fig. 1, showing 
the rings in a position of adjustment for coun 
ter-balancing an out-of-balance load condition 
of the receptacle, as represented in Fig. 1. 

Fig. 7 is a diagrammatic, axial, sectional view 
through the counter-balancing means, corre 
Sponding to the position of adjustment as rep 
resented in Fig. 6. 

Fig. 8 is a diagrammatic view similar to that 
shown in Fig. 6, but depicting a different out 
of-balance load condition, and showing the coun 
ter-balancing rings in a compensating position of 
adjustment for counter-balancing the off-center 
load condition. 

Fig. 9 is a diagrammatic, vertical, axial, sec 
tional view through the counter-balance means, 
showing the position of adjustment of the weight 
rings corresponding to that represented in Fig. 8. 

Fig. 10 is a diagrammatic view similar to Figs. 
4, 6 and 8, and showing the weight rings in a 
position of adjustment when the load in the ex 
tractor receptacle is substantially uniformly dis 
tributed relatively to the axis of rotation thereof. 

Fig. 11 is a diagrammatic, vertical, axial, sec 
tional view through the counter-balancing means 
showing the position of adjustment of the weight 
rings as represented in Fig. 10. 

Fig. 12 is a diagrammatic, axial, sectional view 
through the counter-balancing means showing 
One of the weight rings in cooperative relation 
to the housing therefor, by virtue of which it ac 
quires a Self-centering action when the extrac 
tor receptacle is approaching a condition of rest. 

In Centrifugal extracting machines, an unbal 
anced load normally produces vibration which 
the present invention is intended to reduce or 
eliminate. Where the machine is fixedly mount 
ed to the floor or other support, the vibration due 
to unbalanced Ioad, is of relatively minor im 
portance. When, however, the machine is con 
structed in the nature of a portable machine, 
and is not fixedly secured to the floor, it is highly 
important to utilize some suitable form of flex 
ible mounting or suspension for the operating 
mechanism and rotating parts, and/or counter 
balancing means, for the purpose of compensat 
ing for unbalance caused by an out-of-balance 
load condition. The counter-balancing unit 
serves to compensate for a condition of unbalance 
due to off-center or out-of-balance load con 
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4. 
dition, Such as results when the material, such 
as a maSS of Wet clothes, is not uniformly dis 
tributed about the axis of rotation of the ex 
tractor receptacle. 
The machine illustrated in the drawings is of 

the type intended primarily for household use as 
a laundrying machine for performing a washing 
and extracting or drying operation upon clothes. 
The machine includes an external liquid collector 
receptacle lê, having its bottom formed with an 
offset portion as indicated at Oa, seated in nested 
relation upon al resilient gasket f (, mounted upon 
the upper marginal edge of a skirt 2. The 
lower end of the skirt terminates in an inwardly 
projecting neck 2, telescoped into the upwardly 
extending flanged portion of a base 4. The Sup 
porting base is provided with three circumferen 
tially spaced apart feet f5, including threaded 
shanks 6, cooperating with threaded bosses 7, 
Secured to the bottom of the base, by virtue of 
which said feet may be properly adjusted ver 
tically for accommodating the machine to any 
normal irregularities in the level of the floor or 
Surface upon which the machine is to be mounted. 
The liquid collector receptacle 0, together with 
the skirt 2, and base 4, are rigidly connected 
together in assembled, nested relation by a plu 
rality of tie rods f8, which connect the bottom 
of the collector receptacle f O, directly to the base 
4, as seen in Fig. 1 of the drawings. The ex 

ternal contour of the liquid collector receptacle, 
together with the skirt í 2, and base il 4, may be 
of any desired form, and as represented in Fig. 2 
of the drawings, is of generally rectangular shape 
having rounded corners joining the side walls 
thereof. 
Mounted within the liquid collector receptacle 

0, is a receptacle 20, in which clothes are adapted 
to be washed and also subjected to a centrifugal 
extracting operation for removing the major por 
tion of free liquid in the clothes. The recep 
tacle is of circular contour, and the lateral wall 
thereof tapers in an upwardly and outwardly 
direction, and terminates at its upper edge in an 
in turned marginal flange 2. Adjacent the upper 
end of the lateral wall of the receptacle is a 
series of apertures 22, through which the liquid 
within the receptacle may be discharged into the 
liquid collector receptacle when the receptacle 
2, is rotated, as will hereinafter be described. 
Said receptacle 20, for convenience, may be 
termed a Washing and extracting receptacle, and 
has rigidly connected to its bottom, at the cen 
ter thereof, by means of screws 23, an upstand 
ing tubular sleeve 24, adapted to surround in 
close-fitting relation, a tubular drive shaft 25, 
which is adapted to be rotated in one direction. 
Mounted concentrically within suitable bearings, 
not shown, within the tubular drive shaft 25, is 
an oscillatable agitator shaft 26, terminating 
above the upper end of the sleeve 24, and pro 
vided at said upper end with a driving block 27, 
on which is seated in driving relation, a vaned 
agitator element 28, adapted to be oscillated with 
in the washing and extracting receptacle 20. 
Mounted within the skirt portion 2, is a suit 

able driving mechanism, as indicated generally at 
30, adapted to be driven by an electric motor 
3f, by virtue of which the tubular drive shaft 
25, and the agitator shaft 26, are adapted to be 
selectively operated. It may be understood that 
the drive mechanism for operating these two 
shafts is of the same general type disclosed in my 
co-pending application, Serial No. 540,332, filed 

75 June 14, 1944, and since the drive mechanism per 
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se does not constitute a part of the present inven 
tiona, no further detailed description of the coal 
struction and operation thereof is believed neces 
sary. The drive mechanism includes a housing 
33, provided with upstanding, concentric, tubil 
Slar members 34, and 35, surrousadirGng the rotating 
and oscillating shafts. The tubular unenbers 34 
and 35, project upwardly into a clearance open 
ing, as indicated at 36. The central area of 
said receptacie di 0, is formed witha ana Upwardly 
open aneck if, as clearly seen in Fig. 1 of the 
sdrawings. The opening in said portion f, pro 
wides clearance for accommodation of the tabli 

O 

lar portions 34 and 35, of the drive mechanism, 
when the machine is functioning as an extractor, 
and during which time the receptacle 29, may be 
caused to travel in alla orbit, as represented in 
the dot and dash outline at A, when the receptacle 
contains an out-of-balance load, as represented 
at B, as may be seen in FigS. l and 3. 

It is to be understood that the machine as rep 
resented in Fig. of the drawings, is constructed 
so that clothes may be first washed within the 
:receptacle 29, by operation of the agitator elle 
ment 38, in a conventional manner, and after the 
washing operation has been completed, the drive 
to the agitator is disengaged, and the shaft 25, 
is then driven so that the receptacle 29, is rotated 
at a relatively high rate of speed, to centrifugally 
extract the free Washing liquid, by calising the 
same to flow upwardly against the inner lateral 
wall of the receptacle 20, and discharging through 
apertures 22, into the liquid collector receptacle 
|{9. (t-may be understood that the collector recep 
tacle 0, is provided with a suitable drain oatket 
(not shown), directly connected to a pump, as 
iradicated at 39, of the drive mechanisrn for dis 
eharging the wash liquid to a suitable drain or 
Soil pipe. 
The improved counter-balancing means em 

bodying the present invention is in the form of 
a unitary structure, and comprises a housing 4, 
of amalar fortin, totally enclosing two freely 
movable, annuar weight rings. 2 and 43. The 
housing is formed of sheet metal and includes a 
bottom member 45, and a top member 6, the 
inner and outer marginal edges of which are 
crimped together, as clearly seen in Fig. 1 of the 
drawings. If desired, the marginal edges of these 
two housing members may be welded together, or ; 
-connected in any suitable manner. The housing 
containing the weight rings is loosely supported 
at its center upon a flange 48, rigidly attached 
to the tubular drive shaft 25, and the entire 
counter-balance unit is adapted to be frictionally 
driven by said shaft 25. The top wall member 
46, of the housing is formed with a plurality of 
upstanding ribs 49, upon which the washing and 
extracting receptacle 20, is supported, and is 
caused to be frictionally driven incident to the 
rotation of the counter-balancing means, includ 
ing the housing and weight rings. 
The horizontal, bottom wall portion of the low 

er housing member 45, as indicated at 59, is of a 
dimension so as to permit flat seating and ac 
commodation of the rings 42 and 43, when the 
machine is at rest, such as represented diagram 
matically in Figs. 4 and 5 of the drawings, and 
it is desirable that the dimension of said bottom 
portion 50, be slightly greater than the width of 
the rings, so as to allow freedom and instant 
movement of the rings when the machine is set 
into notion for causing rotation of the receptacle 
20, in the performance of a centrifugal extracting 
operation. The opposite inner and outer mar 
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6 
ginal portions of the horizontal section 50, of 
the bottom housing member terminate in oppo 
sitely inclined inner and outer wall portions 5 
and 52, which extend at an upward angle of ap 
proximately 30 degrees to horizontal, and form 
frusto-conical wall portions which serve to pro 
vide maximum transverse shifting movement of 
the rings 42 and 43, in horizontal direction, while 
requiring a minimum amount of vertical move:- 
ment of said rings. This arrangement insures 
proper centering of the rings relatively to the 
axis of rotation of the receptacle 20, when the 
machine is at rest, as seen in Figs. 4 and 5. The 
inner frusto-conical wall portion 5, of the lower 
housing member, merges at its upper end into an 
inclined wall section 54, of frusto-conical form, . 
preferably disposed at an angle of approximately 
30 degrees to vertical, or at a Sufficient angle to 
crowd the weight rings 42 and 43, in an upward 
ly direction, against each other, and against the 
top housing member 46, as clearly seen in Fig. i. 
of the drawings. This constructional arrange 
ment, it has been found, serves to eliminate slap 
ping of the rings against each other and against 
the top of the housing, while at the same time 
avoids restricting relative horizontal movement 
between the respective weight rings and between 
the uppermost ring and the top housing member 
A5. 

For convenience in illustrating the path of 
travel of the washing and extracting receptacle 
20, in addition to the representation in Fig. 3 
of the drawings, due to an out-of-balance load 
condition, I have shown by dot and dash outline, 
as represented by the inclined lines C, in Fig. 1 
of the drawings, the gyratory path of travel of 
the receptacle relative to the true axis D, of the 
rotating parts of the machine. 
While as above stated, the present invention 

is illustrated in conjunction with a machine 
adapted for performing both a washing and ex 
tracting operation upon clothes, manifestly the 
invention is adapted for use with a machine con 
structed for performing solely an extracting Op 
eration on various materials. 

na the machine as illustrated, after completion 
of the washing operation, the clothes tend to 
distribute themselves about the axis of rotation 
of the receptacle. Due, however, to the nature 
of the clothes being washed and to peculiarities 
in the washing action, it frequently happens that 
a mass of clothes becomes improperly distributed, 
and results in bunching of the clothes, so as to 
produce an out-of-balance load condition in the 
performance of the centrifugal extracting Oper 
ation of the machine. When the machine is 
constructed for use solely as a centrifugal ex 
tracting machine, it is not always possible, even 
by hand, to properly distribute the clothes evenly 
or uniformly about the axis of the receptacle, 
and hence, the same problem of out-of-balance 
load condition will frequently result. In ma 
chines of this general type, when utilizing an 
extracting receptacle of approximately 20 inches 
in diameter, it is possible in operating on a nor 
mal batch of clothes to develop a static out-of 
halance or off-center load condition, equivalent 
to three or four pounds. To perform a satis 
factory extracting operation in such a machine, 
the receptacle 29, is preferably rotated in the 
range of 500 to 700 R. P. M. It will, therefore, be 
apparent that due to this high-speed rotation of 
the receptacle 20, and the possibility of a sub 
stantial off-center load condition, as above re 
ferred to, tremendous centrifugal forces are set 
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rangement of parts without departing from the 
spirit and scope thereof. I do not,therefore, 
Wish to be understood as limiting this invention 
to the precise embodiment herein disclosed, ex 
cept as I may be so limited by the appended 
claims. 

claim: 
1. A self adjusting counter-balancing unit for 

a centrifugal machine, operable upon rotation 
about an upright axis, comprising a totally en 
closed housing of hollow, annular form, and a 

5 

plurality of rings loosely mounted within the 
housing, in surrounding relation to the axis of 
Said housing and adapted to shift, under in 
fluence of centrifugal force, transversally of the 
axis of the housing incident to rotation of said 
housing, the central wall portion of the housing 
being formed as a cone and the inner surface 
thereof constituting cam means adapted to be en 
gaged by the inner peripheral edges of Said rings, 
when the unit is rotated, for guiding and effecting 
Wertical movement thereof incident to relative 
transverse movement of said rings relatively to 
the axis of the housing. 

2. A self adjusting counter-balancing unit for 
a centrifugal machine, operable upon rotation 
about an upright axis, comprising a totally en 
closed housing of hollow, annular form, and a 
plurality of rings loosely mounted within the 
housing, in Surrounding relation to the axis of 
Said housing and adapted to shift, under influence 
of centrifugal force, transversally of the axis of 
the housing incident to rotation of said housing, 
the central wall portion of the housing includ 
ing a flattened frusto-conical portion, the inner 
surface of which constitutes cam means for cen 
tering the rings Within the housing when the unit 
is at rest, and for guiding the rings in transverse 
movement, when the unit is rotated, said central 
wall also including a sharp angle frusto-conical 
portion adjacent the upper portion of the hous 
ing, the inner surface of which constitutes cam 
means, engageable by the inner peripheral por 
tions of the rings, when the unit is rotated, for 
crowding the rings together and against the 
upper wall of the housing. 

3. In combination with an upright driving 
Shaft, a Supporting member rigidly mounted on 
Said shaft and having a frusto-conical peripheral 
surface, a Self-adjusting counter-balancing unit 
comprising a housing of hollow, annular form, the 
inner Wall of the housing, Surrounding the cen 
tral opening therein and extending generally in 
an axial direction being of frusto-conical form 
for cooperative seating on the frusto-conical sur 
face of the member for supporting and friction 
ally driving said housing, and a plurality of rings 
mounted loosely within the housing, in surround 
ing relation to said central frusto-conical wall, 
the inner surface of said wall constituting cam 
means and Serving to guide said rings for causing 
Wertical movement thereof incident to transverse 
movement of Said rings caused by centrifugal 
force incident to rotation of the housing. 

4. In combination with an upright driving 
shaft, a supporting member rigidly mounted on 
Said shaft and having a frusto-conical periph 
eral surface, a self-adjusting counterbalancing 
unit comprising a housing of hollow, annular 
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form, the inner wall of the housing, surrounding 
the central opening therein and extending gen 
erally in an axial direction being of frusto-coni 
cal form for cooperative seating on the frusto 
conical surface of the member for supporting 
and frictionally driving said housing, and a plu 
rality of rings mounted loosely within the hous 
ing, in Surrounding relation to said central frus 
to-conical wall, the inner surface of said wall 
constituting cam means and serving to guide said 
rings for causing vertical movement thereof, in 
cident to transverse movement of said rings 
caused by centrifugal force incident to rotation 
of the housing, the outer peripheral wall of said 

5 housing including an inverted frusto-conical por 
tion, the inner surface of said portion constitut 
ing can means adapted to cooperate With said 
aforementioned Cam means to confine said rings 
for vertical movement in substantially horizontal 
planes. 

5. In combination with an upright driving 
shaft, a Supporting member rigidly mounted on 
Said Shaft and having a frusto-conical periph 
eral Surface, a self-adjusting counter-balancing 
unit comprising a housing of hollow, annular 
form, the inner Wall of the housing, surrounding 
the central opening therein and extending gen 
erally in an axial direction being of frusto-coni 
cal form for cooperative seating on the frusto 
conical Surface of the member for supporting 
and frictionally driving said housing, and a piu 
rality of rings mounted loosely within the hous 
ing, in Surrounding relation to said central frus 
to-conical Wall, the inner surface of said wall 
constituting cam means and serving to guide said 
rings for causing vertical movement thereof, in 
cident to transverse movement of said rings 
caused by centrifugal force incident to rotation 
of the housing, the outer peripheral wall of said 
housing including an inverted frusto-conical por 
tion, the inner surface of said portion constitut 
ing cam means adapted to cooperate with said 
aforementioned cam means to confine said rings 
for vertical movement in substantially horizontal 
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planes, and the bottom wall of the housing, con 
necting said inner and outer frusto-conical por 
tions, being of flat annular form and disposed 
in a Substantially horizontal plane, the width of 
said bottom wall being correlated to the diam 
eters of said rings so that when said rings are 
at a position of rest, they normally tend to as 
sume a position substantially centrally of the 
Width of said annular bottom wall. 

ANDREW H. GERHARDT. 
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