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1789,939 

PATENT OFFICE 
PETER. E. GELDHOF, oF syRACUSE, NEw York, ASSIGNOR. To syRACUSE wash ING 

MACHINE CORPORATION, OF SYRACUSE, NEw YoRK, A coRPORATION of DELA 
WASHING MACHINE 

Application filed September 23, 1929. Serial No. 394,722. 
This invention relates to a new and im 

proved washing machine and has particular 
reference to the type of washing machine 
known as the “blade' or “dolly' type. 

5. In washing machines of the dolly type it 
has been customary to provide merely a verti 
cal blade or blades oscillating a limited num 
ber of degrees, and such blade or blades is or 
are the only means provided to agitate the 

10 clothes and perform the washing operation. 
In this type of machine the clothes which 

are in immediate juxtaposition to the blade or 
blades are subjected to a reasonably thorough 
washing operation, but certain of the clothes 

5 may not be subjected to a sufficiently com 
plete washing operation unless and until 
the apparatus has been operated an undesir 
able length of time. 
In washing clothes in machines of the dolly 

20 type, it is not only desirable that the clothes 
be moved back and forth through the wash 
ing fluid by the action of the dolly, but it is 
also desirable that at the same time the 
clothes be moved in relation to each other 
with an up-and-down and over-and-over or 
"tumbling' movement. . 
If such a movement is obtained and main 

tained all of the clothes in the machine will 
be subjected to a thorough and rapid cleans 
ing operation, whether or not they are in im 
mediate juxtaposition to a blade. . 
The main object of my invention is to pro 

vide a machine of the dolly type which will 
be so constructed that all of the clothes in the machine will be at all times thoroughly and 
uniformly agitated, and the washing fluid 
forced through them irrespective of wheth 
er or not they are in juxtaposition to a dolly 
blade. 

- Another object is to provide a device 
which is so constructed that during its opera 
tion the position of the clothes with respect 
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to the dolly blades will be altered so that all 
45 of the clothes will from time to time be sub 

jected to the direct moving action of the main 
blade of the dolly. 
Other objects and advantages relate to the 

size, shape and arrangement of parts, all as 
will more fully appear from the following 50 
description taken in connection with the 
accompanying drawings in which:- 

Fig. 1 is a top plan view of my washing ma 
chine. - 

Fig. 2 is a section on line 2-2 of Fig. 4. 
Fig. 3 is a section on line 3-3 of Fig. 6. 
Fig. 4 is a section on line 4-4 of Fig.1, the 

cover being omitted. 
Fig. 5 is a section online 5-5 of Fig. 4. 
Fig. 6 is a section online 6-6 of Fig. 4. 60 
Fig. 7 is a section on line 7-7 of Fig. 6. 
Fig. 8 is a section on line 8-8 of Fig. 6. 
The apparatus consists of a washing vat 
-1- preferably circular in form and hav 
ing a bottom -2-in the shape of an inverted 8 
two-step cone, providing a central depressed 
chamber or well -3- of circular form and 
separated from the outer portion 71 of the 
botton - -2 by a concentric shoulder () of suitable height for the purpose hereinafter 
described. 
A drain-pipe -4- leads outwardly from 

the depressed chamber -3- and a cage or 
screen -5- is preferably positioned in the 
upper end of the drain pipe. It will be un- " 
derstood that a suitable valve may be pro 
vided in the drain-pipe to control the passage 
of fluid therethrough. 
The agitator, or dolly -6- comprises a so 

55 

circular disk in the shape of an inverted cone 
of low pitch. The disk-7-is provided with 
a vertically extending main blade -8-dia 
metrically disposed with respect to the disk 
and formed with its outer end extending sub- 85 
stantially vertically from the outer edge of 
disk -6- and having its top surface in 
clined gradually from the outer edge down 
wardly and inwardly across the axis of disk 
-7- to a point some distance on the oppo- 90 
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site side of said axis where it merges into the 
upper surface of the disk. 
On the upper surface of disk -- there 

is also provided a plurality, in this case 
shown as fifteen (15) in number of auxiliary 
relatively smaller radial blades which ex 
tend from the outer edge of the disk-7-in 
Wardly to points in spaced relation from the 
axis of the disk -7-. These auxiliary 
blades are likewise higher at their outer ends 
and inclined gradually downwardly as they 
extend inwardly to finally merge into the disk 
-7 , and as shown, extend a distance equal 
to about one-half the radius of the disk, and 
are substantially equally spaced except as to 
the two auxiliary blades adjacent to and on 
opposite sides of the main blade -8-. 

It will be seen that the main blade -8- 
merges into the surface of disk -7- at a 
point adjacent the place where the inner ends 
of certain of the auxiliary blades also merge 
into the upper surface of the disk. However, 
as shown, blade -21- may connect with the 
end of the main blade -8- as the two are 
in alignment. 

For the purpose of more effectively wash 
ing the clothes the outer ends of blades 9, 10, 
11 and 12 are of slightly less height than the 
outer ends of blades 13, 14, 15, 16, 17 and 18, 
and the outer ends of these last mentioned 
blades are of slightly less height than the 
outer ends of the blades 19, 20, 21, 22 and 23. 
The blade -8- is preferably of hollow 

form except at the hub 24 so that the dolly 
may be as light as is reasonably possible and 
is tapered naturally and downwardly on a 
small angle as perhaps best shown in Fig. 3, 
and for the purpose of mounting the dolly in 
position in the vat there is provided in con 
nection with the blade -8- at the central 
portion of the disk-7- the said hollow hul) 
24 which has a dependinor annular rim or 
flange 25 surrouncing and spaced radially 
from the packed bearing for the rotary riv 
ing shaft 38, as hereinafter described, to pro 
vide an air seal for the bearing. 
The upper end of this bearing for shaft 

38 is also spaced axially from the hub 24, the 
space thus provided being in free communi 
cation with the space between the bearing and 
the flange 25. 
The hub 24 is provided with a plurality of 

cast in splines 26 equal in number to the num 
ber of grooves in the upper end of shaft 
-36- and adapted to seat in such grooves to 
provide a driving connection between the 
shaft and the dolly and, as shown, the splines 
26 may as shown, extend upwardly into the 
closed end of the hub 24 as illustrated at 
-72-. 
The upper end of the drive shaft 36 is pro 

vided with an oil conduit 42 and a radial 
opening 43 leading therefrom so that oil in 
troduced in the upper end of conduit 42 will 
pass downwardly through the conduit in the 
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shaft and outwardly through the radial open 
ing to the bearing as hereinafter described. 
To the upper end of the bottom -2- and 

to the lower end of the side wall of the vat 
there is secured a depending housing 30 pref 
erably conforming in shape to the shape of 
the vat-1- and provided with a bottom wall 
31 through which drain -d- extends. The 
inner edge of the bottom wall -2- of the vat 
is clanped or confined between the bottom 
wall 31 and a bearing member 33 hereinafter 
more fully described, suitable packing being 
interposed between the members to prevent 
leakage. 
At the central portion of the bottom there 

is provided a tubular interiorly threaded boss 
32 and the bearing member 33 is threaded into 
the boss 32 and has a portion which extends 
upwardly into the bottom portion of the vat 
-1- and a packed joint is provided between 
the shaft 36 and the bearing member 33 and 
which, as shown, comprises a pair of op 
positely disposed cup-leathers meeting adja 
cent the radial opening 43 and a locking nut 
threaded into the upper portion of the bear 
ing member 33 to confine the cup-leathers in 
place. 
Beneath the central portion of the bottom 

wall 31 there is provided a gear housing 34 
for enclosing the actuating mechanism for 
shaft 36. 
Housing 34 is provided with a downwardly 

extending hollow boss 35. A shaft 36 has its 
lower end rotatably mounted in boss 35 with 
a ball 37 interposed between the lower end 
of shaft 36 and the bottom of boss 35. Just 
above boss 35 and in housing 34 I provide a 
gear 38 secured to shaft 36 as by a set screw 
39 and a key 40. Shaft 36 extends vertically 
from housing 34 into and through bearing 
33. The upper end of shaft 36 is provided 
with a plurality of spaced grooves 41 adapted 
to engage the splines 26 in the hub -2-1-. 
When it is desired to place the agitator 

-6-in operative position the hub is lowered 
on to shaft 36 with splines -26-seating in 
the grooves 41 until the upper end of hub 24 
rests upon the upper end of shaft 36 and pref 
erably a fibre or other washer-28- is forced 
into the hub so that the upper end of shaft 36 
is spaced from the closed end of the hul) 
-24-by said washer or disk. 
When the agitator 6 is in operative posi 

tion the depending annular rim 25 will be in 
spaced relation to the upper end of bearing 
member 33 so as to provide an air pocket to 
prevent the passage of Washing fluid from the 
vat 1 to the bearing for shaft 36. 

It will be obvious that with the splimes 26 
in engagement with the grooves 41 in shaft 
-36-, the oscillation of the shaft 36 will 
cause the oscillation of agitator 6. 
Although it is possible to transmit an oscil 

lating movement to shaft 36 in various ways, 
I have here shown a particular arrangement 
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of parts in which is provided a motor 45 se 
cured to the under side of the frame of the 
washing machine, such frame not being here 
specifically shown, and which frame also 
functions as a support for housing 34. 
The armature shaft 46 of motor 45 is 

operatively connected to a shaft 47 journaled 
in housing 34. On shaft 47 and in housing 
34 I provide a gear 48 secured to shaft 47 as 
by a pin 49. Adjacent shaft 47 and in paral 
lel relation thereto, I provide a second shaft 
i0 having one end journaled in housing 34 and 
having its other end jointed by a tongue and 
groove connection to the inner end of a shaft 
51, shaft 51 having its outer end journaled in 
housing 34. On shaft 50 I provide a gear 52 
secured thereto as by a pin 53, gear 52 being 
in mesh with gear 48. Adjacent gear 52 and 
secured to a shaft 51 I provide a worm gear 54. 
A spiral gear 55 is rotatably mounted in 

housing 34 in operative engagement with 
worm gear 54. A segment and gear 58 is 
journaled in housing 34 having its teeth 56 in 
mesh with gear 38. 
A link 57 has one end pivotally mounted on 

the inner end of rack 58 and has its other end 
pivotally mounted on spiral gear 55 eccentric 
to the axis of gear 55. 
When the motor 45 is in operation it will, 

through gears 48 and 52 and worm gear 54, 
cause the rotation of gear 55. Link 57, being 
eccentrically mounted on gear 55, the rotation 
of gear 55 will cause the outer end of link 5 
to be moved towards and from gear 55 and 
this, in turn, will cause an oscillating move 
ment of rack 58, which oscillating movement 
will be transmitted to shaft 36 due to the fact 
that the teeth 56 of rack 58 are in mesh with 
gear 38 which is secured to shaft 36. 
The disk-7- of the dolly is of an external 

diameter just slightly less than the internal 
diameter of the concentric shoulder 70 and 
the general conical shape of the dolly disk is 
of slightly less pitch than the outer annular 
portion 71 of the bottom wall -2-, giving a 
substantial tendency to the clothes to feedin 
wardly to the dolly. However, the outer edge 
of the dolly terminates at substantially the 
same level as the inner periphery of the por 
tion 71 so as to avoid unevenness at the junc 
tion and the main blade and the auxiliary 
blades project upwardly from the disk and 
the periphery of the dolly is spaced a consid 
erable distance by the inclined portion 1 
from the peripheral wall of the vat to permit 
desired outward, upward and then downward 
movement of the clothes being washed. 
The particular bearing structure and air 

seal for the same, as well as the particular ap 
paratus illustrated for actuating the drive 
shaft are not herein specifically claimed, but 
are being made the subject-matter of separate applications. 
The form and structure of the dolly 

taken in connection with the related portions 

3. 

of the vat effect a definitive movement of the 
clothes being washed, and produces a more 
effective and rapid washing operation. 

It will be noted that the dolly reciprocates 
through an arc of about 180 degrees. As the 
dolly starts in one direction the centrifugal 
force produced by it throws the clothes ahead 
of the dolly outwardly where they come in 
contact with the side wall of the vat and rise 
to the top of the washing fluid and move 
around the vat to a point substantially dia 
metrically opposite the main blade of the 
dolly where they gradually move downward 
ly toward the bottom of the vat and come in 
contact with the auxiliary blades on the upper 
surface of the dolly, these auxiliary blades 
acting upon the clothesin much the same man 
ner as a washing operation is effected by the 
use of a washboard. 
As the dolly moves in one direction it pro 

duces a vacuum behind it which tends to move 

80 

the water through the clothes at the rear of 
the dolly. On return movement of the dolly 
it moves the clothes ahead of it outwardly and 
upwardly so that they rise to the upper sur 
face of the washing fluid and move around 
the vat gradually dropping to the bottom of 
the vat at a point diametrically opposite the 
normal central position of the main blade of the dolly. 

It will be apparent that in two diametri 
cally divided portions of the vat each deter 
mined by a line extending through the axis of 
the drive shaft lengthwise of the main blade 
-8- that the clothes are subjected to similar 
washing operations at alternate movements 
of the dolly, and that the main blade is the 
primary moving force for the clothes, and 
the washing fluid, whereas the supplemental 
blades assist in the action of washing the 
clothes as the blades rub across them. 
The particular form and construction of 

the doliy including the shape of the disk por 
tion thereof, the form and disposition of the 
blades thereof, is an essential feature of this 
invention, particularly taken in connection 
with the special form of the bottom of the vat 
in which the dolly moves in the well or cham 
ber at the center of the bottom -2- and is 
spaced a considerable distance from the pe 

9) 
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5 
riphery of the vat by the inclined portion 71, 
and these features are the special subject. 
matter claimed in this application. 
And although I have shown and described 

in detail a preferred form of the invention, I 
do not desire to restrict myself to the exact 
form, structure or relation of parts, as 
changes and modifications may be made with 
in the scope of the invention as set forth in 
the appended claims. 

I claim: W. " 

1. In a device of the class described, a vat, 
a shaft extending into the vat, an agitator 
operatively connected to the shaft and com 
prising a circular bottom portion of the 
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shape of an inverted cone having radially 
extending spaced ribs of varying heights and 
a blade extending upwardly from such bot 
tom portion, and means for oscillating the 
shaft. - 

2. In a device of the class described, a vat 
having a bottom of the shape of an inverted 
cone, a shaft extending into the vat, an agi 
tator operatively connected to the shaft and 
comprising a circular bottom portion of the 
shape of an inverted cone having radially p o 
extending spaced ribs of varying heights, 
and a blade extending upwardly from such 
bottom portion, and means for oscillating the 
shaft. 

3. In a washing machine, an oscillating 
dolly comprising an inverted cone disk of 
low pitch, a main blade extending vertically 
from the disk diametrically thereof and hav 
ing its portion of greatest extension at the 
edge of the disk and gradually inclined 
downwardly therefrom across the axis of the 
disk and merging some distance beyond the 
axis into the contour of the disk, a hub at the 

5 center of the disk, and a plurality of auxil 
iary blades of less vertical extension than the 
main blade extending inwardly from the 
edge of the disk and inclined downwardly as 
they extend inwardly so as to merge into the 
contour of the disk at points spaced from the 
axis of the disk. 

4. In a washing machine, an oscillating 
dolly comprising an inverted cone disk of 
low pitch, a main blade extending vertically 

5 from the disk diametrically thereof and hav 
ing its portion of greatest extension at the 
edge of the disk and gradually inclined 
downwardly therefrom across the axis of the 
disk and merging some distance beyond the 
axis into the contour of the disk, a hub at the 
center of the disk, and a plurality of auxil 
iary blades of less vertical extension than the 
main blade extending inwardly from the 
edge of the disk and inclined downwardly as 
they extend inwardly so as to merge into the 
contour of the disk at points spaced from the 
axis of the disk, said auxiliary blades being 
uniformly spaced from each other except as 
to the two auxiliary blades upon opposite 
sides of the main blade. 

5. In a washing machine, a vat having a 
bottom wall separated into an outer annular 
frusto-conical portion and an inner conical 
portion separated from the outer portion by 
a substantially vertical shoulder to form a 
central well in the bottom portion of the vat, 
an oscillating dolly positioned in said well. 
and having its outer edge of slightly less di 
ameter than the interior diameter of said an 
nular shoulder and disposed upon a level sub 
stantially the same as the level of the inner 
edge of said outer portion of the bottom 
wall, said oscillating dolly comprising an in 
verted cone disk of low pitch, a main blade 
extending vertically from the disk dia 
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metrically thereof and having its portion of 
greatest extension at the edge of the disk 
and gradually inclined downwardly there 
from across the axis of the disk and merg 
ing some distance beyond the axis into the 
contour of the disk, a hub at the center of the 
disk, and a plurality of auxiliary blades of 
less vertical extension than the main blade 
extending inwardly from the edge of the 
disk and inclined downwardly as they ex 
tend inwardly so as to merge into the con 
tour of the disk at points spaced from the 
axis of the disk. 

6. In a washing machine, a vat having a 
bottom wall. separated into an outer annular 
frusto-conical portion and an inner conical 
portion separated from the outer portion by 
a substantially vertical shoulder to form a 
central well in the bottom portion of the 
vat, an oscillating dolly positioned in said 
well and having its outer edge of slightly 
less diameter than the interior diameter of 
said annular shoulder and disposed upon a 
level substantially, the same as the level of 
the inner edge of said outer portion of the 
bottom wall, said oscillating dolly compris 
ing an inverted cone disk of low pitch, a 
main blade extending vertically from the 
disk diametrically thereof and having its 
portion of greatest extension at the edge 
of the disk and gradually inclined down 
wardly therefrom across the axis of the disk 
and merging some distance beyond the axis 
into the contour of the disk, a hub at the 
center of the disk, and a plurality of aux 
iliary blades of less vertical extension than 
the main blade extending inwardly from the 
edge of the disk and inclined downwardly 
as they extend inwardly so as to merge into 
the contour of the disk at points spaced from 
the axis of the disk, said auxiliary blades 
being uniformly spaced from each other ex 
cept as to the two auxiliary blades upon oppo 
site sides of the main blade. 

7. In a washing machine, an oscillating 
dolly comprising a circular bottom portion 
of the shape of an inverted cone, a vertically 
extending main blade extending diametrical 
ly from the edge of the bottom portion some 
distance across the axis, the height of the 
blade. gradually decreasing from its outer 
end to its inner end, a plurality of auxiliary 
blades of less height than the main blade ex 
tending radially in spaced relation from the 
edge of the bottom portion to points short 
of the axis of the bottom portion, the height 
of the auxiliary blades gradually decreasing 
from the outer ends to the inner ends. 

8. In an oscillating dolly, an inverted cone 
disk, a main blade extending vertically di 
ametrically of the disk, and a plurality of 
auxiliary blades extending radially in spaced 
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relation, said auxiliary blades being less in 
vertical extension than the main blade and 



1,789,P39 

being divided into groups which differ from 
each other in vertical extension. 

9. In an oscillating dolly, an inverted cone 
disk, a main blade extending vertically di 
ametrically of the disk, and a plurality of 
auxiliary blades extending radially in spaced 
relation, said auxiliary blades being less in 
vertical extension than the main blade and 
being divided into groups which differ from 

10 each other in vertical extension, all of said, 
blades having their greatest vertical exten 
sion at the outer end and gradually inclining 
downwardly therefrom. . . . . 
In witness whereof I have hereunto set my 

115 hand this 31 day of August, 1929. 
PETER. E. GELDHOF. 


