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UNITED STATES PATENT orrlcr. 
2,422,022 

DISHWASHING AND DRYING APPARATUS 

Nobel H. Koertge, Glen Ellyn, Ill., assignor to 
Hotpoint Inc.', a corporation of New York 

Application January 15, 1942, Serial No. 426,889 
(Cl. 134-94) 7 Claims. 

1 
This invention relates to washing apparatus 

and more particularly to dishwashing apparatus. 
This invention has particular application to 

dishwashing apparatus wherein a washing ?uid, 
such as water, is circulated or hurled through a 
Washing vat by a‘suitable power-driven means, 
such as a motor-‘driven impeller, so as to effect 
a cleansing action On the dishes supported within 
the vat. 
In dishwashing apparatus of this type it is 

customary to leave the dishes and other articles 
of tableware in the washing vat after the wash 
ing operation is complete so that they may dry 
by evaporation of water therefrom. , . 

It is an object of my invention to provide a 
washing apparatus of the above type having im 
proved means for drying the dishes quickly and 
uniformly after the completion of the washing 

' operation. 
A further object of my invention is to provide 

an improved dishdrying arrangement for a wash 
ing machine of this type which is very simple 
and inexpensive to construct and operate. 
Further objects and advantages of this inven 

tion will become apparent as the following de 
scription proceeds and the features of novelty 
which characterize this invention will be set 
forth with particularity in the claims appended 
to and forming a part of this specification. 
For a more complete understanding of this in 

vention reference should be had to the accom 
panying drawings in which Fig. 1 is a side eleva 
tion of a dishwashing apparatus embodying this 
invention, a portion of the casing of the appa 
ratus being broken away to illustrate certain de 
tails of the improved construction; ,Fig. 2 is a 
plan view of the ?uid-circulating impeller; Fig. 3 
is an elevation view of the impeller shown in Fig. 
2; Fig. 4 is a sectional view of the impeller taken 
along the line 4-4 in Fig. 2 and looking in the 
direction of the arrows; and Fig. 5 is another sec 
tional view of the impeller taken along the line 
5-5 of Fig. 2 and looking in the direction of the 
arrows. 

Referring to the drawing, this invention has 
been shown as applied to a dishwashing appa 
ratus of the front-opening type which comprises 
a vat Ill supported ina suitable casing having side 
walls ii and a top wall 12. Arranged to close 
the front opening of the washing vat i0 is a door 
l5 which may be swimg about a pivot It to a 
horizontal open position by means of a handle i1. 
Dishes are supported within the washing vat 

It by means of open work trays or racks l8 
which are mounted so that they may be slid into 
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2 
and out of the vat when the door I5 is open for 
the purpose of loading and unloading dishes. The 
sliding rack construction may, for example, be 
of the type disclosed and claimed in the co-pend 
ing application of E. S. Stoddard, Serial No. 
381,836, ?led March 5, 1941, now Patent No. 
2,290,653, dated July 21, 1942, and assigned to the 
same assignee as the present application. v 
As shown in Fig. 1, the vat in has a bottom wall 

H which slopes downwardly so as to de?ne a 
receptacle 20 for receiving a washing ?uid. 
Washing ?uid, which is preferably hot water, is 
supplied to the vat ill by means of a suitable 
spray device 2| which is supported in the central, 
portion of the top wall of the vat. This spray 
device is connected by means of suitable piping 
(not shown) to the outlet side of the control valve 
22, the inlet side of which is connected by means 
of piping 23 to a suitable source of washing ?uid. 
The valve 22 controls the quantity of washing 
?uid supplied to the vat l0, and in the preferred 
form of this invention the valve 22 will be elec 
tromagnetically operated by means of a suitable 
solenoid 24. 

Fluid is withdrawn from the var 10 through a 
drain opening 25 and is conducted to a drain pipe 
26 through a passageway 21 formed in a drain 
casting 28. The ?ow of waste ?uid from the vat 
is controlled by means of a drain valve 29 which 
is operated by an electromagnet 30. This drain 
valve may be of any suitable type but is prefer 
ably of the type disclosed and claimed in the co 
pending application of E. S. Stoddard, Serial No. 
380,853, now Patent No. 2,271,993, dated March 3, 
1942, and assigned to the assignee of the present 
invention. 
The arrangement of the drain construction will 

be preferably the same as that disclosed and 
claimed in the co-pending application of E. S. 
Stoddard, Serial No. 380,849, ?led February 2'7, 
1941, now Patent No. 2,284,456, dated May 26, 
1942, and assigned to the assignee of the present 
invention. Brie?y described, this construction 
comprises a perforated drain plate 3| which is 
fastened by means of bolts 32 to the drain cast 
ing 28, the drain plate and the drain casting hav 
ing ?anges which are adapted to engage opposite 

' sides of the bottom wall of the vat adjacent a 
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central aperture 33, the joint being sealed by 
suitable gasket means 34. ' 
The bottom wall of the drain casting 28 is pro 

vided with a circular ?ange portion 35 which de 
lines a central opening 36. Extending upwardly 
through a central aperture in the drain plate Si 
is a tubular member 31, the lower end of which 
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is fastened in ?uid-tight relation to the ?ange 
portion 15 of the drain casting 28. The tubular 
member 31 is of su?lcient length so that the upper 
end thereof is above the static water level A of the 
washing ?uid in the receptacle 20. 
Mounted for rotation in the lower part of the 

vat l0 which forms the receptacle 20 is an im 
peller 38, the constructional details of which are 
shown more particularly in Figs. 2 to 5 of the 
drawing. The impeller as is driven by means 
of a motor 38 on brackets 40 which are secured 
to the drain casting 28 by suitable fastening 
means not shown. In order to provide a driving 
connection between the impeller 38 and the motor 
39 there is provided a hollow shaft or sleeve 
42, the upper end of which is secured to a hub 
portion 43 of the impeller. The lower end of 
the sleeve 42 is provided with a pair of slots 44 
which are adapted to ?t over a pin 45 projecting 
through the motor shaft 46 to provide a driving 
connection between the shaft 46 and the sleeve 
42. The sleeve 42 is held in position on the shaft 
is by means of a bolt 41, the lower end of which 
inot shown) is received in threaded engage 
ment with the end of the motor shaft 4‘. A de 
?eeting plate 4| is provided on the motor shaft 
46 to de?ect ?uid away from the motor, should 
such ?uid happen to splash into the tubular mem 
ber 31. Normally this does not occur. 

It is to be particularly noted that the hollow 
shaft or sleeve 42 is spaced from the inner sur 
face of the tubular member 31 so as to provide 
a passageway connecting the interior of the vat 
with the exterior. The purpose of this passage 
way 49 will be described more fully below. 
Referring now in particular to the construction 

of the impeller shown in Figs. 2 to 5 of the 
drawing, it will be noted that the hub 43 has 
an annular portion ill which extends downwardly 
around and in spaced relation with the tubular 
member 31. Extending outwardly from the im 
peller hub are a pair of blades 5| which func 
tion, when the impeller is rotated by the motor, 
to circulate or hurl the washing ?uid from the 
receptacle 2| around the dishes supported in the 
racks il. Each of the blades 5i has a ?uid-en 
gaging face Sia curving downwardly and forward 
ly from the upper edge to the lower edge in the 
direction of rotation of the impeller, which di 
rection is counterclockwise as- viewed in Fig. 2. 
The inner and outer surfaces 53a and 53b of 
the ?uid~circulating blades ii are parallel, hav 
ing substantially the same contours, with the ex 
ception of the lower leading edges. It will be 
noted that adjacent the lower leading edges there 
is provided a thickened section 52 which is formed 
by extending the lower surface 53b of the blades 
5i backward in a horizontal direction before it 
is curved upwardly to parallel the upper surface 
53a. It has been found that the provision of this 
thickened section adjacent the leading edge of the 
?uid-circulating blades of the impeller greatly 
increases the capacity of the impeller to circulate 
washing ?uid, particularly around the dishes 
supported in the upper rack. The resulting im 
proved washing reduces the tendency of water 
to stand in beads on the interior of hollow ar 
ticles, such as glassware. Therefore, the subse 
quent drying action is improved since large drops 
of water clinging to the washed surfaces evap 
orate very slowly. 
For the purpose of pumping drying air through 

the vat HI and for agitating the air in the vat 
to effect a uniform drying action, the impeller 
is provided with a pair of air fan blades 54. As 
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shown, the air fan blades 54 are integrally formed 
with the impeller, being flat and extending sub 
stantially radially from the hub portion ll ad~ 
jacent the top of the hub and between the liq 
uid circulating blades 5i. Also, it will be ob 
served that these blades 54 are located adjacent 
the 
substantially no restrictions to the free circula 
tion of the liquid by the blades 5!. While I have 
shown the impeller as provided with but two air 
fan blades, it will be understood that a greater 
number may be used if desired. The hollow por 
tion of the hub 54 is provided with a pair of aper 
tures 55 adjacent the top of the tube 31 and 
back of the fan blades 54, which openings enable 
the air fan blades 54 to circulate more air through 
the vat, as will be more fully described below. 
For the purpose of discharging the air that is 

pumped into the vat by means of the air fan 
blades on the impeller a vertically arranged air 
discharge passage 5! is provided in the door II 
at the side of the vat, as shown. The air dis 
charge passage 56 is formed by providing stag 
gered openings 51 and ll in the inner and outer 
walls, respectively, of the door l5. Thus, air dis 
charged from the vat ll enters the passageway 
54 through the lower opening 51 and leaves 
through the upper opening ll. The opening ll 
may be covered by suitable ventilating louvres 
5!, as shown. 
In order to raise the temperature of the air 

circulated in the vat i0 and thereby expedi ' 
the drying operation, means may be provided for 
heating the circulated air. I have shown such 
heating means in the form of an electric heater 
ll. The heater 60 is preferably a sheathed type, 
such as described in the U. S. patent to C. C. 
Abbott #1,367,341, dated February 1, 1921. The 
heater construction comprises a helical resistance 
conductor ii mounted within a metallic sheath 
.2 and supported in spaced relation with refer 
ence to the sheath 82 by means of a mass of 
electrically insulating heat conducting material 
63, such as magnesium oxide. Heater units of 
this type may be easily bent to any desired shape 
and in the present invention the heater element 
60 is bent in the form of a loop which surrounds 
the impeller 38. The loop is supported in spaced 
relation with the bottom wall I! and above the 
static water level A by the two end portions 44, 
only one of which is shown. The end portions 
64 of the heater extend through holes in the 
wall is and are held in place by any suitable 
fastening means, such as threaded bushings II. 
Preferably, suitable gasket means will be provided 
to prevent ?uid leakage at the points of emer 
gence of the heater element from the vat. The 
terminal leads 66 of the heater coil ii are con 
nected to any suitable source of electric power 
supply (not shown). 
In operation, the racks II are loaded with 

dishes and, after the racks have been slid into 
the vat II, the door I! is closed. The vat II is 
then substantially a closed receptacle except for 
the air inlet passage 4! and the air discharge 
passage 56. The inlet valve 22, the drain valve 
20, the motor 39, and the heater 6. are controlled 
by any suitable control means to give the desired 
cycle of operation. If desired. an entirely auto 
matic control means may be provided of the 
type disclosed and claimed in a co-pending ap 
plication of L. A. Kempton, Serial No. 421,788, 
?ied December 5, 1941, and assigned to the as 
signee of the present invention. Brie?y, the 
washing cycle may be as follows: The inlet valve 

:' ‘er of the circulating blades so as to offer‘ 
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22 is opened so that hot water is sprayed over 
the dishes in the rack for a preliminary 
operation. During‘ this period the drain valve 
28 is open. The drain valve 29 is then closed 
so that water accumulates in the receptacle 20. 
At the same time a suitable detergent is added 
and the motor 38 is energized to start rotation 
of the impeller 38. The blades II of the impeller 
then cause washing ?uid to be circulated or 
hurled over the dishes in the racks I 8 to effect 
a cleansing operation. At the termination of the 
washing operation the drain valve 29 is opened 
50 that the washing ?uid is drained from the vat 
and the inlet valve 22 is then opened for a ?nal 
rinse. The inlet valve 22 is then closed and the 
washing cycle of operation is completed. 
The manner in which the apparatus con 

structed in accordance with my invention func 
tions to eifect a rapid and uniform drying of the 
dishes previously washed in the vat in will now 
be described. After the washing operation is 
complete and the washing ?uid has been drained 
from the vat, the motor remains energized and, 
the impeller 38 continues to rotate. Due to the 
action of the air fan blades 54 there is a reduc 
tion of air pressure in the zone adjacent the hub 
of the impeller so that air is drawn upwardly 
through the passageway 49 from the exterior of 
the vat, as indicated by the arrows B. The air 
issuing from the upper end of the tubular mem 
ber 31 is discharged into the hollow hub of the 
impeller and from there most ofthe air passes 
outwardly into the vat through the apertures 55 

. in the impeller hub, as indicated by the arrow C. 
Some of the air also passes into the vat through 
the annular passage between the hub portion 50 
and the tube 31, as indicated by the arrows D. 
The air ?owing outwardly through the aper 
tures 55 in the impeller hub is agitated by the 
rotating air fan blades 54 whereby the air is 
distributed and circulated uniformly throughout 
the interior of the vat l0, effecting a uniform 
drying action on the dishes supported in the 
racks l8. During the drying operation the heater 
element 60 is energized so that it heats the air 
which is circulated by the action of the air fan 
blades. The heating of the air expedites the dry-, 
ing operation. 
Due to the fact that the air fan blades cause 

air to be continuously pumped into the vat in 
through the inlet passage 49 the pressure of the 
air in the vat increases above that of the ex 
terior so that moist air which has been circulated 
over the dishes is discharged from the vat 
through the air discharge passage 56, as indi-, 
cated by the arrow E. It will be noted that the 
opening 51 is located in the lower portion of the 
door l5 so that air which is circulated upwardly 
by the blades 54 to the upper portion of the vat 
must return downwardly through the racks be 
fore it can escape from the vat through the 
opening 51. This arrangement insures complete 
air circulation and a uniform drying action in 
the upper portion of the vat even though it is 
more remote from the impeller 38 than the lower 
portion. - 

Due to the action of the blades '4 in continu 
ously pumping air through the vat and in agitat 
ing the air in the vat so that it circulates uni— 
formly therethrough, the dishes are quickly and 
efficiently dried. The motor 39 and the heater 
60 are then deenergized, the washing and drying 
operations having been completed. The racks 
may then be slid out of the vat and the dishes 
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removed therefrom, or the dishes may be left in 
the vat for storage. 

It will be apparent from the foregoing that I 
have provided a very simple and improved ar 
rangement for circulating heated air through the 
washing vat of a dishwashing apparatus for the 
purpose of drying the dishes. By providing the 
?uid-circulating impeller with air fan blades and 
arranging suitable air inlet and air discharge pas 
sages in the vat, an e?lclent drying arrangement 
is obtained without the necessity of providing ad 
ditional, power-driven air circulating means. 
The arrangement is therefore very simple and in 
expensive. Furthermore, the agitating action of 
the air fan blades causes the air to be distributed 
uniformly throughout the interior of the washing 
vat whereby a drying action is obtained which 
is much more uniform and rapid than has here 
tofore been obtainable. The more e?icient cir 
culation of air obtained with my arrangement en 
ables the drying operation to be completed with 
in the desired short interval of time without heat 

' ing the circulated air to an excessively high tem 
perature. Thus, with my improved arrangement 
it has been found possible to dry a batch of dishes 
in a relatively short time without heating the 
circulated air more than ten to fifteen degrees 
above the temperature of the rinse water which 
is usually in the neighborhood of 150 degrees 
Fahrenheit. This is very desirable since it per 
mits the use of a relatively low wattage heating 
unit thereby cutting down the cost of operation. 
If the temperature of the circulated air is raised 
too high in an attempt to increase the rapidity 
of the drying action by increased heat rather 
than by improved air circulation, it has been 
found that certain articles of tableware are like 
ly to be damaged. Considered in this light the 
advantage resulting from the improved air cir 
culation obtained by my invention is apparent. 
While I have shown and described particular 

embodiments of my invention, it will occur to 
those skilled in the art that various changes and 
modi?cations may be made without departing 
from my invention, and I therefore aim in the 
appended claims to cover all such changes and 
modifications as fall within the true spirit and 
scope of my invention. 
What I claim as new and desire to secure by 

Letters Patent of the United States is: 
1. In dishwashing and drying apparatus, a re 

ceptacle. means for supporting dishes in said re 
ceptacle, an impeller mounted for rotation in the 
lower portion of said receptacle, means for driv 
ing said impeller. said impeller having a hub por 
tion and air fan blades projecting therefrom, 
means forming an air inlet passage for conduct 
ing air from the exterior of said receptacle to a 
point adjacent said hub whereby rotation of said 
impeller causes air to be pumped into said re 
ceptacle through said air inlet passage, said 
blades acting to agitate the air drawn into said 
receptacle so that it circulates upwardly and out 
wardly throughout the interior of said receptacle 
to effect a uniform drying of the dishes supported 
therein, and discharge means for discharging the 
circulated air from said receptacle having a port 
located at the lower portion of said receptacle 
so that the air circulated to the upper portion of 
said receptacle must return downwardly therein 
for discharge from the receptacle. 

2. In a dishwashing and drying machine com 
prising a vet and a dish supporting rack within 
said vat, a rotary liquid circulating impeller 
adapted to be operated within said vat below said 
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rack, said impeller comprising a hollow hub and 
a plurality of liquid circulating blades, and also 
?at air fan blades extending substantially radial 
ly from said hub into said vat, said hub being pro 
vided with apertures located between said air 
fan blades, means for conducting air from the 
exterior of said vat into said hollow hub whereby 
upon rotation of said impeller said air fan blades 
cause air to be pumped into said vat through said 
apertures, and means for discharging pumped air 
from said vat. 

3. In a dishwashing and drying machine com 
prising a vat and a dish supporting rack within 
said vat, and a rotary liquid circulating impeller 
adapted to be operated within said vat below said 
rack, said impeller comprising a hollow hub, a 
plurality of liquid circulating blades spaced cir 
cumferentially around said hub, a plurality of 
?at air fan blades between said liquid circulating 
blades and extending substantially radially from 
said hub into said vat, said hub being provided 
with apertures located between said air fan 
blades, means for conducting air from the exte 
rior of said vat into said hollow hub whereby 
upon rotation of said impeller said blades cause 
air to be pumped into said vat through said aper 
tures, and heating means disposed to heat the 
air discharged from said hub to expedite the dry 
ing of dishes supported in said rack. 

4. A washing and drying apparatus comprising 
a vat, open rack means for supporting articles in 
said vat, said vat having a bottom wall, a sta 
tionary tubular member extending upwardly from 
said bottom wall into said vat, the lower end of 
said tubular member communicating with the 
exterior of said vat and the upper end of said 
member being above the normal free liquid level 
of washing liquid in said vat, a motor mounted 
below said vat, a shaft connected to said motor 
and extending upwardly through said tubular 
member, said shaft being spaced from said tubu 
lar member so as to provide an air inlet passage 
which is permanently open so that air may ?ow 
through it from the exterior of said vat into the 
vat, a liquid circulating impeller having a hub 
mounted on said shaft adjacent the upper end of 
said tubular member in spaced relation thereto, 
said hub having a hollow portion extending 
downwardly around said tubular member and in 
spaced relation thereto, a plurality of spaced liq- ' 
uid circulating blades projecting outwardly into 
said vat from said hollow portion of said hub, a 
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drain valve for said vat which, when closed, holds ' 
the washing liquid in said vat for circulation by 
said liquid circulating blades, and, when open 
permits said liquid to drain from the vat, a plu 
rality of air fan blades between said liquid cir 
culating blades projecting outwardly from said 
hollow portion of said hub into said vat, said hol 
low portion being provided with apertures sub 
stantially at the level of the upper end of said sta 
tionary tubular member forming air paths inter 
connecting said air inlet passage and said vat 
whereby upon rotation of said impeller air is 
drawn into said vat through said inlet passage, 
said blades acting also to agitate the air in said 
vat so that it is circulated around said rack means 
to effect a uniform and rapid drying of the arti 
cles supported therein, and means for discharg 
ing the circulated air from said vat. 

5. In dishwashing and drying apparatus pro 
vided with a vat. a rotary liquid and air circulat 
ing impeller mounted for rotation in said vat, said 
impeller comprising a hub, a plurality of liquid 
circulating blades spaced circumferentially 
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around said hub, each blade curving downward 
ly and iorwardly from its upper edge to its lower 
edge in the direction of rotation of said impeller, 
and a plurality of substantially ?at air fan blades 
for circulating drying air in said vat extending 
radially ‘outwardly from said hub and located at 
the rear ends of the upper edges of said circulat 
ing blades so that they oiier substantially no re 
striction to the free circulation of liquid by said 
liquid circulating binds. 

6. A washing and drying I-PWatus comprising 
a vat, an open rack for supporting articles in said 
vat, said vat having a bottom wall, a stationary 
tubular member extending upwardly from said 
bottom wall into said vat, the lower end of said 
tubular member communicating with the exte 
rior of said vat and the upper end of said member 
being above the. normal free liquid level of the 
washing liquid in said vat, a motor mounted be 
low said vat, a shaft connected to said motor and 
extending upwardly through said tubular mem 
ber, said shaft being spaced from said tubular 
member so as to provide an air inlet passage 
which is permanently open so that air may iiow 
through it from the exterior of said vat and into 
the vat, an impeller having a hub mounted on 
said shaft adjacent the upper end of said tubular 
member. said hub having liquid circulating blades 
and also air fan blades projecting therefrom into 
said vat, a drain valve for said vat which, when 
closed, holds the washing liquid in said vat for 
circulation by said liquid circulating blades and 
which, when opened, permits the liquid to drain 
from said vat, said air fan blades functioning to 
reduce the pressure in said vat in the zone ad 
jacent said hub and thereby cause air to ?ow 
through said air passage into said vat irrespec 
tive of whether said drain valve is opened or 
closed, and said air fan blades also acting to agi 
tate the air in said vat so as to circulate it 
around said rack to effect uniform and rapid 
drying of the articles supported thereon, and 
means for discharging the circulated air from 
said vat. 

'7. A washing and drying apparatus comprising 
a vat, open rack means for supporting articles 
in said vat, said vat having a bottom wall, a sta 
tionary tubular member ?xed to and extending 
upwardly from said bottom wall into said vat, the 
lower end of said tubular member communicat 
ing with the exterior of said vat and upper end 
of said member being above the normal free liq 
uid level of said washing liquid in said vat, a mo 
tor mounted below said vat, a shaft connected to 
said motor and extending upwardly through said 
tubular member, said shaft being spaced from 
said tubular member so as to provide an air inlet 
passage which is permanently open so that air 
may ?ow through it from the exterior of said vat 
into the vat, an impeller having a hub mounted 
on said shaft adjacent the upper end of said 
tubular member in spaced relation thereto, said 
hub having a hollow portion extending down 
wardly around said tubular member and in 
spaced relation thereto, a plurality of spaced liq 
uid circulating blades projecting outwardly into 
said vat from said hollow portion of said hub, a 
drain valve for said vat which, when closed, 
holds the washing liquid in the vat for circula 
tion by said liquid circulating blades and when 
opened. permits said liquid to drain from said 
vat, a plurality of air fan blades in the spaces be 
tween said liquid circulating blades projecting 
outwardly from said hollow portion of said hub 
into said vat, said hollow portion being provided 
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with an aperture adjacent the top of said tubu 
, lar member and forming an air path intercon 
necting said inlet passage and said vat whereby 
when said drain valve is opened to drain the vat 
and said impeller continues to rotate, air is drawn 
into the vat by said fan blades through said inlet 
passage, said fan blades also acting to agitate the 
air in said vat so as to circulate it around said 
rack means to effect a uniform and rapid drying 
of the articles supported thereon, and means for 
discharging the air from said vat. 

NOBEL H. KOERTGE. 

REFERENCES CITED 
The following references are of record in the 

file of this patent: 
UNITED STATES PATENTS 

Name Number Date 

1,673,972 

10 

Dowling __________ __ June 19, 1928 20 

Number 
1,893,797 
1,919,541 
2,022,637 

\ 2,157,112 

2,237,209 
2,297,614 
102,230 

1,511,825 
1,551,884 
535,316 
472,600 

1,271,613 
1,105,561 

Number 
194,123 
151,244 

10 
Name Date 

Foster ____________ __ Jan. 10, 1933 

Davis ____________ .._ July 25, 1933 
Huppman ________ _'_ Nov. 26, 1935 
Bonner _______ _;___ May 9, 1939 
Arnold __________ __ Apr. 1, 1941 
Fuchs __________ __ Sept. 29, 1942 
Cox _____________ __ Apr. 26, 1870 
Burns ___________ __ Oct. 14, 1924 
James et al. ______ -_ Sept. 1, 1925 
Bemis __________ _- Mar. 5., 1895 

Bernis ____________ __ Apr. 12, 1892 
Pottert __________ __ July 9, 1918 
Hershey _________ __ July 28, 1914 

FOREIGN PATENTS 
Country Date 

Germany ________ __ Jan. 13., 1908 
Switzerland ______ __ Feb. 16, 1932 


