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United States Patent Office - 2,946,551 
Patiented July 26, 1960 

2,946,551 
DETACABLE MOUNTING FOR SOLENOD COL 

Julius William Kovach, Detroit, Mich., assignor to 
American Radiator & Standard Sanitary Corporation, 
New York, N.Y., a corporation of Delaware 

Filed June 3, 1957, Ser. No. 663,064 
4 Claims. (Cl. 251-30) 

This invention relates to a structure for detachably 
mounting solenoid coils. The invention may be em 
ployed in the mounting of solenoid coils on water mix 
ing valves in automatic clothes washing machines. 

Objects of the invention are to provide a mounting 
structure for solenoid coils, wherein: 

(1) The coil may be easily and quickly removed in 
the field for repair or replacement purposes without the 
aid of a screw driver, pliers or other similar tool, and 
without removing any screws or other extraneous struc 
ture, and 

(2) The coil may be mounted in any one of several 
adjusted positions in accordance with the exterior wiring 
harness arrangement and construction, whereby to con 
serve on wiring and enable easy manual positionment 
of the wiring onto the solenoid terminals without any 

2 
and compression spring 16. When coil 15 is deenergized 
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spring 16 forces armature 14 down in tubular guide. 17 
until it closes central opening 18 in diaphragm 12. The 
diaphragm is provided with a bleed opening 19, and when 
central opening 18 is closed by armature 14 the fluid 
from chamber 7 flows through opening 19 and develops 
a downward pressure on surface 20 of the diaphragm. 
This downward pressure forces the diaphragm toward 
surface 9 so as to close passage 8 to the fluid in cham 
ber 7. When coil 15 is energized armature 14, is with 
drawn to its illustrated position so as to relieve the fluid 
pressure above diaphragm 12 through opening 18 and 
thereby enable the incoming fluid pressure to open the 
diaphragm. In practice, housing 5 may be provided 
with two, three or more solenoids and diaphragms in 
accordance with the desired number of mixed water 
temperatures and fluid streams to be handled by the 
valve housing. 
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The valve housing is provided with one or more mount 
ing brackets 21 for securing the housing in place in the 
washing machine (or other location where the valve 
might be employed). Bracket 21 includes a flat annular 
wall portion 22 which fits against flat exterior face 23 
of the housing so as to overlie peripheral flange 24 of 
guide member 17. A plate 25 of spring steel overlies 
wall portion 22, and headed screws 26 extend through 

30 
undesired twisting of the wiring or interference of the 
wiring with other structure located in "close clearance' 
acaS. 

Other objects of this invention will appear in the fol 
lowing description and appended claims, reference being 
had to the accompanying drawings forming a part of 
this specification wherein like reference characters desig 
nate corresponding parts in the several views. 

In the drawings: 
Fig. 1 is a sectional view on line 1-1 in Fig. 2, illus 

trating one embodiment of the invention. - 
... Fig. 2 is a top plan view of the Fig. 1 construction. 

Fig. 3 is a fragmentary sectional view on line 3-3 
in Fig. 2. 

Before explaining the present invention in detail, it is 
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45 
to be understood that the invention is not limited in ... 
its application to the details of construction and ar 
rangement of parts illustrated in the accompanying draw 
ings, since the invention is capable of other embodiments 
and of being practiced or carried out in various ways. 50 
Also, it is to be understood that the phraseology or 
terminology employed herein is for the purpose of de 
scription and not of limitation, 

In the drawings there is shown part of a valve hous 
ing 5 which is utilized to mix hot and cold water prior 
to entry thereof into the tub of an automatic clothes 
washing machine. Housing 5 is provided with an inlet 
6 for hot water which leads to an annular inlet cham 
ber 7. Concentrically located within chamber 7 is a 
passage 8 which cooperates with chamber 7 to define an 
annular valve surface 9. Housing 5 is provided with an 
annular groove 10 which receives the edge portion 11 
of a rubber diaphragm i2. 

In its Fig. 1 position diaphragm 12 has its surface 13 
located away from valve surface 9 so as to permit flow 
of hot fluid from annular chamber 7 into central pas 
sage 8. In order to close passage 8 to the fluid in cham 
ber 7 diaphragm 12 is caused to flex so as to put sur 
face 13 in pressure engagement with annular valve sur 
face 9. 

Flexing of diaphragm 12 is accomplished by means of 
an armature 14 which is operated by a solenoid coil 15 
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plate 25 and wall portion 22 
bracket together. 

Coil 5 is provided with blade type terminals 27 and 
28 which extend through openings in a coil housing mem 
ber 29. Member 29 is of generally cup-shaped con 
figuration and has its free annular edge 30 positioned on 
the exposed face of plate 25. Three ears 31, 32 and 33 

to secure the housing and 

are integrally formed with member 29 and extend right 
angularly therefrom so as to lie flat against plate 25. 

Plate 25 is slit through at three circumferentially 
spaced points to provide three fingers 34, 35 and 36. 
Each finger includes a web portion 37 extending angu 
larly from plate 25 and then parallel thereto as at 38. 
The extreme outer end of portion 38 is deformed into a 
generally conical configuration so as to form a detent 
portion 39 which is adapted to enter into a circular open 
ing 40 formed in the adjacent ear (31, 32 or 33). 

In assembling coil 15 and housing 29 onto valve hous 
ing 5 member 29 is positioned with its edge 30 against 
the exposed face of plate 25 and with ears 31 through 
33 between screws 26 and the various spring fingers 34 
through 36. Then housing 29 is manually turned in a 
counterclockwise direction (as viewed in Fig.2) so as 
to move ears 31, 32 and 33 against the inclined surfaces 
41 formed by conical portions 39. The spring fingers 
are thereby cammed upwardly so as to permit further 
counterclockwise movement of member 29. Continued 
movement of member 29 causes openings 40 to register 
with conical detent portions 39, at which time the detent 
portions snap down through the openings to releasably 
retain housing member 29 and coil 15 in the Fig. 1 
position. The coil and member 29 may be removed 
for repair or replacement purposes by manually rotating 
member 29 in a clockwise direction. Screws 26 need 
not be touched to remove members 29 and 15. . . . . . 

It will be noted that the ears and spring fingers are 
equidistantly spaced, and that the various ears and spring 
fingers are identical in construction. As a result it is 
possible to position any given ear beneath any given 
spring finger so as to provide three different angular posi 
tions of terminals 27 and 28. Thus, ear 31 could-be posi 
tioned beneath finger 35 or beneathfinger 36. . . . 
The angular adjustment of terminals 27 and 28 is ad 

vantageous in adapting the solenoid to different wiring 
arrangements and different valve designs. In one location 
it might be most desirable to have the terminals in their 
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illustrated positions, and in another location it might 
be desirable to have the terminals rotated through one 
hundred twenty degrees (clockwise or counterclockwise). 
Correct positionment of the terminals can reduce wiring 
costs by eliminating an undesired lengthening of the 
wiring which might otherwise be required to curl, the 
wiring around obstructions and over to a particularly ob 
structed terminal. Correct positionment of the terminals 
can also reduce the time required to install the solenoids 
and valves. 

I claim: - 
1. A solenoid valve comprising a valve housing having 

a flat exterior face; a first passage extending inwardly 
of said face; an annular passage concentric with said first 
passage and extending inwardly from said face to define 
an annular sealing surface; a diaphragm extending across 
said passages and having a central opening therein in regis 
try with the first passage and another opening therein in 
registry with the annular passage; a tubular guide in axial 
registry with the central opening and having an annular 
flange overlying the peripheral edge of the diaphragm; 
an armature slidably positioned in said tubular guide for 
movements toward and away from the central opening to 
control flexing movement of the diaphragm into and out 
of sealing engagement with the annular sealing surface; a 
coil encircling the tubular guide for operating the arma 
ture; a flat annular wall element carried on said housing 
exterior face and having two parallel flat faces; said wall 
element having one of said flat faces positioned on the 
aforementioned flat valve housing face with the inner edge 
area thereof overlying the aforementioned annular flange; 
a flat annular plate carried on the other flat face of the 
annular wall element; portions of said plate being cut 
away and deflected out of the plate plane to form a series 
of circumferentially spaced spring fingers; a cup-shaped 
housing overlying the coil and having a plurality of cir 
cumferentially spaced ears releasably retained between 
the spring fingers and annular plate. 

2. A solenoid valve comprising a valve housing having 
a flat exterior face; a first passage extending inwardly 
of said face; an annular passage concentric with said first 
passage and extending inwardly from said face to define 
an annular sealing surface; a diaphragm extending across 
said passages and having a central opening therein in 
registry with the first passage and another opening therein 
in registry with the annular passage; a tubular guide in 
axial registry with the central opening and having an annu 
lar flange overlying the peripheral edge of the diaphragm; 
an armature slidably positioned in said tubular guide for 
movements toward and away from the central opening to 
control flexing movement of the diaphragm into and out 
of sealing engagement with the annular sealing surface; 
a coil encircling the tubular guide for operating the arma 
ture; a flat annular wall element having two parallel flat 
faces; said wall element having one of said flat faces posi 
tioned on the aforementioned flat valve housing face with 
the inner edge area thereof overlying the aforementioned 
annular flange; a flat annular plate positioned on the other 
flat face of the annular wall element; circumferentially 
spaced screws extending through the annular plate and 
annular wall element into the valve housing for securing 
the plate and wall element thereon; portions of said plate 
being cut away and deflected out of the plate plane to 
form a series of circumferentially spaced spring fingers; 
a cup-shaped housing overlying the coil and having a 
plurality of circumferentially spaced ears releasably re 
tained between the spring fingers and annular plate. 

3. A solenoid valve comprising a valve housing having 
a flat exterior face; a first passage extending inwardly of 
said face; an annular passage concentric with said first 
passage and extending inwardly from said face to define 
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4. 
an annular sealing surface; a diaphragm extending across 
said passages and having a central opening therein in 
registry with the first passage and another opening therein 
in registry with the annular passage; a tubular guide in 
axial registry with the central opening and having an 
annular flange overlying the peripheral edge of the dia 
phragm; an armature slidably positioned in said tubular 
guide for movements toward and away from the central 
opening to control flexing movement of the diaphragm 
into and out of sealing engagement with the annuiar seal 
ing surface; a coil encircling the tubular guide for op 
erating the armature; a mounting bracket carried by the 
valve housing and comprising a mounting wall portion 
extending angularly from adjacent said housing exterior 
face and an annular wall portion extending from the 
in ounting wall portion; said annular wall portion having 
two parallel flat faces; one of said parallel faces being 
positioned on the aforementioned flat valve housing face 
with the inner edge area thereof overlying the afore 
meiitioned annular flarge; a fiat annular plate carried on 
the other parallel face of the anular wall portion; por 
tions of said plate being cut away and deflected out of 
the plate plane to form a Series of circumferentially spaced 
spring fingers; a cup-shaped housing overlying the coil and 
having a plurality of circumferentially spaced ears re 
leasably retained between the spring fingers and annular 
plate. 

4. A Solenoid valve comprising a valve housing hav 
ing a flat exterior face; a first passage extending inwardly 
of Said face; an annular passage concentric with said 
first passage and extending inwardly from said face to 
define an annular sealing surface; a diaphragm extend 
ing across said passages and having a central opening 
therein in registry with the first passage and another open 
ing therein in registry with the annular passage; a tubular 
guide in axial registry with the central opening and hav 
ing an annular flange overlying the peripheral edge of 
the diaphragm; an armature slidably positioned in said 
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tubular guide. for movements toward and away from the 
central opening to control flexing movement of the dia 
phragm into and out of sealing engagement with the 
annular sealing surface; a coil encircling the tubular guide 
for operating the armature; a mounting bracket for the 
valve comprising a mounting wall portion extending: an 
gularly from adjacent said housing exterior face and an 
annular wall portion extending from the mounting wall 
portion; said annular wall portion having two parallel 
flat faces; one of said parallel faces being positioned on 
the aforementioned flat valve housing face with the inner 
edge area thereof overlying the aforementioned. annular 
flange; a flat annular plate positioned on the other par 
allel face. of the annular wall portion; circumferentially 
spaced Screws extending through the annular plate and 
annular wall element into the valve housing for securing 
the plate and wall element thereon; portions of said plate 
being cut away and deflected out of the plate plane to 
form a series of circumferentially spaced spring fingers; 
a cup-shaped housing overlying the coil and having a plu 
rality of circumferentially spaced ears releasably retained 
between the spring fingers and annular plate. 
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