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57 ABSTRACT 
Spark advance vacuum control valve arranged to re 
duce the emission of noxious gases from the internal 
combustion engines of automotive vehicles. A sole 
noid energized by an electric switch in association 
with the transmission operates a valve effective to vent 
the distributor to atmosphere as the engine is started 
and the transmission is shifted into high gear. When 
the transmission is in high gear, the solenoid is deener 
gized to connect the distributor to effect advance of 
the spark by carburetor vacuum. A manifold port, dis 
tributor port and vent port lead into the valve housing 
through a wall of the housing while the carburetor 
port is at an end of the valve housing. A valve cham 
ber within the housing has communication with the 
manifold vacuum port, the distributor port, the vent 
port and the carburetor vaccum port under the con 
trol of a thermally responsive valve. The thermally re 
sponsive valve is operated by overheating of the en 
gine to advance the spark by manifold vacuum and in 
crease the speed of the engine. 

i0 Claims, 3 Drawing Figures 
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1. 

EMISSIONS REDUCTION WACUUM CONTROL 
WALWE 

FIELD OF THE INVENTION 

Undesirable emissions reduction internal combustion 
engine spark advance control valve. 
BACKGROUND, SUMMARY AND OBJECTS OF 

THE INVENTION 

In the operation of automotive vehicles, it has been 
found that more undesirable emissions are given off 
from the internal combustion engine of the vehicle if 
the spark is advanced when shifting the transmission 
through the low speed gear ranges into high gear than 
when it is not advanced until the transmission is in high 
gear. 

In order to prevent the advance of the spark before 
the transmission is shifted into high gear, a solenoid op 
erated vacuum control valve, controlled by the trans 
mission gearing, controls the automatic spark advance 
and prevents the advance of the spark before the trans 
mission is in its high speed gear position. The solenoid 
when energized prevents carburetor vacuum from ad 
vancing the spark and vents the distributor to atmo 
sphere. As the transmission shifts into its high speed 
drive range, the solenoid coil is deenergized and the 
valve is effective to provide communication between 
the distributor and carburetor vacuum. The spark ad 
vance then functions normally on carburetor vacuum. 
An advantage of the present invention is the reduc 

tion of the noxious gases discharged to the atmosphere 
from an internal combustion engine of an automotive 
vehicle when starting the engine and shifting from low 
into high gear. 
A further advantage and object of the invention is to 

retard the spark of an internal combustion engine when 
starting and shifting through the low gear range of the 
transmission of an automotive vehicle, and to advance 
the spark as the transmission is shifted into its high gear 
range, to reduce the emission of noxious gases when 
the vehicle is coming up to its high gear running speed. 
Another object of the invention is to provide a new 

and improved form of vacuum control valve, control 
ling the advance of the spark of an internal combustion 
engine, dependent upon a predetermined gear reduc 
tion range of the transmission of the engine, to reduce 
the emission of noxious gases during shifting of the 
transmission into its high speed gear range. 

Still another object of the invention is to provide a 
solenoid controlled valve, reducing air pollution by re 
ducing the amount of noxious gases discharged to the 
atmosphere from an internal combustion engine during 
operation of the engine in the low speed gear range of 
the transmission of the automotive vehicle. 

Still another object of the invention is to provide a 
noxious gas reduction vacuum control valve controlling 
the advance of the spark of an internal combustion en 
gine, arranged with a view toward utmost simplicity 
and efficiency in construction and operation. 
Other objects, features and advantages of the inven 

tion will be readily apparent from the following de 
scription of a preferred embodiment thereof, taken in 
conjunction with the accompanying drawings, although 
variations and modifications may be effected without 
departing from the spirit and scope of the novel con 
cepts of the disclosure. 
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DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a view in side elevation of a vacuum control 
valve constructed in accordance with the principles of 
the present invention. 
FIG. 2 is an end view of the valve looking at the valve 

toward the thermally responsive element in the bottom 
of the valve housing; and 
FIG. 3 is a sectional view taken substantially along 

line III-III of FIG. 1. 

DESCRIPTION OF PREFERRED FORM OF THE 
INVENTION 

In the drawings, we have shown a vacuum control 
valve 10 including a valve housing 11 having a radial 
flange 12 at its lower end having a seal 13 recessed 
therein and extending thereabout and having sealing 
engagement with the plane upper face of a threaded 
coupling member 15, adapted to be threaded in the cyl 
inder head of an internal combustion engine, to posi 
tion a thermally responsive element 16 on the end of 
said coupling in the water jacket of the engine. The 
coupling 15 is crimped or otherwise secured to the 
flange 12, to retain the seal 13 in sealing engagement 
with the coupling 15 and thereby provide an air tight 
connection between said flange and coupling. 
The thermally responsive element 16 is shown as 

being a solid fill or power type of thermally responsive 
element including the casing 17 containing a fusible 
thermally expansible material, such as a wax or a mix 
ture of wax and a powdered metal heat conducting ma 
terial, with or without a binder, to attain a material 
which will expand in its fusion range, at a temperature 
range selected for operation of the valve, in a manner 
well-known to those skilled in the art so not herein 
shown or described further. 
As shown in FIG. 3, the casing 17 has a radial flange 

19 extending outwardly from the upper wall thereof 
and abutting a resilient diaphragm 20. The flange and 
diaphragm are sealed to the coupling member 15 by 
crimping an axially extending annular portion of the 
coupling member over the flange 19. A piston 21 is 
slidably guided in a bore 23 of the coupling member 15 
and is spaced from an extensible power member 24 
movable along the bore 23, as by a spacer 25. 
The extensible power member 24 as moved by the 

thermally expansible material in the casing 17 in an ex 
tensible direction upon increases in temperature, un 
seats a ball-type valve 27 in a valve chamber 28 from 
a valve seat 29 and seats said valve on a vertically 
spaced valve seat 30 to block communication between 
a vent port 31 and a distributor port 32 and between a 
carburetor port 33 and the distributor port 32. 
Unseating of the valve 27 from the seat 29 and seat 

ing said valve on the seat 30 affords communication be 
tween a manifold vacuum output port 35 and the dis 
tributor input port, to effect advance of the spark and 
increase the running speed of the engine and the 
amount of air flowing over the engine through the fan 
and also increasing coolant circulation to effect cooling 
of the engine to its normal operating temperature, in 
cases where the engine has become overheated suffi 
ciently to effect extensible movement of the power 
member 24 to operate the valve 27. 
A spring 36 seated in a passageway 37 leading from 

the valve chamber 28 and seat 30, biases the ball 27 in 
engagement with the seat 29, at normal engine temper 
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atures at which time the fusible expansible material has 
contracted and the power member is retractably moved 
by a spring 39. The spring 39 is seated on the undersur 
face of the seat 29 at one end and on a radially extend 
ing shoulder 40 extending radially outwardly of the 
lower end of a bell-like cage 41 at its opposite end. The 
cage 41 forms a cage for an overtravel spring 43, abut 
ting the bottom of a plunger 44 engageable with the 
valve 27 upon extensible movement of the power mem 
ber 24. 
The downwardly opening bell-like cage 41 slidably 

extends along the plunger 44 and is retained to said 
plunger by the overtravel spring 43 and a shouldered 
portion 45 of said plunger, engaged with an inturned 
upper end portion of the bell-like cage by the over 
travel spring 43. The lower end of the overtravel spring 
43 is seated on a disk 47 abutting the extensible power 
member 24 and engaging a shouldered portion of said 
bell-like cage adjacent the lower end of said cage. The 
spring 43, therefore, accommodates overtravel of the 
extensible power member 24 as the plunger 44 engages 
the valve 27 and seats said valve on the valve seat 30, 
to prevent damage to the thermally responsive element 
upon temperature conditions sufficiently high to cause 
overtravel of said temperature responsive element. 
The valve 27 is thus movable along the valve cham 

ber 28 to connect the distributor port 32 with the mani 
fold vacuum port 35 to connect the distributor to mani 
fold vacuum to effect advance of the spark by manifold 
vacuum at high temperature conditions of the engine 
and is normally biased by the spring 36 to block the 
connection between said distributor input port and 
manifold vacuum output port, to accommodate the 
connection of the distributor to the vent port 31 when 
it is desired that the spark be retarded, or to the carbu 
retor vacuum output port 33 to effect advance of the 
spark by carburetor vacuum under the control of a so 
lenoid controlled valve 50 in a valve chamber 75 
formed between a casing 69 for a solenoid coil 64, and 
the opposite end of the valve housing from the ther 
mally responsive element 16. 
The valve 50 is biased by a spring 51 to engage a seat 

77 on the end of a passageway 73, extending axially 
along the housing 11 from the vent port 31 to open end 
of said housing, and block the venting of the distributor 
port 32 through the vent port 31 and to connect the dis 
tributor port 32 with the carburetor vacuum port 33 
through a passageway 52 extending parallel to the pas 
sageway 73 and opening to the same end of the valve 
housing as the passageway 73. The passageway 52 has 
communication with the valve chamber 28 through a 
passageway 53 leading from the inner end of the pas 
sageway 52 to the passageway 37 opening into the 
valve chamber 28 through the seat 30. 
The end of the valve housing adjacent the carburetor 

vacuum port 33 has a widened radial flange 59 extend 
ing outwardly therefrom having a sealing ring 60 re 
cessed in its outer face and extending thereabout. The 
seal 60 is engaged by a foot or flange 61 extending radi 
ally outwardly of an annular leg 62, depending from a 
spool or bobbin 63 for the solenoid coil 64. The carbu 
retor vacuum port 33 is defined by a fitting 65 and ex 
tends along said fitting. The fitting 65 has a widened 
base 66, shouldered to form a seat for a sealing ring 67 
having sealing engagement with the interior wall of the 
spool 63. 
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4. 
The casing 69 for the solenoid coil 64 has an inwardly 

dished interior portion 70, extending along the inner 
wall of the spool 63 and having an inturned annular 
lower end portion 71, extending inwardly along a 
shoulder formed by the upper or outer surface of the 
widened portion 66 of the fitting 65. The fitting 65 is 
shown in FIG. 3 as being staked to the inturned end 
portion 71 of the dished portion 70 of the casing, secur 
ing said fitting to said casing and retaining said fitting 
in axial alignment with the passageway 73 leading axi 
ally along the valve housing from the vent port or pas 
sageway 31. 
The casing 69 has an exterior cylindrical wall portion 

74 encasing the spool 63 and solenoid coil 64. The wall 
74 extends downwardly along the annular leg portion 
62 of the spool 63, and is turned outwardly into abut 
ting engagement with the upper surface of the flange 61 
and outwardly therefrom. The outwardly extending 
portion of the cylindrical wall 74 is curled about the 
flange 59 and extends along the underside thereof as 
indicated by reference numeral 72, to retain the casing 
69 to the valve housing and to provide an air tight seal 
between the flange 59 and undersurface of the flange 
61 in cooperation with the seal 60. The bobbin or spool 
63 and solenoid coil 64 wound about said spool are 
thus sealed to the carburetor fitting 65 and to the flange 
59 by the seal 60, to prevent dirt and moisture from 
getting into the region of the solenoid coil, and to de 
fine the closed valve chamber 75 at the end of the valve 
housing 11. The widened portion of the carburetor out 
put fitting 65 has a frusto-conical seat 76 opening to the 
bottom thereof in axial alignment with the passageway 
73 and forming a seat for the ball valve 50, to close the 
carburetor output port upon energization of the sole 
noid coil 64. The passageway 73 leading from the vent 
port 31 also has a frustoconical seat 77 opening into the 
valve chamber 75. The valve 50 is normally biased into 
engagement with the seat 77 by the conical spring 51 
seated at its large diameter end on the underside of the 
lower flange of the bobbin or spool 63 and seated at its 
opposite end on a metallic disk 80 forming the arma 
ture of the solenoid. 
The valve 50 is shown as being a resilient ball-type 

valve made from rubber or one of the well-known sub 
stitutes for rubber, having a recessed portion 81 ex 
tending about the center thereof, and forming a mount 
ing for the disk-like armature 80. The disk-like arma 
ture 80 has passageways 83 leading therethrough, to 
facilitate communication between the carburetor in 
take port 33 and the passageway 52 having communi 
cation with the valve chamber 28, under control of the 
valve 27. 
The solenoid coil 64 has the conventional terminals 

85, which may be connected with a switch (not shown) 
controlling energization of said solenoid coil. The 
switch, for example, may be a pressure switch in the 
transmission for the vehicle and effecting energization 
of the solenoid coil 64, to move the valve 50 to seat 
along the seat 76 and block the connection of vacuum 
through the distributor port 32 drawn by the carburetor 
port 33 by carburetor vacuum, and to connect the dis 
tributor port to the vent 31, to effect retarding of the 
spark until closing of the vent port and opening of the 
carburetor port, by deemergization of the solenoid coil. 
64, as the transmission shifts into high gear. 
As the internal combustion engine is started and the 

automotive vehicle is put in gear to start operation of 



3,789,811 
5 

the vehicle, the solenoid coil 64 is energized. The arma 
ture carrying the resilient valve 50 will then be at 
tracted toward the solenoid coil and seat on the seat 76, 
and hold air from being drawn from the valve chamber 
75 and distributor by carburetor vacuum. This will ef 
fect opening of the seat 77 connecting the distributor 
to the atmosphere, to sense atmospheric pressure and 
prevent vacuum spark advance. 
As the transmission is shifted into its high drive gear 

range, the solenoid coil 64 will be deenergized and the 
spring 51 exerting pressure on the armature 80 will en 
gage the valve 50 with the seat 77. The distributor port 
32 will thn be connected with the carburetor vacuum 
port 33 and the spark advance will function normally 
on carburetor vaccum. 
Upon overheating of the engine, expansion of the fus 

ible thermally expansible material in the casing 17 for 
the thermally expansible element 16, will effect exten 
sion of the power member 24 and plunger 44 to push 
the valve 27 into engagement with the seat 30. This will 
seal off the vent passageway 32 and carburetor vacuum 
port 33. The distributor will then be connected directly 
to the manifold port 35, and the higher manifold vac 
uum acting upon the spark system will increase the en 
gine speed, with a resultant increase in coolant circula 
tion and increase in fan speed and the amount of air 
flowing over the engine, to cool the engine to its normal 
operating temperature. The fusible thermally expansi 
ble material will then contract and the valve 27 will re 
turn to its normal position with spark advance con 
trolled by carburetor vacuum. 
We claim as our inventions: 
1. In a vacuum control valve adapted to control the 

advance of the spark of an internal combustion engine 
having an intake manifold, 
a carburetor and a distributor, 
a valve housing having a widened flanged end, 
a distributor port leading into said housing and 
adapted to be connected with the distributor of the 
engine, 

a vent port spaced along said housing from said dis 
tributor vacuum port and leading into said housing 
from the side thereof, . . . 

a passageway leading from said vent port and extend 
ing axially of said housing and opening to said end 
thereof, 

a carburetor vacuum port including a fitting leading 
from said end of said housing and directly aligned 
with and spaced from said passageway, 

a casing closing the end of said valve housing and 
forming a mounting for said carburetor fitting, 

a valve chamber formed between said end of said 
valve housing and said casing and having communi 
cation with said vent port, said carburetor vacuum 
port and said distributor port, 

a valve disposed in said valve chamber between the 
end of said passageway and adjacent the end of said 
carburetor port fitting, said valve normally biased 
to close said passageway to afford communication 
between said distributor port and said carburetor 
vacuum port, 

a spool carried within said casing concentric with 
said carburetor port fitting and sealing said fitting 
at its inner periphery, said inner periphery defined 
by an interior cylindrical wall having a seal extend 
ing thereabout in sealing engagement with said fit 
ting, said spool having a top radial flange extending 
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6 
radially of said valve housing flanged end, a bottom 
radial flange beneath said top flange, an annular 
axially extending leg defining said interior wall and 
extending beneath said bottom radial flange, a 
third radial flange extending outwardly from the 
bottom of said axially extending leg, 

said casing extending along said annular leg and hav 
ing abutting engagement with said top radial flange 
and being crimped thereabout to retain said spool 
to said casing and to said end of said valve housing, 

an annular seal recessed in and extending about said 
flanged end of said valve housing and abutted by 
said top radially extending flange of said spool to 
effect the sealing of said flanged end of said valve 
body by said spool, and 

electrically energizable means including a solenoid 
coil wound about said spool for moving said valve 
into position to block the passage of vacuum from 
said distributor port through said carburetor vac 
uum port and to afford communication between 
said vent port and said distributor vacuum port. 

2. In a vacuum control valve adapted to control the 
advance of the spark of an internal combustion engine 
having an intake manifold, 
a carburetor and a distributor, 
a valve housing, 
a distributor port leading into said housing and 
adapted to be connected with the distributor of the 
engine, 

a vent port spaced along said housing from said dis 
tributor vacuum port and leading into said housing 
from the side thereof, 

a passageway leading from said vent port and extend 
ing axially of said housing and opening to an end 
thereof, 

a carburetor vacuum port including a fitting leading 
from an end of said housing and directly aligned 
with and spaced from said passageway, 

a casing closing the end of said valve housing and 
forming a mounting for said carburetor fitting, 

a valve chamber formed between the end of said 
valve housing and said casing and having communi 
cation with said vent port, said carburetor vacuum 
port and said distributor port, 

a valve disposed in said valve chamber between the 
end of said passageway and adjacent the inner end 
of said carburetor port fitting, said valve normally 
biased to close said passageway to afford communi 
cation between said distributor port and said car 
buretor vacuum port, 

said valve being a resilient ball-like valve, 
an annular metallic disk extending about said ball 
and recessed therein, 

electrically energizable means including a solenoid 
coil contained within said casing concentric with 
said fitting for moving said disk and ball toward 
said carburetor fitting to close said carburetor port, 
and block the passage of vacuum from said distrib 
utor port through said carburetor vacuum port and 
to afford communication between said vent port 
and said distributor vacuum port, and 

a spring interposed between said solenoid coil and 
said disk to bias said resilient valve into engage 
ment with the end of said passageway leading from 
said vent port. 

3. The vacuum control valve of claim 2, 
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wherein the fitting defining the carburetor port has a 
central passageway leading therealong, 

wherein a flared frusto-conical wall diverges from the 
lower end of said central passageway and forms a 
seat for said valve, and 

wherein a frusto-conical wall diverges from the upper 
end of said passageway leading to said vent port co 
axially of said carburetor vacuum port and forms a 
seat for said ball to accommodate the tight sealing 
of said vent passageway by the bias of said spring. 

4. The vacuum control valve of claim 3, 
including an annular flange extending radially of the 
end of said housing adjacent said carburetor port, 

a seal recessed in said flange and extending there 
about, 

a spool having a radially extending flange abutting 
said seal, 

wherein the solenoid coil is wound about said spool, 
wherein the casing is curled about said radially ex 
tending flange of said spool and said radial flange 
of said housing and presses said radially extending 
flange into sealing engagement with said seal, and 

wherein said spool has an interior cylindrical wall and 
a resilient gasket is provided between said interior 
cylindrical wall and said carburetor fitting to coop 
erate with said first mentioned seal and provide a 
sealed valve chamber. 

5. A vacuum controlled valve comprising, 
a valve housing, 
at least two ports spaced along said housing, 
a first being a vent port, 
a second port adapted to draw vacuum into the hous 

1ng, 
a fitting spaced from an end of said valve housing and 
defining a third port adapted to be connected to a 
source of vacuum, 

a first passageway leading from said vent port to the 
open end of said housing and opening to the same 
end of said housing as said fitting and extending co 
axially of said fitting, 

a second passageway leading from the end of said 
housing and having communication with said sec 
ond port, 

a solenoid coil encircling said fitting, 
a spool having said solenoid coil wound therearound, 

said spool having top and bottom radial flanges, an 
annular axially extending leg extending beneath the 
bottom radial flange and having a third radial 
flange extending outwardly from the bottom 
thereof, said top flange abutting the end of said 
valve body defined as a widened radial flange, 

a casing carrying said spool and said solenoid coil and 
closing said flanged end of said valve housing and 
the end of said solenoid coil with the space be 
tween said flanged end of said housing and said so 
lenoid coil defining a valve chamber, said casing 
also forming a mounting for said fitting, 

a resilient valve member in said valve chamber in 
alignment with and between said third port and 
said first passageway leading from said vent port, 

an armature carrying said resilient valve member, 
spring means biasing said valve member to close 
said vent port, whereby energization of said sole 
noid coil will open said vent port and close said 
third port, and provide communication between 
said vent port and said second port, 
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8 
an annular seal recessed in said flanged end of said 

valve housing and abutted by said top flange of said 
spool, and 

said casing being crimped about said top radial flange 
of said spool and said widened radial flange of said 
housing to retain said casing to said valve housing 
and seal the open end of said valve housing to pro 
vide communication between said third port and 
said second port under the control of said valve. 

6. The vacuum control valve of claim 5, 
wherein the resilient valve is a ball-like valve, 
wherein frusto-conical seats for said valve are pro 
vided on the adjacent ends of said fitting and said 
passageway leading from the end of said vent port, 
and 

wherein said fitting is sealed to said spool and casing. 
7. A solenoid-energized, thermally responsive valve 

for controlling vacuum to the spark advance mecha 
nism of a distributor used in an internal combustion en 
gine to control hydrocarbon emissions therefrom, said 
valve comprising: 

a. a valve housing having first and second flanged 
ends, a longitudinally extending first valve chamber 
opening at one end to said first flanged end and a 
first valve seat at the opposite end of said chamber, 
a distributor and a manifold vacuum port commu 
nicating with said first chamber, a passageway in 
said housing opening from said second flanged end 
and communicating with said first valve seat, a sec 
ond valve seat in said second flanged end and a 
vented port communicating with said second valve 
Seat; 

b. a first casing section containing a thermally re 
sponsive unit sealingly crimped over said first 
flanged end, a piston extending from said unit into 
said first chamber; 

c. a plunger and third valve seat in said first chamber 
actuated by said piston, a first resilient valve mem 
ber between said first and third valve seats and 
spring means normally biasing said first valve mem 
ber into sealingly engagement with said third valve 
seat to seal communication between said manifold 
port and said distributor port, 

d. a second annular casing section sealingly crimped 
over said second flange to define a second valve 
chamber therebetween, said casing containing an 
annular spool, a solenoid coil wound around said 
spool and a fitting defining a carburetor vacuum 
port extending therethrough and sealed therein, 
said fitting having an end formed into a fourth 
valve seat disposed opposite that of said second 
valve seat in said second valve chamber; and 

e. a second resilient valve member in said second 
valve chamber, and spring means in said second 
chamber normally biasing said second resilient 
valve member into sealingly engagement with said 
second seat. 

8. The solenoid-energized, thermally responsive 
valve of claim 7, wherein said armature of said solenoid 
comprises an annular metallic disk in said second valve 
chamber, said second and fourth valve seats are frusto 
conical in shape and said second resilient valve mem 
ber is ball-shaped to sealing seat in said frusto-conical 
seats and grooved thereabout to receive said armature. 

9. A solenoid actuated valve comprising, 
a housing defining an open-ended valve chamber 

therein, 



3,789,811 
9 

a first frusto-conical valve seat sealingly disposed at 
one open end of said chamber, 

a second frusto-conical valve seat sealingly disposed 
at the other end of said chamber, 

said chamber further having an outlet opening re 
mote from said valve seats and disposed in said 
open end containing said first valve seat, and an 
outlet port in said housing communicating with 
said outlet opening, 

a first inlet in said housing at a first pressure commu 
nicating with said first valve seat, 

a fixed fitting in said housing defining a second inlet 
at a second pressure communicating with said sec 
ond valve seat, 

a solenoid coil and spool encircling said fitting, 
a resilient ball-like valve member disposed in said 

valve chamber between said first and second valve 
seats and having a circumferentially extending re 
cess formed thereabout, 

an annular metallic disk defining the armature of said 
coil, said disk received within said recess so as to 
be secured to said resilient valve member and dis 
posed entirely in said valve chamber, 

spring means in said valve chamber normally biasing 
said armature and said valve member into sealing 
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10 
contact with said first valve seat to permit commu 
nication of said second inlet with said outlet port, 
and 

said housing further including a first casing section 
having a flanged end and a second annular casing 
section receiving said fitting and said spool, 

said spool having top and bottom radial flanges, an 
annular axially extending leg extending beneath 
said bottom radial flange about which said coil is 
wound and having a third radial flange extending 
outwardly from the bottom thereof, said second 
casing extending along said annular leg and having 
abutting engagement with said top radial flange 
and being crimped about said top radial flange and 
said housing flanged end, and 

said valve chamber defined by said flanged end of 
said valve housing and said top and bottom flanges 
of said spool. 

10. The solenoid actuated valve of claim 9 wherein 
an annular seal is received within a recess in said 
flanged end of said first casing section and abutted by 
said top radial flange of said spool to effect sealing of 
said valve chamber when said second casing is crimped 
about said flanged end of said first housing. 
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