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AUTOMATIC CHANGE-OVER

Harold L. Norway, Inglewced, and Willis A. Perry,
Los Angeles, Calif., assignors to Southwestern
Development Company, Inglewood, Calif., a cor-
poration of California

- Application December 17, 19_48%, Serial No. 65,888

o 1 . _
. This invention relates generally to fluid flow

control means, and relates more particularly to

sutomatic changeover apparatus for fluid pres-
sure systems. - R

While the apparatus may be used in other types
of installations, it has particular utility in systems
handling gases, such as liquefieq petroleum gas,
under high pressures. | o
" In one type of such systems gas in liguefied
form is supplied in suitable containers or

19 Claims. (CL 137—113)

- sure from the container being used as a reserve

10

“phottles.” These containers are removably con~

nected to the system which has gas using devices
‘connected thereto, and the gas is supplied by the
containers to the system through a pressure regu-
Jator. | .

Usually there are two such containers con-

nected to the inlet pipe of the system which leads
to the pressure regulator, one being used as a

service or supply container, the other ‘being a
reserve container. In such an arrangement it 1S
desirable to draw gas from the supply container
until that source becomes depleted, or from any

other cause loses the required operabing pressure

and then automatically to draw gas irom the

other or reserve source or container. Hence, the
connecting means is provided with a valve ar-
rangement whereby one or the other of the con~

tainers will supply gas to the system as the supply

container, while the other container is held in

yeserve until the depletion or exhaustion of the
oas in the supply container, - whereupon the
reserve container is automatically brought into
communication with the system so that the ex-
hausted container may be replaced. o
It is therefore an object of the present Inven-
tion to provide improved changeover apparatus
adapted to automatically effect change from

the supply container to the reserve container.
when the pressure of the gas in the supply con-

+ainer falls to a predetermined low value.
Another object of the invention is to provide

apparatus of this. character that is extremely

simple in construction and operation.

~ Still another object of the invention is to pro-

vide a device Of this character adapted to sO

operate that either container may be used as a
supply or a reserve container. |
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container.

“Another object of the invention 15 fo provide
means for automatically indicating which source
of supply is being drawn upon. | |

A still further object of the invention is to
provide a device of this character having simpie
accurate and reliable indicating means 1or indi-
cating which source of supply 1s being drawn
upon. B | |

Other objects and advantages-of the invention
will be brought out in the following part of the
snecification. |

Referring to the drawings, which are for illus-
trative purposes only, o

Fig. 1 is a side elevation of apparatus embody-
ing the present invention as installed;

Fig. 2 is a sectional view of the device;

Fig. 3 is a view similar to Fig. 2 but showing
the service valve open; | ”
mig. 4 is a sectional view taken on line 4—4
of Fig. 2; S
- Pig. 5 is a partial section of the gpparatus
showing an alternative indicating mechanism;

Fig. 6 is a perspective view of the indicating
mechanism per se; -

Tig. 7 is a front view of the apparatus as it
would be seen from line T—1 of Fig. 5; and

‘Wig. 8 is a front view of ‘the indicaling mech-

anism shown in Fig. 6.

Referring more particularly to Fig. 1, there is
shown a supply line 10 of a gas distributing
system which receives gas from a cylinder or
container (!, or a cylinder or container {2
through a manifold or control apparatus, indi-

~ cated generally at 13, and & pressure regulator (4.

4
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- A further object of the inventian'is tci provide

a device of this character having easily operated

manual means for effecting the changeover.

A still further object of the invention is to
provide a device of this character whereby the
exhausted container connection may be auto-
matically cut off when the manually operated

50

mechanism is actiated to provide service pres- °°

The apparatus 13 comprises a housing 15. - The
pipes or tubes |1 connect the housing with the
respective valves 18 of the containers {1 and 12.
Referring to Fig. 2, the housing I3 comprises
a cup-shaped lower portion 19, as shown in the
drawings, which is open at the top. The open
end of the lower portion {8 of the housing is
closed by a flexible diaphragm 20. marginally
clamped between the upper end of said lower
portion and a bonnet 21, the respective parts 19
and 21 having marginal flanges 22 and 23 respec-
tively, whereby said parts may be secured to-
gether by screws 24 (Figs.1and 7). o
~ The lower portion or body (9 of the housing is
orovided with a pair of oppositely disposed tapped
inlet openings 25 and 26 respectively, for reception
of the fixtures 27 and 28 which provide means
for connecting the respective tubes i1 to the hous-

ing. The fixtures 27 and 28 are provided with
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nozzle-shaped Valve seats 30 and 31 respectively,
which project into the chamber 32 formed by the

body portion {9 of the housing 185. o
Movable valve members 33 and 34 are provided

for controlling the respective passages 35 and 36
of the fixtures 27 and 28 respectively. Each
movable valve is provided with a closure disc 28
of suitable resilient material for cooperation with
its respective valve seat. The respective movable
valve membpers 33 and 34 are pivotally mounted
to the adjacent ends of levers 3% and 40 by means
cf pins &1 which are secured by cotter pins or
the like, £2, the valve members being provided
with slots in which the adjacent ends of said
levers are received.

Fach of the levers 88 and 40 are of substantially
the same shape and size but are oppositely dis-
vosed. Each lever is pivotally mounted inter-
mediate its ends, and the ends of said lever op-
posite the valve members are provided with pins
£3 to which the respective ends of a spring 44 are

attached for yieldingly urging said lever ends

toward each other.

The means for mounting the levers 29 and 40 .

comprises a yoke 45, shown as formed of sheet
metal, which is secured to the top sides of a pair
¢l webs 4§, shown formed integrally with the wall
of the lower portion 19 and spaced laterally apart,
sald yoke heing secured to said web by screws 47,
Each arm of the yoke 45 is provided with a de-
pending U-shaped portion 48, between the arms
cf which portions 49 of the levers are received
and pivoted by means of pins 59. Each lever is
provided with an arcuate projecting portion 5i
and 32 respectively, which are provided with pins
¢d and 54 respectively, which are received in
openings 3§ and 5§ respectively, of a link §7. Tt
is to be noted that the arcuate portions 5i and 52
are oppositely disposed and overlap, and that the
openings &3 and 86 each include an-elongated part
that is disposed in a generally vertical direction
and a laterally extending part. The laterally ex-
tending parts of said openings are oppositely dis-
posed., |

The link 57 also includes a longitudinally ex-
tending slot 59 for reception of a pin 69 secured
in a cam 61 which is attached to a snhait 62 of an
indicator. The shaft 62 has a kriob §3 seciired
to the outer end thereof and s4id kKnob is pro-
vided with a pair of notches 84 arranged diamet-
rically on its inner side. The notches g4 provide
releasable stops which are engaged by a ball 65
urged toward said notches by a spring 66 dis-
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tive' service, the other tank being the reserve tank.

With the container or tank i1 functioning as
the supply tank, and the knob 63 in the position
shown in Fig. 1 so that the arrow 16 is pointing to

sald tank [1, the valve 33 controls the discharge
of gas through the passage 35 into the compart-
ment 32 from which it passes through the out-
let T8 to the second stage regulator 14, and thence
through the conduit 10 to the devices utilizing
sald gas. The pressure of the gas in the chamber
32 urges the diaphragm 20 upwardly, and upward

‘movement of the diaphragm is imparted to the

link 57 which is connected to said diaphragm by
means of a. connecting member or voke 88 which

s connected to the diaphragm by means of 2

nut 8{. The yoke 80 is provided with a slot 82
(Fig. 4) In which the link 57 is received and
pivoted on a pin 83 which is secured by means
of a cotler pin or key. Also secured to the upper
side of the diaphragm is a plate 84, against which
one end of a spring 85 reacts. The other end of
the spring 85 reacts against a plug 86 screwed into
a threaded bore 87 formed in an upward exten-
sion 88 of the bonnet 21. The upper end of the
kore €7 is closed by a cap -89 which is also threaded
therein. The plug 86 may be screwed inwardly
cr outwardly to adjust the tension of the spring
&8 which urges the diaphragm downwardly, and
downward movement of said diaphragm will cause
a corresponding downward movement of the link
57, - |

[t is to be noted that with the mechanism ar-
ranged as shown in Figs. 1 and 2, the valve 33 is

directly connected to the diaphragm 29 due to

the fact that the pin 53 of lever 39 is in the lateral
extension of the opening 55 of said link §71. At
this time the pin E4 of the lever 49 is received in

- the vertical portion of the opening 36 and is lo-

40
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posed in a recess provided therefor in a bearing

boss 67, shown as being formed integrally with
the housing (9, said bearing boss also providing
supporting means for .the shaft 2.

- The chamber 32 has an outlet 70 and 2 pressure
gauge Tl is threadably attached in =, tapped bore
i2 provided in g boss T3 of the housing 19, and
naving a connecting passage 74 with the chamber
82. The pressure gauges shown in Figs. 1 angd 4
are of conventional type, and Hence, need nof
be described in detail excent 1o call ‘attention to
the facet that the face.of said gauge is divided and
has a part marked “Supply” and a part marked
"Reserve.” The knob 63 is provided with an
arrow 16 thereon (Figs. 1 and 7), with the word
"Supply” also marked thereon on opposite sides
of the arrow. One.of the words “Supply” is up-
side down, while the other.is right side up, so
that which ever opposite position the knob 63 is
moved {0, one of the words “Supply” is upright
and the arrow .is pointing to the tank in opera-

55

60
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70

75

cated at the lower end of said opening.

Any suitable service pressure may be provided,
a common pressure being approximately twelve
pounds. With the mechanism adjusted for tha
supply pressure, the valve 33 will be so controlled

. as to'maintain said supply pressure in the cham-

ber 32, and downward movement of the dia- .
phragm 28, except as hereinafter deseribed, will
not effect opening of the valve 34, the spring 44
functioning to maintain said valve 34 closed.
Should the pressure in the tank [{ drop, as

when said tank is exhausted or nearly exhausted,

the pressure in the. chamber 32 will drop to an-
cther predetermined pressure, termed the reserve
pressure, and commonly being approximately six
pounds. As the pressure in the chamber 32 drops,
the spring 85 will move the diaphrasm 2% down-
wardly, causing the valve member 23 Lo Mmove in
the opening direction, and also causing the link
«1 to move downwardly so that pin 54 of the lever
43 will contact the upper end: of the opening 58,
Further downward movement of the diaphragm
20 will cause the valve 34 to open sufiiciently to
admit pressure from the tenk (2 which is func-
tioning as the reserve tank, and the pressure in
chamber 22 will be maintained at ths desired
reserve pressure. | o o
When the pressure in the chamber 32 is at the
above mentioned twelve pounds, the indicator of
tie gauge Tl will point to the area marked “Sup-
ply.” However, when the tank [{ is exhausted
to the point where the pressure in the chamber 22
drops to the reserve pressure, the indicator of said

gauge 171 will point to the reserve area. The user

of the mechanism will then know that it is time

to have a new tank installed,
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In installing a new taﬁk_ the knob 63 is turned

substantially 180° so that the arrow points to -
the tank {2. This movement of the knob causes

the pin 60 to move the link 57 in a counterclock~- .

wise direction (Figs. 2 and 3) so that the pin 93
of the lever.39 is disposed in the vertical por-
tion of the opening 55 and the pin 54 of the lever

40 is disposed in the lateral portion of the open-

ing 56. The valve 34 now has a direct connection
with the diaphragm 20 and a supply pressure of
approximately twelve pounds 1S established and
maintained in the chamber 32 which now de-
rives its supply pressure from the tank 2. The
spring 44 is calibrated to maintain the valve 33
closed under these conditions, and hence, tank
{1 may be replaced by a full tank which now be-
comes 4 reserve. - I

" In Figs. 5 to 8 there is shown an alternative

indicating mechanism which is of extremely

simple construction and operation. This mecha-
nism comprises a bracket 180, attached to the

10

20

webs 46 by means of the screws 41 which also

hold the yoke 45. The bracket extends upwardly
and is provided with an end portion 181 which
is turned about a part 102 of a lever, indicated
generally at 1083, which pivots in said part 181.
The lever 183 includes an upstanding portion 184
‘which terminates in a curved end part {395 dis-
‘posed beneath the nut-like portion 136 of the
yoke or member 8). The lever {03 also includes

25

30

a generally horizontal part {87 which extends

from the part 182 at the side opposite the part
i04. The lever 103 is shown as being formed
of a piece of wire or other similar suitable ma-
terial and includes a laterally turned portion 108
adjacent the free end of the part 187. The
portion or part 188 has a pivotal connection with
g plate 109 which has the front face thereof di-
vided into upper and lower parts bearing the
words “Supply” and “Reserve” ‘respectively.
These parts may also be colored so as to be more
readily distinguishable, one color scheme being
such that the supply portion isf colored green,
and the reserve portion red. S
" The plate 109 is arranged to hang behind a
phug 118 which is screwed into an opening pro-
vided therefor in the casing 8. The plug Is
provided with a peep opening or slot 11, and a
transparent window (12 is suitably sealed in the
plug. | o - - -

tion for regulating the supply pressure, the por-
tion of the plate (89 which bears the word “Sup-
ply” thereon, is in front of the peep hole 1il.
However, when the pressure in the chamber 32
drops to the reserve pressure and the diaphragm
20 moves downwardly, the nut-like portion (08§
of the yoke .80 urges the curved end i85 of the
lever 103 downwardly and causes the part {97 to
pivot in the clockwise direction, Fig. 5, so ‘as to

Hd

39

ber: yielding compression means exerting eflec

tive pressure on said wall In opposition to the
pressure in the chamber; connecting means be-
tween said movable wall and said valves, said
connecting means including direct and lost mo-
tion connections for each valve, said connec-
tions being so arranged that when one valve is

‘directly connected with the movable wall a lost

motion connection is interposed hketween said
wall and the other valve; and means for selec-
tively actuating the connecting means.

2. In fluid flow control apparatus: means de-
fining a chamber having a palr of inlets and an

outlet: a valve for each inlet; a movable wall

subjected on one side to pressure in said cham-

ber; connecting means between said movable

wall and said valves having two operative posi-
tions, said connecting means inecluding direcu
and lost motion connections for each valve, said
connections being so arranged that when one

‘valve is directly connected with the movable wall

2. lost motion connection is interposed between

‘said wall and the other valve; yielding means

urging the valves in the opening direction and
acting in opposition to the pressure in the cham-
ber on said movable wall; yielding means urging

the valves in the closing direction; and means

for actuating the connecting means from one op-
erative position to the other. o
3. In fluid flow control apparatus: a hous-
ing defining & chamber, said housing having a
pair of inlets and an outlet; a valve for each in-
let: a movable wall subjected on one side to pres-
sure in said chamber; a pivoted lever for each
valve for actuating same; a pin for eacn lever;
a, link pivotally connected to the movable wall
and having a pair of slots therein for reception
of the respective pins, each of said slots having

g laterally extending part, said laterally extend-

40
being so arranged that when the link is In one
- position there will be a direct connectvion between

4D

60

raise the plate 189 until the part marked “Re-

serve” is displayed before the peep opening {if.
~ When the diaphragm 208 raises under an in-

crease of pressure from the reserve value to the

supply pressure, the weight of the plate (82 and
relatively long portion 107 of the lever {33 causes
the plate to move downwardly and the curved
portion 108 of the lever to move upwardly and
maintain operative contact with the nut-like por-
tion 106 at all times. .
- We claim: === - EER

1. In fluid flow control apparatus: means de-
fining a chamber having a pair of Inlefs and

an outlet; a valve for each inlet; a movable wall
subjected on one side to pressure in said cham-

65

| - o - 50
'~ When the diaphragm 20 is in the upper posi~

the closing direction thereby.

ing parts being oppositely disposed and said slots

the movable wall and one of said valves and a
lost motion connection between the movable wail
and the other of said valves; yielding means for

urging the valve in the opening direction against

the pressure in the chamber acting on-the mov-

able wall; and means for moving said link from

one operative position to the other.-
4. The invention defined by claim 3, wherein

the last mentioned means includes a rotatable

knob having an arrow thereon pointing in the
direction of the valve having the direct connec-
tion with the movable wall. SR |

5. The invention defined by claim 3, wherein
said levers are pivoted intermediate their ends
and there is yielding means connecting the free
ends of the levers together and urging same to-
ward each other: so that the valves are urged in

6. In fluid flow control apparatus: means de-
fining 2 chamber having a pair of inlets and an
outlet, a valve for each inlet; a movable wall sub-
jected on one side fto pressure in said chamber;
connecting means between said movable wall and

having two operative positions, said connecting

means including direct and lost motion connec-

tions for each valve, said connections being so .

70

arranged that when one valve is directly con-
nected with the movable wall the other valve 1s

connected thereto by a lost motion .connection,
‘the pressure in sald chamber acting on said mov-
able wall urging the valves in the closing direc-

tion; yielding means for urging the valves in the
closing direction; means for selectively actuating
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the connecting means; and pressure indicating
means for indicating which inlet is supplying
fluid pressure t6 the chamber.

7. In fluid flow control apparatus: means de-

fining a chamber having a pair of inlets for con-
nection with sources of fluid pressure, and an
outlet; a valve for each inlet; a movable wall
subjected on oné side to pressure in said cham-
ber; connecting means between said movable
wall and said valves, said connecting means in-
cluding a direct connection with one valve and
a lost motion connection with the other valve,
pressure Iin said chamber urging the movable
wall in a direction to effect closing of said valves:
yielding means urging said valves in the opening
direction against the pressure in said chamber

urging the movable wall in the valve closing di-

rection, the connections between the movable
wall and the valves béing such that the directly

connected valve will control the flow of fluid into

the chamber when the movable wall operates in
one range and the other valve will control the
flow of fluid intp the chamber when the movahle
wall operates in another range; and pressure in-

dicating mechanism including a plate operatively

connected with the movable wall and movable
thereby to indicate which range the mavable
wall isin. |

6. In fluid flow control apparatus: means de-
fining a chamber having a pair of inlets for con-

10

30

nection with sources of fluid pressure, and. an

outlet; a valve for each inlet; o movable wall
subjected on one side to pressure i said cham-
ber; connecting means between said movable
wall and said valves, $aid connecting means in-
cluding a direct connection with one valve and
2 lost motion connection with the other valve,
pressure in said chamber urging the movable wall
In a direction to effect closing of said valves:
yielding means urging said valves in the opening
direction against the pressure in said chamber
urging the movable wall in the valve closing di-
‘rection, the connections between the movable
wall and the valves being such that the directly
- connected valve Wwill control the flow of fiuid
‘into the chamber ‘when the movabis wall operates
~ in one range and thé other valve will control the
flow of fluid into the chambér when the movable
wall operates in another range: and pressure in-
dicating mechanism including a lever pivotally
mounted intermediate its ends, one end being

operatively connected with the movable wall and

the other end having a substantially horizontal
portion, a plate hinged on said horizontal por-
ticn of the lever and depending theréfrom, said
‘plate being located adjacent a peep hole provided
in the means defining said chamber, said plate
being so marked as to indicate the range in
which the movable wall is operating.

9. In fluid flow regulating apparatus: means
defining & pressure chambeér having an outlet: a
pair of inlet valves for said chamber: a movable
wall subjected on o6ne side to pressure in said
chamber; connecting means between said mov-

‘able wall and-said valves, said connecting means .

including a direct connection with one valve and
‘a lost motion conhection with the other valve,
pressure in said chamber urging the movable wall
in a direction to effect closing of said valves:
vielding means urging said valves in the opening
direction, the connections between the movable
wall and the valves being such that the directly
‘eonnected valve will control the flow of fluid into
the chamber when the movable wall operates in
one range and the othér valve will control the

T
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flow of fluid into the chambér when said wall
operateées in another range; and means controlled
by said movable wall for indicating the range
within which said wall is operating, |

10. In fluid pressure regulating apparatus:
means defining a pressure chamber having an
outlet; a pair of inlet valves for said chamber;
ylelding means urging said valves closed: a mova-
ble wall subjected on one side to the pressure in
sald chamber; connecting means between said
movable wall and said inlet valves, said ¢on-
necting means including positive connection
means and lost motion connection means for each
valve, said Wall being positively connected to one
valve for controlling same in oné stage of pres-
sure regulation, and connected through said lost
motion connection with the other valve, the lat-
ter valve being controlled in a second stage of
operation; and yielding means urging the valves
in the opening direction in opposition to the
pressure in the ¢chamber acting on the movable
wall urging the valves in the closing direction.

11. In fluid pressure régulating apparatus:
Ineans defining 4 pressure chamber having an
outlet; a pair of inlet valves for -said _pressure

champer; yielding means urging said valves

closed; and control means for said valves, in-
cluding a movable wall subjected t0 the pressire
in said chamber and positive and lost motion
connecting means betweén said wall and said

. valves whereby the wall ¢ontrols one valve for

ellecting regulation of the pressure in said cham-
Ber when said préssure is substantially at one
bredetermined valug, said yielding means main-
taining the other valvée closed, and when the
pressure in said chamber drops to substantially
another predetermined valué said wall moves to
2 position whereat it controls the other valve so
as to maintain the pressure in said chamber at
substantially the second mentioned predeter-
mined value.

12. In pressure regulating apparatus: means
defining a pressure chamber having an outlet;
& pair of inlet valves for said pressure chamber:
a movable wall subjected on one side to pressure
in sald chamber; dnd ¢onnecting means between
sald wall and said valves, said connecting means
Including releasable intérlocking parts which,
when interlocked, provide a direct connection be-
tween said wall and one of said valves, and when
released provides a lost motion connection there-
petween, ‘said connecting means being so ar-
ranged that when there is a direct connection be-
tween said wall and one of the valves there is g
lost motion connection between said wall and
the other of said valves. I

13. In fluid pressure reguiating apparatus
neans defining a pressure chamber having an
outlet; a pair of inlet valves for said pressire
chamber; a movable wall subjected to pressure in
sald chamber; and connecting means between
said wall and said valves, said connecting means
including a part having two operative positions at
either of which there is g ‘positive connection

hetween the wall and one of the valves establish-

ing a fixed relationship between said wall and
valve so that said wall effects positive opening
and closing movements 61 said valve with respec-
tive movements of saigd wall, 4fid & lost motion
connection between said wall and the other valve
having a predetermined amount of lost motion
between said wall and other valve. ,

14. In fluid pressure regulating apparatus:
means defining g bressure chamber having an
outlet; a pair of inlet valves for said pressute
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éhamber;' vielding means urging said valves

closed: a movable wall subjected o the pressure -

in said chamber and having two pressure Con-
trolling positions determined by the pressure in

the control chamber; and means connecting sala

- wall with the inlet valves, said connecting means
including means for establlshmg a positive direct
connection between said wall and each of the
valves and a lost motion connection between said
wall and said valves and being so arranged that
when there is a direct connection between said
wall and one of the valves there is a lost moticn

connection between said wall and the other oif

said valves.
15, In fluid pressure regulating appa,ratus:
means defining a pressure chamber having an

outlet: a pair of inlet valves; yielding means

ureing said valves closed; a movable wall sup-
jected on one side 1o pressure in said champer;
yielding means exerting effective pressure on said
valves in the opening direction and adapted to
overcome the first mentioned yielding means,
and connecting means between said movable wall

and said valves, said connecting means including

direct and lost motion connections for each valve
arranged so that when one valve has a direct
connection with the movable wall, the other valve
is connected to said wall by a lost motion con-
nection whereby said movable wall is adapted to
regulate the pressure in said chamber for main-
taining a substantially predetermined bpressure
therein by control of the directly connected valve,
and at a lower substantially predetermined pres-
sure said wall is adapted to conirol the other
valve for regulating the pressure in said chamber.

16, In fluid flow apparatus: means defining
o, chamber having a pair of inlets and an outlet;
3, valve for each inlet: a movable wall subjected

oh one side to pressure in said chamber; yielding

means exerting effective pressure on said wall in
opposition to the pressure in the chamber; con-

necting means between said movable wall and

said valves, sald connectmg means including dl-

2,626,628
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rect and lost motion econnections for each valve,
said connections being SO a,rranged that when
one valve is directly connected with the movable
wall a lost motion connection is interposed be-

tween said wall and the other valve; and manual

 operable means for selectively actuating the con-

10

necting means.

17. In fiuid flow congrol cuppm atus: means de-
fining a chamber having a pair of inlets and an
outlet: a valve for each inlet; a movable wall
subjected on one side to pressure in said cham-
her; yvielding means exerting effiective pressure on

- said wall in opposition to the pressure in the

29

30
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40

chamber; connecting means between said mova-
bie wall and said valves, said connectiing means
including direct and lost motion connections for
each valve, said connections being so0 arranged
that when one valve is directly connected with
the movable wall a lost motion connection is in-
terposed between said wall and the other valve;

and means for selectively actuating the connect-

ing means. |
HAROLD L. NCRWAY.

WILLIS A. PERRY.

REFERENCES CITED

The following references are of record in the
file of this patent:

UNITED STATES PATENTS
MNumbper Name Date
2,197,144 Carnes — e Apr. 16, 1940
2,311,828 Hansen _ e Feb. 23, 1643
2,334,577 Wolfe e - Nov. 23, 1943
2,380,956 Evarts o ~Aug. 7, 1945
2,384,266 St. Clair e Sept. 4, 1945
2,397,670 Kruglet . Apr. 2, 1946
: FOREIGN PATENTS

Number Country - Dafte
503,304 Germany - — e July 25, 1930
305679 Sweden . Nov, 3, 1915




	Drawings
	Front Page
	Specification
	Claims

