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This 1nvention relates to a vacuum switch and

particulariy & disphragm or bellows construc-
tion to be used in connection with a control
switeh, control valve or the like.
- One cobject of the invention is to climinate the
necessivy of having a relatively large diaphragm
and a relatively large compression spring acting
against it in order for the diaphragm to respond
In 8 sensitive manner to pressure less than ai-
mospheric.

Another object is to provide a diaphragm con-
struction that can be readily mounted on a regu-
lation pressure control switch in place of the
usual pressure diaphragm and thus convert the
pressure switch into a vacuum switch withoud
the necessity of revising the switch action.

More particularly, it is my object to provide a
vacuum responsive unit having a pair of dia-
phragms of different areas or equivalent means

such as a pair of bellows, the vacuum conneciion

being made to the space between the diaphragms.

A further obiect is to provide a diaphragm
unit for response to vacuum in which the hous-
ing for the unit may be secured to a regulation

pressure control switch or the like withh connec-

tion to the space between the diaphragms of the
unit made at the outer end of the unit in the
same position asg the usual connection 0 a pres-
sure diaphragm unit.

With these and other objects in view, my in-
vention consists in the construction, arrange-
ment and combination of the various parts of
my device whereby the obiects contempiated are
attained, as hereinafter more fully set forth,
pointed cut in my claims and illustrated in the
accompanying drawings, wherein: |

Picure 1 is a vertical sectional view through &
vacuum switch embodying my invention and
showing the parts in the switch-closed position
as a result of a decrease in vacuum oOr increase
in pressure, and -

Figure 2 is a view of part of Figure 1 showing
the switeh in the open position as a result of an
increase in vacuum or decrease in pressure.

On the accompanying drawing I have used
the reference numeral {8 to indicate a control
switch housing having & cover (2. The usual
pressure operated control switch mechaniso of
the character shown in the copending applica-
tion of Rothwell and Strasser, Serial INo. 71,195,
filed January 15, 1949, now Patent No. 2,562,437,
issued July 31, 1951, is contained in the housing
10—12 and comprises in general the following
described mechanism.

A bracket 14 supports a knife edge pivotl rod
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{6 against which a switehh actuating lever 18 is
engaced by a range spring 29 adjustable by
means of g screw 22. The switch arm I8 carries
a stud 24 for actuating a switch comprising an
actuating spring blade 26 bent {o normally as-
sume the position of Figure 1, and stavionary and
movable contacts 28 and 34.

The eontact 38 is carried by a leaf spring blade
32 which is actuated by a blade 38 pivoted at one
end to a brackei 386 and extending through an
opening in an extension 38 of the switch blade
32. A spring extended tvoggle link 4% connecis
the blade 34 with a pointed element 42 on the
actuating blade 25.

A differential widening spring 44 is mounted
on a screw 45 on the lower end of which a nut
48 is mounted. The nut 48 has an extension 58
traveling in a slot 92 of a bracket 54 to prevent
the nut from rotating when the screw 45 is ad-
justed for varying the tension of the spring 44.

An actuating pin 58 is siidable in a hoss 98 of
the housing and has a head €8 on its lower end.
When the foregoing described switch mechanism
is operated as a pressure swilch, a diaphragm
housing is secured to the housing (8 as shown in
the copending application above referred to and
has a pressure responsive dlaphragm engaging
the head 60. The pressure responsive switch may
be converted to a vacuum responsive switch by
means of my present invention comprising a dia-
phragm unit which will now be described, my
unit being shown in heavy lines to distinguish it
Irom the pressure switch mechanisin thus far
described.

I provide a diaphragm housing consisting of
upper and lower formed plates £2 ang 64 secured
together by screws 68 with g relatively large dia-
phragm 68 between them. This diaphragm sep-
araties the housing £2—&4 into two compartments
designated 79 ang 12, respectively.

The plate 62 is secured to the housing i8 by
means of screws 14 with a relatively small diam-
eter diaphragm 7& interposed batween the two.
This seals off the compartment 74 from atmos-
phere, whereas the compartment 2 is open to
atmosphere by means of a vent opening 78.

Between the diapnragms &8 anda 18, I provide
a formed spacer plate 82. The compartment 19
is the one in my digphragm unit to be made
responsive to vacuum and any type of connection
may be made 10 this space but preferably I pro-
vide a fitting 82 mounted on the outer end of
the diaphragm nousing and connected with the
space 18 by a tube 84. The fitting is thus mount-
ed in the usual position ocn the diaphragm hous-
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ing so as to provide uniformity of installation
for the vacuum switch the same as for the regu-
lation pressure switch.

Practical operation

In the operation of my vacuum control device,
when the pressure is atmospheric or et leas$ less
than the desired vacuum at which cut out of the
- switch occurs, the range spring 28 will depress-the
diaphragms 88 and i% as illustrated in Figure 1
thus permitting the spring blade 26 to close the
switeh contacts 28 and 390.

it

10

From the operation just described it is obvious
that the switch is normally closed. The switch -

contacts may be connected with a motor that

15

operates a vacuum pump or the like and the .

pump may evacuate a tank or other reeepta,cle

the tank being hydraulically connected with the
fitting 82 so that the diaphragm assembly re-

sponds t{o the vacuum created therein. If this
vacuum increases (or the pressure decreases from

20

- atmospheric) there will be an upward movement |

of the large dla,phra,e‘m 68 in proportion to the
erence hetween. its area and the area of the

aiff
diaphragm 718, the top of which is responswe t0

atmospheric pressure, and the hottom of the dia-
phragm 68 being likewise . I'ESDOPSJ.VB to at-

mospheric pressure. |

When the vacuum 1eeches the desn ed prh.ssule
level for stopping the motor of the vacuum pump
it will have raised the diaphragm 58 and subse-

- quently the spacer 8% and the actuating pin 56
to swing the switch actuetmg arm {8 as to. tne_;
fecting opening of the
switch contacts 28 and 39 against.the pull of the

position of Figure 2 for e

range spring 20. The screw 22 of course can he

adjusted for securing any desn'ed degree ef Vac-'

uum befere the switch opens..

My arrangement is comparetwely mmpie and
by the use of a palr of diaphragms, one large and‘
the other small, the vacuum ceuses resyonee of
erent1&l between
the two diaphragms because of their different

the diaphragms at a pressure ch

areas. The upward mevement of the lower dia-

phragm is then transmitted through the spece:
20 to the upper dlaphregm whmh in turn moves
~the actuating pin §8 for performmg 2, control

function such as operatmcr the SWltch disclosed

or a Valve or any other control or md_lea,tmg de-.

vice. |
The dlaphregm assembly is so demgned a:s to re-

spond to maximum vacuum without the nece531ty

- of promdmg the usual oversize smgle Vecuum re=

sponsive diaphragm together mth the necessary
heavy range spring. My vacuum responsive ‘dia-
phragm unit can eccerdmgly be substituted for
8 pressure diaphragm unit on a regulation pres-
sure actuated control switch or valve w1thout

having to make any changes such as providing a
~ heavier spring and reversing the switch action of

valve action. From a manufactufing etandpomt

this is a substentla,l advantage and represents a

~considerable saving in manufacturing costs.
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While I have shown and described diaphragms
88 and 76, obviously a pair of bellows or equiva-
lent means can be used and the diaphragms may
operate any type of control or indicating device
without departing from the real spirit and pur-
pose of my invention. It is, therefore, my inten-
tion to cover by my claims any modified forms of

structure or use of mechanical equivalents which

may be reasonably included: mthm thelr seepe
I claim as my invention:
1. In a vacuum actuated contl el devme a dia~-

phragm housing having an opening, a lerge dia-

phragm mounted therein and seperahting said dia-
phragm housing into two chambers sealed by the
dlepﬂregm relative to each other, a small dia-

_phragm meunted in said opening and in sealing

relation to the wall of said housing surrounding
said opening, a vacuum connection to the space

between said diaphragms, the small diaphragm

being adapted to actuate a control element and
responsive on its outade surface to. atmospheric
pressure, said large dlepnragm being responsive
on 1ts outmde surface to atmospheric pressure,
and a spacer between sald dlephragms compris-
ing a disc against sald large dla,phlagrn and
slightly smaller than it, said disc having a cen- |
trol embossed portion engaging said- sme.ll dig~’
phragm and slightly smaller than it. o |

2. In a control device ef the ena'r'ar*ter disclosed, .
a diaphragm housing, large and small diaphragms
mounted therein, the small diaphragm being
adepted f01 11:s outer sumace to aetuete 2 con~

trol element and responsive on the outside to

atmospheric pressure, said large diaphragm be—_-_-
ing responsive on its outside to atmospheric pres-
sure, a spacer between said diaphragms, and-

- means for providing a vacuum cenneetwn to the

40

space between seld diaphragms eempmsmg a Tit-

ting mounted on the outer surface of said dia-

phragm housing opposﬂse said -outer surface of

said small diaphragm, and & hydraulic eennee-. |

tion between sau:l ﬁttmg and said ehember

3. In a vacuum unit for connection to a eentrol
smtch or the like, a small dlaphregm a large dia~
phregm spaced. therefrom means for connecting
the peripheries of said diaphrasms to form a
chamber between them, said small' diaphragm
bemg adapted to centect an actuating element

- for said contrel switch, a spacer between said dia-

- G
- &

60

phragms, 2 Cover fer said large dmehregm said

. cover and said means being connected together,

said cover having an opening to atmosphere, a
fitting mounted on said cover, and a hydraulic

| eonnectmn between said fitting and said ehamber :

FREDERICK W HOTTENROTH
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