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This invention relates to control devices which
may govern mechanism oi any type. In the par-
ticular embodiment we have lustrated the in-
vention is applied to an oil burning steam heater

5 as our first commercial devices were used in con-
neetion with that mechanism. The invention,
however, is of broad scope and may either shut
off or initiate the movement of any chosen mech-
anism or it may operate a make and break de-

10 vice and in the latter case obviously some installa-
tions will require that the current be bhroken
whereas other quite similar installations will re-
guire that under the same conditions the circuit
e completed. The primary object of this inven-
1% %ion is to provide a device that will operate in
some fashion entirely automatically and in re-
sponse to either of two movements substantially
ot right angles to each other or to the combined

moveraents. A second and important cbject of .

20 the present invention is the provision of an su-
tomatic switch which will be operated by a hori-
zontal movement of the contrel device to open or
close the switch and in addition will be cperated
to open or clese the device independently of the

25 first movement if the control rod be moved in'a
different direction.

A still further object of the present invention
les in the provision of an automatic device for
control of the motor of an oil burner by either

30 change in pressure or change in water level or
both.

In many installations it is common to cut off
the heat when the steam pressure or the temper-
ature reéaches some chosen maximuwm point and

33 to turn on the heat either by moving s valve or
starting a motor when some chosen minimum is
reached and the. installation generally contains
in addition a separate switch which closes the
valve or stops the motor whenever the water level

10 sinks below & certain chosen point. While the
two devices working together are very common
there is no simple compact automatic control unit
for accomplishing both purposes.

. In the drawing:

15 PFigure 1 is a side elevation partly broken away.

Pigure 2 is an end view of the preferred appa-
ratus as shown in Figure 1 but with the ca
removed. ’

Figure 3 is a side elevation of a modified form.

30 Figure 4 is a still further modification.

Figure 5 is an end view of the switch cradle.
Figure 6 Is a plan of the contact members shown

in Figure 4.

In the preferred form shown in Figures I ang 2,
the device consists in 2 casting 10 having g steam
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inlet nipple 11 and a water inlet 12, the former in
communication with the steam chamber of the
boiler and the latter in communication with the
water wiich is being heated., The pressure in the
chamber 13 will, therefore, be the same as the
pressure in the steain line and the entire device
is so locatied that the chosen water level is ab the
longitudinal center line of the cylindrical cast-
ing 10,

T the open end of the casting 10 is secured
e aisk 14 wermanently carryving g corrugated
metal cylinder 15 hereinafter called the bellows.
The circular end 16 of the bellows is preferably
of slightly heavier metal than the corrugated
portion and this disk carries centrally a bearing
17 and carries near its periphery a foat 18.
While obviously the float 18 may be spaced away
from the bellows gs in earlier models, we Aind it
convenient to build the hellows in the short test
tube form illustrated and to fasten it securely
and permanently to the bellows and also the rod
20 which slides freely but rather smugly thru
the bearing 17.

From the above it will be seen that the cham-
her 13 is fluid and liguid tight and that when the
‘steam pressure entering thru port 11 increases
the bellows will be made shorter and since the
bellows carries the float and the rod 20 is at-
tached to the floatl at its far end any increase of
pressure will move the rod 20 in an axial direc-
tion and any decrease in pressure, augmented,
if desired, by the optional helical spring 21 which
we find unnecessary with the rather low pres-
sure encountered in oil burning heaters, the rod
20-is moved horizontal to the right as seen in
Figure 1. A further and totally independent
movement of the rod follows changes in the
water level. As illustrated the water level is at
the desired height. Should the water level sink
in the main device the water level in chamber
13 would respond at once and the float 20 would
fall but since the bellows is fast to the closure
disk 14 the rod 20 will turn about the bearing
17 which acts as 2 fulerum. The bellows, being

readily bendable, will permit the necessary tilt-

ing of the end wall 16 as will readily he under-
stocd by those familiar with these elements. It
will thus be seen that the central rod 20 will
move axially in response to pressure changes and

will tilt ebout some central point in response to !

water level changes.

In the preferred form the object which is con-
trolled by movement of the rod is an electric
meke and break apparatus of the mercury type
known in the trade as 3 mercoid switch. This
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tube is given the numeral 22 and recelves its
currents thru wires 23 leading to an outlet box
24. While the tube itself is of well-known com-
mercial form its mounting is novel. The remov-
able end wall 14 of the pressure chamber car-
ries the outlet box at the bottom and two paral-
iel brackets 25, the free ends of which are con~
nected by s pivot rod 26 on which is swung a
eradle 27 which is merely a strap of material
preferably spring mefal to embrace rather firmly
the tiltable mercoid tube 22. At each side and
diametrically of the tube is an outwardly ex-
tending lug 28 positioned so as to be engaged
by a rather heavy wire frame 30 adjustably car-
ried on the control rod 20. We prefer to have
the engagement between the lug 28 and the frame
30 adjusteble because in this way we can use
the same device for many different types of in-
stallation. A very convenient way of .achieving
this purpose is by having a portion of the con-
ttol rod 20 threaded and on this threaded por-
tion we locate a nut 31 having an extended sleeve
32 which is annularly grooved to receive the
nearly circular end 33 of the fork frame 30. The
frame being of spring steel can be adjusted man-
ually after the nut is correctly set o as not to
engage either the tube or the sides of the cradle
97 and preferably the nut 31 should be held in
chosen position by some positive means such as
the lock nut 34. Upon decrease of pressure in
the chamber 13 the rod 20 moves to the righf
and the space between the lug 28 and the verti-
cally standing arms of' the fork 30 increases.

" When, however, the pressure increases within the
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chamber the entire rod is moved to the lefi and
at the chosen pressure the frame strikes the two
lugs 28 and tilts the mercoid tube 22 about its
pivot 26 and this act causes the current to be
broken if the two contacts in the mercoid tube
are near the left hand edge or cauce the current
to be made if the contact should be in the other
end of the tube. As illustrated the contacts are

. in the left hand end and the pressure breaks the

50

55

60

05

70

75

electric current which in this case goes io the

+ motor and the stopping of the motor in turn

cuts off the supply of liquid fuel. When the
pressure or temperature decreases the bellows 15
expands and the current is again completed to
the motor. :

The same mercury tube 22 responds inde-
pendently to a change in water level. The con-
trol rod 20 at its extreme left hand edge is bent
upwardly as at 36. We do not find it necessary
to fork this end but the rounded free end strikes
the tube at its lowest point and with pressure
changes merely slides horizontal on the tube hav-
ing no effect whatsoever upon it. Should the
water level drop, however, the end 36 of the con-
trol rod is elevated and this tilts-the mercury
tube 22 in exactly the same way as does the en-
gagement between the frame 30 and the lugs 28.
It will be noted that the upturned end 36 of the
control rod also acts as & stop for the switch.
Except for this provision it would be necessary
to have some means for preventing the heavier
left hand end of the tube moving downwardly.

In Figure 3 the casing is made in two parts 10®
and 10® binding between them in fluid tight man-
ner a circularly corrugated disk 40 to which the
control rod 20® is permanently secured. The

- float 18® in this case is spaced from the dia-

fragm disk 40 but the operating mechanism in
the left hand space is identical and, as in the
preferred form, it is covered by a readily re-
movable light cap 41 which may, if desired, be of
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glass or other transparent material. In Figure 4
the mercury switch is replaced by a pair of spaced
terminals 44 which are bridged to complete the
circuit by the upturned end 36° of the control
rod 20°. The frame 30 has its counterpart in a
cam surface 45 which presses two spring leaf
terminals 44 downward into contact with an elec-
trically - condueting bridging member 46 carried
on the control rod preferably in an adjustable
manner as by the nut 31b. In this modification
the member 47 moves horizontally in accordance
with some change in conditions as,- for example,
& change in pressure. The rod carries a plate 48
which may engage a roller 49 on the control rod
which is spring pressed against the plate 48 so
as to move the control rod horizontally against
the spring. 'The member 50 corresponds to the
fioat and it moves vertically in accordance with
some change in conditions as, for example, the
water level. This member 50 ends in a ring 51
which rather snugly embraces the control rod
which slides freely in a spherical bearing 52 set
in 8 wall 14>, As in the other modifications the
circuit is completed or is broken as may be desired
upon 8 movement of the member 47 in one direc-
tion and by & movement of the member 50 in a

direction at right angles to the movement of the

member 47. .

What we claim is:

1. A device operated by changes in water level
and pressure, comprising a float, a pressure re-
sponsive element secured to said fioat, means ac-
tuated by the fioat in response to changes in liquid
level, said means so- connected to the pressure
responsive element as to be actuated thereby in-
dependently of the liquid level changes.

2. In combination, a float, & pressure respon-
sive device, an operating element, a mercury
switch tube and a cradle therefor, said tube and
cradle forming & pivoted crank of which the tube
is the substantially horizontal arm and the cradle
is the substantially vertical arm, said operating
element being pivotally supported by the pres-
sure responsive. device and so connected to the
float as to be actuated by changes in liquid level,

the operating element being positioned to move.

against the vertical arm of the suspended crank
when actuated by the pressure responsive device,
and positioned to move against the horizontal
tube when actuated about its pivot by the float.

3. A bellows and a float fixedly secured thereto
in combination with a rod to produce 2 movement
of one end thereof in two directions normal to
each other.

4. A diafragm and a float in combination with
one end of a rod to produce a movement of the
other end of the rod in two directions normal to
each other.

5. The combination with a member to operate
a control device, of actuating means to move the

‘member in one direction in accordance with a

changed condition, and a second actuating means
fixedly secured to said first mentioned means to
move the member at an angle to such direction
in accordance with a different changed condition.
6. In a device for completing an electrical cir-
cuit, a rod, a bearing in which the rod is slidably
and pivotally supported, and means located on one
side of said bearing moving substantially nor-
mally to each other for moving the rod in and
about its bearing. :
7. In a pressure operated switch controllin
device, a pivoted cradle, a pressure responsive
member, a rod connected to said member, a cam

adjustably secured on said rod to tilt the cradle
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upon increase of pressure, and means at the end
of the rod for holding the cradle at horizontal,

8. In combination, a cylindrical bellows ex-
pansible under pressure, a float secured to the
bellows, and a rod fast to the float and passing
axially thru the hellows.

9. In combination, a corrugated metal pressure
responsive cylinder-closed at one end by a disk, &
perforated wall supporting the eylinder at the
free end in fluid tight fashion, a rod passing thru
the hole in the wall and passing axially thru the
cylinder, and a float secured 'te the free end of
the rod.

10. In combination, a chamber adapted to be
placed in communication with a fluld reservoir
and. & pressure system, a pressure responsive di-
afragm closing one side of said chamber, a mem-
ber pivoted to said diafragm and @ float secured to
the member and lying within the chamber.

11, In a switch, & pair of contacts, a bridging
member mounted to Jjoin sald contacts upon
lowering of o water level, & second bridging mem-
ber, and pressure responsive means to cause the
second bridging member to join sald contacts.

12, In combination, 2 vessel having a steam
port and a water port, & ficat within said cham-
ber, & pivoted lever carrying ssid fleat, pressure
responsive means for moving the pivot of the lever
in 2 horizontal direction, g tiltable member sup-
ported by the lever, and means for translating the
sliding movement of the lever into tilting mevm
ment of the member indenendently of the support
given the tilting member by the rod.

13. In combingtion, 8 rod, adapted to open m‘d
close an electric swiich, means responsive {0 pres-
sure changes 1o move the rod, snd a foab secured
to said rod to move the rod in response to changes

3

within the casing and connected to sald switch
operating means whereby 2 change of pressure in
the casing actuates the switch actuating means,
in combination with meens within the casing
including & foat, said switch operating means
connected to and communicating the movement
of sald float to the exterior of the casing whereby
changes in the water level in the boiler actuate
the switch.

i8. In combination, a casing, an apertured
closure on one end of the casing, a pressure re-
sponsive bellows secured to said closure over
seid aperture and extending within the casing,
e float secured to the inner end of the bellows, &
rod connected to the bellows and to the float
and exiending thru said aperture and switch
means mounted adjacent the free end of the rod
whereby movement of the rod due to pressure
change and water level change or both operates
said switch. )

20. In combination, o cylindrical bellows hav-
Ing & closed end and an open end, & float sealed
tc seld clossd end, & rod secured to said closed
end, o water level casing having an apertured
well end means for sscuring said open end io
seid well whereby the bellows, the float and
the rod are supported by the wall, seid rod ex
tending from sald closed end sxially thru ube
bellows and thru said wall and means mounted
exterior of said cesing adepbed to be operated by

axizl snd fransverse movement of the fres end
of seid rod.

21, A device operated by changes in water
level and pressurs, comprising s pressure re-
sponsive element, o float supported by said sie-
ment, mesns aciuated by the fAoal in response
to changes In lguld level, szid means being Ax-

in liquid level.

14, An electric switeh, g rod, & pressure respon-
sive member secured io said rod to move the rod
axially to operate said switch, and & float dirvectly
secured to sald rod to operate said switch in ac-
cordence with louid level changes.

15. A switch operating unit consisting of means
responsive to liquid level changes and means re-
sponsive to pressure changes, and a switch engag-

" ing member rigidly secured to both of said means

to move constantly therewith.

16. In combination, a member having a free end
adapted to be operatively connected to a desired
mechanism, activating means located at a fixed
distance from said free end and responsive to
liquid level changes for moving the free end of
said member, and means responsive to pressure
changes tc move the free end of the member, said
first mentioned means being so connected to said
member as {0 maintain said fixed distance during
all changes in pressure and liquid ievel.

£7. In combinstion, & chamber having an open-
ing in one wall, & pressure responsive device seal-
ing said chamber, a rod centrally pivoted in said
device, a foat within the chamber and secured to
one end of the rod, the free end of said rod ex-
tending thru said opening, a switch adjacent to
said free end and adapted to be operated thereby
upon movement of the rod by preisure on the
device or by change in water level in sgil chamber.

18. A combined pressure and float actusted
switch mechanism for boilers, comprising a cag-
ing having means for communicating with the in-
terior of a boller above and below the water level
thereof, an electric switch mechanism including
a mercury tube switch and operating means for
throwing the switch tube to open and closed po-
sitions, an expansible and contractible member

edly secured to the pressure responsive slement
whereby changes in pressure actuate said mesns
independently of change in liquid level.

22. In combination, & water level casing hav-
ing & rvemovable spertured wall, a pressure re-
sponsive bellows within the casing secured to the
wall, & float secured o the kellows, a rod se-
cured to the foat and thereby to the bellows
and extending thru the apertured wall, and &
switch mounted on said casing adjacent the free
end of ssid rod and adapted to be operated
thereby.

23. A combined pressure and fioat actuated
switch mechanism for bollers, comprising & water
ievel casing, o pressure responsive device and g
float within the casing, an electric switch mech-
anism including o mercury switch tube sus-
pended in & pivoted cradle, & unitary means for
moving the tube into open and closed positions,
sald means being connected to the pressure re-
sponsive device and fioat on the interior of the
casing whereby change in pressure or change in
weter level will actuate said switch.

24. A combined pressure and float actuated
mechanism for boilers, comprising a casing pro-

vided with means for communicating with the

interior of o holler above and below the water
level therecf, an electric switch mechanism in-
cluding a mercury switch tube pivotally supported
by sald cesing, unitary operating means for mov-
ing the switch tube into open and closed posi-
tions, & opressure responsive device of the bellows
type secured to the inner wall of the casing and
g flogt within the casing, sald float and said de-
vice being connected together and to said switch
operating means whereby either change in pres-
sure or chenge in water level or hoth will move
sald operating means to actuate said switch.
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25. In a mercury tube switch having but two
moving parts, a support, a cradle freely suspended
on a pivot in said support, a mercury tube re-
siliently clamped in said cradle and adapted to
hang in a substantially horizontal position below
gaid pivot, a pivoted rod, float means on one end
of said rod for turning the same ghout its pivot
to bring the free end thereof into engagement
with said tube to thereby actuate the switch.
26. In a mercury tube switch, o support, &
cradle freely suspended on a pivot in sald sup-
port, o mercury tube resiliently clamped in said

1,085,859

cradle and adapted to hang in a substantially
horizontal position below said pivot, a pivoted
rod, float means on one end of said rod for turning
the same about its pivot to bring the free end
thereof into engagement with said tube-to thereby
actuate the switch, means for moving said rod

‘and its pivot longitudinally, and means on the

rod. for engaging said cradle during said longi-
tudinal movement to thereby actuste the switch.

EDWIN C. LOESSER.
WILLIAM L. HICKESTEIN.
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