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This invention relates to control devices which 
finay govern mechanism of any type. In the par 
ticular embodiment We have illustrated the ill 
vention is applied to an oil burning Stear heater 
as our first commercial devices were used in coin 
nection with that nechanism. The invention, 
Rowever, is of broad Scope and may either shut 
of oil initiate the novenent of any chose: Elec 
anism or it may operate a nake and greak die 
vice and in the atter case obviously SO2me installa 
ions will require that the current be broken 
Whereas other quite Sinilar installations Will re 
cire inst under the sane conditions the circuit 
2e completed. The primary object of this inven 

5 ion is to provide a device that Will Operate in 
some fashion entirely automatically and in re 
sponse to either of two movements substantially 
a right angles to each other or to the COinbined 
movements. A second and important object of 
the present invention is the provision of an all 
tomatic switch which will be operated by a hori 
zontal movement of the control device to Open of 
close the switch and in addition will be operated 
to open or close the device independently of the 
first movement if the control rod be moved in a 
different direction. 
A still further object of the present invention 

lies in the provision of an automatic device for 
control of the motor of an oil burner by either 
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 reaches some chosen maximum point and 
to turn on the heat either by moving a Valve or 
starting a notor when Some chosen ninimum is 
reached and the installation generally contains 
in addition a separate Switch which closes the 
valve or stops the motor whenever the Water level 
sinks below a certain chosen point. While the 
two devices working together are very Connon 
there is no simple compact automatic control unit 
for accomplishing both purposes. 

the drawing: 
Figure 1 is a side elevation partly broken away. 
Figure 2 is an end view of the preferred appa 

status as shown in Figure 1 but with the cap 
removed. 
Figure 3 is a side elevation of a modified form. 
Figure 4 is a still further modification. 
Figure 5 is an end view of the Switch cradle. 
Sigure 6 is a plan of the contact members shown 

is Figure &. 
In the preferred form shown in Figures 1 and 2, 
he device consists in a casting 0 having a stean 

... RESSED 1920, seiss No. 501,983 5s. SS 
(C. 200---S4) 

illet nipple i and a Water inlet 12, the former in 
CCEYillication. With the Steam chamber of the 
toiler 2nd tie latter in cornunication with the 
Water Wiich is being heated. The pressure in the 
Canber i3 will, therefore, be the Sayne as the 
preSSUie is the Steai En line and the entire device 
is So iocated that the chosen Water level is a the 
iOrigit dinal center iiine of the cylindrical cast 
ig 10. 

sc the open end of the casting 10 is secured 
a disi. 24. germanently carrying a corrugated 
Snetai cylinder i5 hereinaster called the bellows. 
he circular end 6 of the bellows is preferably 

of slightly heavier metal then the corrugated 
artion and his disk carries centrally a bearing 

i' and carries hear its periphery a foat, 18. 
While obviously the float 18 nay be spaced away 
from the belows as in earlier models, we find it 
Convenient to build the bellows 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 snugly thru 
the bearing . 

Frog in the above it will be seen that the cham 
ber i3 is jiuid and liquid tight and that when the 
Stean preSSU re 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 float at its far end any increase of 
preSSure Will Ove the rod 20 in an axial direc 
tion and any decrease in pressure, augmented, 
if desired, by the optional helical spring 2 which 
we find unnecessary with the rather low gres 
Stre encountered in oil burning heaters, the rod 
20 is loved horizontal to the right as seen in 
Figure i. A further and totally independent 
novement 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 
3 Would ireSpond 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 

Which acts as a fulcrum. The bellows, being 
readily bendable, will permit the necessary tilt 
ing of the end wall 16 as will readily be under 
stood by those familiar with these elements. It 
Will thus be seen that the central rod 20 will 
InOWe axially in response to pressure changes and 
will tilt about some central point in response to : 
Water level changes. 

in the preferred for in the object Which is con 
trolled by in ovement of the rod is an electric 
Siake and break apparatus of the mercury type 

is now in in the trade as a linercoid switch. This 
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tube is given the numeral 22 and receives, its 
currents thru wires 23 leading to an outlet toox 
24. While the tube itself is of Well-known cont 
mercial form its mounting is novel. The remov" 
able end wall 14 of the pressure chamber ca 
res the outlet box at the bottom and two paral 
lel brackets 25, the free ends of which are con 
nected by a pivot rod 26 on which is swung a 
cradle 27 which is merely a strap of material 
preferably spring metal 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 
tied on the control rod 20. We prefer to have 
the engagement between the lug 28 and the frame 
30 adjustable because in this way We can Se 
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 
trol 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 So as not to 
engage either the tube or the sides of the cradle 
27 and preferably the nut 3i 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 right 
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 left 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 cause 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 
electric current which in this case goes to 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 a 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 10b binding between them in fluid tight man 
ner a circularly corrugated disk 40 to which the 
control rod 208 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 

1985,659 
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 20b. 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 conducting 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, 
a 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 
foat 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 a Wall 4b. As in the other modifications the 
circuit is completed or is broken as may be desired 
upon a movement of the member 47 in one direc 
tion and by a 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 float, means ac 
tuated by the float 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, a pressure respon 
sive device, an Operating element, a mercury 
Switch tube and a cradle therefor, Said tube and 
cradle forming a 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 a 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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1985,659 
upon increase of pressure, and means at the end 
of the rod for holding the cradle at horizontal, 

8. In combination, a cylindrica bellows ex 
pansible under pressure, a float Secured to the 
bellows, and a rod fast to the float and passing 
axially thru the belows. 

9. In combination, a corrugated metail pressure 
responsive cylinder closed at one end by a disk, a 
perforated wall supporting the cylinder 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 to the free enti of 
the rod. 

10. In combination, a chamber adapted to be 
placed in communication with a fluid reservoir 
and a pressure System, a pressure responsive di 
afragm closing one side of said chamber, a rem 
be pivoted to said diafragm and a float secured to 
the member and lying within the chamber. 

11. In a Switch, a pair of contacts, a bridging 
Saember nonted to join said contacts to 
Bowering of a Water level, a second bridging Sena 
ber, and pressure responsive Eneans to cause the 
Second bridging member to oil said coacŠs. 

2. E. contination, 3 vesse laving a steaEE. 
port and a Water port, 3 ficat yitish said crania 
ber, a pivoted ever carrying said fica, pressure 
responsive means for Roving the givo, o elieve 
in E, Orizontai direction, 2, itale gene Sup 
ported by the ever, and Eleans for translating the 
sliding Lovegnent of the ever into ting gove 
ment of theneraber independentiy of the Spor, 
given the tilting Eneine by he rod. V 

3. In costination, a rod, adapted to ope, &c. 
close an electric switch, Enea as responsive Go pres 
St.Xe changes to Emove tine rod, &nd a foat, sectised 
to Said rod to Rove the rod in response to changes 
in liquid level. 

4. An electric switch, a rod, 8, pressure respoi 
Sive meanoer secured to Said rod to nove the ro 
axially to Operate said Switch, and a float directly 
Secured to Saidi rod to operate said switch iE sc 
cordance with liquid level changes. 

15. A switch operating unit consisting of means 
responsive to liquid levei changes and means re 
Sponsive to pressure changes, and a Switch engag 
ing member rigidly Secured to both of said ears 
to move constantly therewith. 

6. r. combination, a neber having a free e. 
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 meaber, and means responsive to pressure 
changes to nove the free end of the member, said 
first mentioned means being so connected to said 
member as to maintain said fixed distance during 
all changes in pressure and liquid level. 

E7. In CORhipination, a chamber having as open 
ing in One Wail, a pressure responsive device see 
ing said charaber, a rod centrally pivoted in said 
device, a fios, within the caller and Secred to 
one end of the rod, the free end of said roi ex 
tending trul Said opening, a Switch adjacent to 
said free end and adapted to be operated thereby 
upon movement of the rod by pressure on the 
device or by change in Water level in Sai chee. 

18. A combined pressure and float actuated 
Switch nechanism for boilers, comprising a cas 
ing having neans for communicating with the in 
terior of a boilier above and below the Water eve 
thereof, an electric Switch mechanism including 
a mercury tube Switch and operating means for 
throwing the SWitch tube to open and closed poe 
Sitions, an expansible and contractible Eneinber 

S 
Within the casing and connected to said switch 
operating means whereby a change of pressure in 
the casing actuates the switch actuating means, 
in Coimbination with means within the casing 
including 8, float, said Switch operating means 
connected to and communicating the movement 
of Said float to the exterior of the casing whereby 
changes is he water level in the boiler actuate 
the SWitch. 

9. In coenigination, a casing, an apertured 
closire on One end of the casing, a pressure re 
SEOsive belows secured to said closure over 
Said agettie and extending within the casing, 
a float Secured to the inner end of the bellows, B, 
rod connected to the bellows and to the foat 
and extending tal" said aperture and switch 
SeaSS routed adjacent the free end of the rod 
Wheeky ovement of the rod due to pressure 
change and Water level change or both operates 
Said SYiter. 

20. Its corniciation, a cylindrical bellows hav 
ing & closed end and an open end, & float sealed 
$o Said closed end, a rod secured to said closed 
eiad, & 78te: evei casing having an apertured 
Weil Ynd SYe3 as fos' securing said open end to 
S&id WSii Rie?eloy the fellows, the oat, and 
the rod &re Supported by the wall, said rod ex 
tending iroz. Said closed end axially thru the 
belovys 3rd tiaru said waii Sind neans mounted 
exterio of SEid cesing adapted to be operated by 
alia. 82d A'anSve:"Se ginoveinent of the gree end 
of Said 'Oc. 
2. A device operated by changes in Water 

levei aSac OS 3.SSE3a, comprising a pressure re 
SEO Siye eleE392, & Siost supported by said sie. 

i? eat, grees as actuated toy the fioa, in response 
to Craiges i3 is laid level, said means being fix 
edy Secked to the pressure responsive element 
Wieseky caa.ges is pressure actuate said Yaeans 
indiegendeny of change in liquid level. 

22. COEatonation, a Water level casing inay 
gag & ire: OVEile apertli red vall, a pressure re 
Sponsive cellows Within the casing secured to the 
Wai, 8, 20s: Secured to line bellows, a rod se 
cured to the oat and thereby to the cellows 
&nd eated::g the the apertured wall, and a 
SWitch Roused on said casing adjacent the free 
end of ssid rod and adapted to be operated 
thereby, 

23. A. COE oined pressure and float, actuated 
SWitc. Saechasis for boilers, comprising B, water 
level casing, a pressure responsive device and a 
oat, Within the casing, an electric switch mech 

3.Riss, including g, Enercury SWitch tube sus 
ended in a pivoted cradle, a unitary means for 

Egoving the tube into open and closed positions, 
Said Ileans Reing connected to the pressure re 
Sponsive device and float on the interior of the 
Casig Whereby change in preSSure or change in 
Watex eyei Fi actuate Said SWitch. 

24. A coRoined pressure &nd loat actuated 
Enecanis2 i? or boilers, coSprising a casing pro 
Wided With Eleans for cornunicating with the 
interior of , boiler above and below the water 
level thereo, an electric Switch mechanism in 
cluding a Xercury SWitch tube pivotally supported 
by Said Casing, initary Operating neans for now 
ing the SWitch tube into Open and closed posi 
tions, a pressure responsive device of the bellows 
type secured to the inner Wall of the casing and 
a flo2, Yitiial tie casing, Said float and Said de 
vice being connected together and to said Switch 
operating Eleans whereby either change in pres 
Stre or cage is Water level or both will move 
Said 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 horizontai 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. 

26. In a mercury tube Switch, a support, a 
Cradle freely Suspended. On a pivot in Said Slip 
port, a mercury tube resiliently clamped in said 

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 Sane 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 actuate the switch. 

EDWIN. C. LOESSER. 
WaAM L. H. CKSTEIN. 
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