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2,459,968 
UNITED STATES PATENT OFFICE 

ADJUSTABLE TITHERMOST TATT 

John Leonard Schwartz, Philadelphia, Pa., as 
signor, by mesne assignments, to The Phila 
delphia. Thermometer Company, Philadelphia, 
Pa., a partnership comprised of J. Leonard 
Schwartz and Hugo Engelhardt 
Application August 21, 1945, Serial No. 611,819 

This invention relates to adjustable thermo 
stats, and particularly to devices controlling the 
closing of an electric circuit as a result of the 
expansion of mercury in a glass bulb, at a tem 
perature which is predeterminedly variable. 

In the prior art of such thermostats many 
efforts have been made to provide an adjustably 
positioned electrode moving in a packing gland 
or the like, but as these are never vacuum-tight, 
the devices are purely theoretical and for all 
practical considerations are inoperative. In the 
relatively few devices in which the operating 
parts are enclosed in a vacuum-tight disposition 
to the mercury column, the glass blowing prob 
lens connected with the manufacture have been 
So complex as to militate against commercial 
production, and moreover the operation of the 
adjustable electrode has been in many cases 
uncertain, subject to change under conditions 
of vibration, and of very limited range. Addi 
tionally, the marking of the devices for the point 
of desired temperature has been difficult and in 
many cases inaccurate. In many instances glass 
rupturing amalgamation of electrode and mer 
cury has been accelerated by the necessary loca 
tion of the electrodes in proximity to the bulb 
and eXpOSure thereof to the heat of the bath inci 
dent upon the bulb. Finally, such prior devices 
have been cumbersome, possessed of strains which 
are incapable of relief, and are, therefore, delicate 
and incapable of use where frangibility is a 
hazard. 

It is among the objects of this invention: to 
provide improvements in the art of adjustable 
thermostats of the thermometer type; to obviate 
the disadvantages of the prior art adjustable 
thermostats; to provide a thermometer type ad 
justable thermostat in which the working elle 
ments are preformed separately from the glass 
in which they are ultimately enclosed prior to 
evacuation of the glass portion; to provide an 
adjustable thernostat with a double bore col 
umn, in One bore of which the adjustable or work 
ing electrode is movable to varying contact with 
nercury movable in the bore from the bulb and 
the other bore of which receives a common elec 
trode and contains mercury contacting same and 
which forms the common return; to provide an 
adjustable thermostat of the thermometer type 
in which the column leading from the mercury 
bulb has no encasing shell and which therefore 
avoids the thermal lag attaching to prior art 
devices, to provide an adjustable thermostat in 
which fractional degree adjustments can be 
obtained; to provide a micrometric adjustment 
for the electrode of an adjustable thermostat; 
to provide an adjustable thermostat of the ther 
mometer type which minimizes and simplifies 
glass blowing techniques; to provide an adjust 
able thermostat with a column having a double 
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bore leading to an enlargement in which there is 
a partition to form centering means for the ad 
justable and fixed electrode elements, and also, 
when required, which forms a pocket for a re 
serve supply of mercury to be used when changes 
of setting are to be made; to provide a thermon 
eter type of adjustable thermostat by which cali 
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bration is simplified and rendered more accurate 
than has previously been thought possible; to 
provide an adjustable thermostat of extreme 
sensitivity; to provide an adjustable thermostat 
so arranged that the common electrode is remote 
from the mercury bulb to minimize the effects 
of the hot bath thereon; to provide an adjust 
able thermostat in which amalgamation of elec 
trodes is minimized; and other objects and ad 
vantages will become more apparent as the de 
scription proceeds. 
In the accompanying drawings forming part 

of this description: 
Fig. 1 represents a transverse vertical section 

through one form of adjustable thermostat ac 
cording to the invention, partially in elevation. 

Fig. 2 represents a fragmentary enlarged Sec 
tion of the upper end of the thermostat of Fig. 1, 
taken on line 2-2 of Fig. 6. 

Figs. 3 and 4 represent respectively horizontal 
sections through the thermostat taken on lines 
3-3 and 4-4 respectively of Fig. 2. 

Fig. 5 represents a fragmentary perspective of 
the preformed adjustment device of the invention 
according to the disclosure of Fig. 2. 

Fig. 6 represents a fragmentary vertical Sece 
tion partially in elevation of the upper end of 
an adjustable thermostat taken on line 6-6 of 
Fig. 2. 

Fig. 7 represents a side elevation, partially in 
section, of an assembled adjustable thermostat 
in a protective housing according to one form 
thereof. 

Fig. 8 represents a fragmentary enlarged ver 
tical section partially in elevation of a modified 
form of adjustment mechanism. 

Fig. 9 represents a fragmentary enlarged trans 
verse vertical section of the modified form of 
adjustment mechanism of Fig. 8, taken on line 
9-9 thereof. 

Figs. 10 and 11 respectively represent trans 
verse horizontal Sections of the modified form 
of adjustment taken on lines 10-í0 and í 1- ! 
respectively, of Fig. 9. 

Fig. 12 represents a vertical transverse section 
through the double bore column and the mercury 
bulb, showing a modified form of common elec 
trode disposition remote from the vicinity of the 
bulb to minimize amalgamation thereof with the 
mercury conductor. 

Fig. 13 represents a fragmentary perspective 
partially in section of the adjustment according 
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to the modified form in the glass housing thereof 
and showing calibrations on the housing. 

Fig. 14 represents a fragmentary enlarged per 
spective of the double bore column of Fig. 12, 
showing calibrations on the column. 

Fig.15 represents a fragmentary elevation of 
the annular magnet used to actuate the adjusting 
mechanism of either form of thermostat dis 
closed, showing the calibrations for same relative 
to a datum line on the fragmentary elevation of 
the stationary housing. 

In carrying out the invention in a preferred 
embodiment, an arrangement of threaded Shank 
and traveling nut is provided and a working elec 
trode is carried and adjusted in Setting by the nut, 
and this is disposed in a glass housing. An arma 
ture is provided internally of the housing for 
actuating the shaft in accordance with the rota 
tions of an externally mounted annular magnet, 
and a double bore glass column is provided, one 
bore of which communicates with the bulb of 
mercury and the glass housing and the movable 
or working electrode travels in this bore to make 
and break contact with the mercury in the bore. 
The other bore forms a receiver for a common 
electrode as a common return and is in contact 
with the mercury bulb either directly or indirectly 
through the second bore, or through a cross con 
nection to the first bore. n 

Referring to Figs. 1, 2, 3, 4, 5, 6 and 7, the 
thermostat 0, at the lower end, has a mercury 
bulb in direct communication with a working 
bore 2 of a double bored column 3. In this 
embodiment of the invention a short transverse 
embedded wire connector 4 is fused into the glass 
of the column f3, and extends from the mercury 
in the bore 2 to the mercury in the common bore 
5 of the double bore column. As shown in Fig. 

14 in detail, the column 3 is preferably formed 
with an arcuate shield of white, as at S em 
bedded and fused into or on the column itself 
and which is of Such arcuate length and dis 
position as to shield the common bore 5 from 
view of the observer, while permitting the work 
ing bore 2 to be observed from a proper angle 
outside of the column. In one form of calibra 
tion of the instrument, the column 3 itself is 
graduated externally in lines viewable against 
the background of the working bore, and of the 
electrode working therein, to be described. It 
will be observed that the mercury bulb ft con 
taining the mercury 8, and the double bored 
column 3 leading to it, are not housed by any 
additional glass housing or other shielding ele 
ment so that when immersed in a hot bath the 
reactions of the expanding mercury in the bulb 
and column bore 2 are fast and free frominertial 
lag. 
At the upper end of the column a single 

slightly enlarged glass tube or housing 20 is fused, 
which is of such internal diameter and so ar 
ranged as to receive the metallic adjusting and 
Supporting mechanism to be described. The 
upper end of the enlarged compartment defined 
by housing tube 20 is initially left open to receive 
the inserted assembly, to be described, and is 
arranged to be subsequently evacuated and the 
upper end fused shut in the completion of the 
instrument, as will be described. The merely 
slightly enlarged housing tube 20 and the upper 
end of the Column 3 are provided with a median 
glass partition 2 extending diametrically com 
pletely across the lower end of the tube 20, and 
fused into the end of column 3 and into the 
wall of housing 20 to form with the convergent 

s 

2,459,968 

walls 22 and 23 of the housing 20 generally funnel 
shaped pockets, respectively 26 and 25, leading 
respectively into the upper ends of the respective 
common bore is and the working bore 2 of the 
column 3. It will be seen that the funnel-like 
pockets 24 and 25 are preferably flattened on one 
side where they are formed by the sides of the 
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relatively flat partition, and are rounded in the 
remainder of their peripheries. Pocket 24 forms 
a reservoir for receiving and storing mercury as 
a reservoir from which to restore mercury to the 
Working bore, while pocket 25, in addition to 
forming a funnel for adding mercury to the work 
ing bore, also serves as a relief for mercury that 
may be extruded by excess heat and consequent 
expansion of the mercury from the working bore 
2. Pocket 26 is used as a reservoir, as noted, 
from which the mercury can be moved by tilting 
the instrument to cause it to leave the pocket 24 
to run into the chamber formed by the housing 
tube 26, after which the device can be rotated 
while tilted to place the pocket 25 downwardly, 
then the device can be restored to a vertical po 
sition and the mercury initially in the reservoir 
24 will be disposed in the pocket funnel device 25. 
Excess mercury from bore 5, on the other hand, 
can be moved into the storage reservoir 28 by a 
reversal of this procedure. The provision of the 
double bore tube facilitates the formation of the 
partition 2 between the bores, and insures the 
exact Symmetrical centering of the latter. As 
the partition also serves as a supporting and cen 
tering device for the electrode adjustment mech 
anism, this symmetrical disposition, while not 
essential, is preferred, and is of importance. 
In the form of adjusting mechanism shown in 

the recited figures, a tube 28, formed, for in 
stance, of stainless steel, or the like, is longitudii 
nally slotted as at 27, and at the lower end is pro 
vided with an inset thrust bearing 28, into the 
Opening of which the bearing stud element 3 of 
a threaded shank or shaft 3 is relatively dropped. 
The shaft is held against vertical retraction in 
the tube by an upper bearing member 32, and the 
shank is rotatable in the bearings in fixed con 
centric disposition in the tube. At its upper end 
the threaded shank 3 is continued beyond the 
upper bearing 32, in a shaft 34 upon the subse 
quently attached preferably enlarged head 35 of 
which the winged armature 36 is anchored. This 
latter may be of any desired construction but for 
cheapness and efficiency preferably comprises a 
Single piece of sheet material of ferrous nature, 
so as to provide a central relatively planar por 
tion 3 extending on each side of a central 
grooved portion 38 having a complemental grip 
ping portion 40 embracing the enlarged head so 
that the planar portion is diametrical of the en 
larged head, with oppositely directed generally 
arcuate wing elements 4 and 42 at the outer 
ends of planar portion 3. The armature is ar 
ranged to turn with a sufficient degree of clear 
ance relative to the inner surface of the hous 
ing tube 20, while still being within the range of 
the magnetic fux of the magnet to be described, 
when the assembly is properly disposed in the 
glass housing .20. To secure such accurate dis 
position, the lower end of the tube 26 has four 
radially extending arms secured to the tube, and 
preferably comprising integral prolongations 
thereof, respectively designated as 43, 44, 45 and 
46, and of such length as to center the lower end 

75. 

of the tube in the glass tube 20. Preferably, the 
lower end of the tube 26 has a transverse slot be 
tween pairs of arms, as at 47, arranged to receive 
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the upper end of the glass partition 2. The up 
per end of the metal tube 26 has a similar series 
of radial arms respectively designated as 48, 50, 
5 and 52, and arranged in longitudinal axial 
alignment respectively with the lower arms. 
Between a complemental pair of arms, such, 

for instance, as lower arm 46 and upper arm 52, 
there extends a permanently open glass tube 53 
of small bore fused over laterally at the ends to 
anchor it in the arms, and which serves as an in 
sulating guide for a common electrode, to be 
described. Upper arm 50 serves as a terminal for 
the grounding of the metal tube assembly by a 
lead 49 in electrical contact with the Working 
electrode, to be described. 
A traveling nut 54 is provided, having a lateral 

extension 55, guided and held against rotation in 
the slot 27 of the tube 26, threaded upon the shaft 
3 and arranged to travel vertically as the shaft 
is rotated. The outer end of the extension 55 car 
ries the elongated thin fairly stiff metallic elec 
trode 59, which in final position extends down 
wardly between the lower arms 44 and 45, through 
the funnel-like pocket 25 and into the bore 2 in 
which it is vertically adjustable. 
The assembly as described is dropped into the 

open upper end of the glass tube 20, guided by 
the respective arms of the metal tube, until slot 
4. thereof seats upon the glass partition 2. At 
this juncture the glass of housing 20 just above 
the respective upper arms 43 to 52 respectively 
preferably is softened by heat, and a slight in 
dentation is made therein, forming a small abut 
ment of glass in the housing wall overlying and 
preventing axial movement of the upper arms 
and therefore of fixed portions of the entire unit. 
The common ground wire or connector 49 extend 
ing out of the top of the unit is preferably fused 
longitudinally into the wall of housing 20, for in 
sulating same, and is then brought through and 
fused into sealing disposition in the glass wall ad 
jacent the upper end of the glass housing 20, and 
is connected externally to a conducting annulus 
54 disposed in a groove 55 toward the end of the 
glass housing. A common electrode 56 compris 
ing a long relatively stiff thin metallic wire, is 
threaded through the glass insulating guide 53 
and through the pocket 24 beside the partition 2 
to enter into the common bore 5, where it re 
mains permanently in electrical contact with 
mercury in said Common bore, and in the form 
shown in the recited figures, through the lower 
transverse connection 4, with the mercury fa 
in bore 2. The upper end of the common elec 
trode 56 is then lead to and fused into the upper 
end of the glass tube 20, for insulating same and 
passes through the wall of the housing in sealed 
relation and is connected to the external annular 
conductor 57 received in another groove 58 
formed adjacent to the glass tube end. Then the 
entire chamber is evacuated and the end of the 
tube sealed off under vacuum, as by the tip 60. 
Alternatively, the tube may be evacuated of air 
and then filled with an inert gas such as hydro 
gen or nitrogen under pressure, to minimize oxi 
dation of the mercury. 

In the preferred embodiments of the invention, 
the respective annular connectors 54 and 57 en 
gaged in their respective grooves, are in electrical 
engagement with short Connectors respectively 6 
and 62 leading to terminals 63 and 64 on the end 
surface 65 of an insulating plastic mass 66 en 
tirely surrounding the short Connectors and the 
constricted end of the glass tube 20, and anchor 
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6 
ing the whole in a guarding housing sleeve, pref 
erably of metal, as 67. The housing, formed of 
brass or the like, terminates at the upper end just 
short of the upper end 65 of plastic mass 66, and 
is provided with diametrically oppositely disposed 
studs 68, for bayonet-joint coupling to a contact 
making coupling member 70, by which the unit 
can be supported. The latter has contact ele 
ments f and 72 forming terminals for connec 
tors 73 and 74 to the relay or other circuit oper 
ated by the thermoStat. The metal sleeve 67 
forming an effectively integral part of the ther 
mostat unit in one form is rather short and at the 
lower end terminates in an internally threaded 
enlargement 5 spaced from the glass tube 20. 
A short externally threaded sleeve 6 of a diame 
ter closely hugging the glass tube 20 is threaded 
into the enlargement and has an annular lower 
flange 77 forming a seat for an annular magnet 
78. The flange is preferably knurled on its outer 
periphery to facilitate manual tightening, to en 
gage the magnet between the flange and the 
planar lower surface 80 of the enlargement 75, to 
hold the magnet in a given position of angular 
adjustment. The length of the assembly of hous 
ing sleeves and magnet is Such as to dispose the 
armature 36 of the adjusting unit axially so as to 
expose it to the magnetic flux of the magnet. A 
slight loosening of the lower threaded sleeve 76 
enables manual angular adjusting of the magnet 
to rotate the armature to move the working elec 
trode vertically in the working bore, to vary the 
setting at which the expanding mercury estab 
lishes contact. After a new setting has been 
made, the magnet is held stationary while the 
threaded sleeve is turned to tighten upon the 
magnet and hold it against undesired change of 
angular position. 
As is known of such magnets, it is possible to 

have several different polarities in its peripheral 
extent, and the magnetic flux is of such strength 
that the armature 36 is in effect practically 
geared to the magnet and responds with ar: 
angular change of position to the minutest 
change of angular position of the magnet. By 
having a suitable fine pitch. On the threaded 
shank 3 and the complemental traveling nut 58, 
an extremely minute change of vertical position 
ing of the working electrode is available, which 
can represent a small fraction of a degree, and 
this can be predetermined and controlled in a 
satisfactory manner. Illustratively, as shown in 
Fig. 15, the annular magnet is provided with a 
series of vertically extending calibrations, as at 
8 f, at the upper edge of the magnet, passing suc 
cessively under a Wertical datum line 82, in 
scribed on the stationary enlargement 75. This 
convenience is facilitated by applying legends in 
dicating the direction of relative movement of 
the Imagnet to secure a desired direction of verti 
cal adjustment of the working electrode 59. Il 
lustratively, small arrows indicate the direction 
of movement to secure relative raising or lower 
ing of the working electrode, and the legends 
"raise' and "lower' are applied to the stationary 
part on the respective sides of the datum line 82. 
By such predetermined relationship micrometric 
adjustments of the working electrode are secured. 
In the form of thermostat just described, the 

common bore 5, is provided with a block 89 to 
keep it out of contact with the mercury 8 in the 
bulb ft, and the bore is filled with mercury ex 
tending into the pocket 24 at the terminus of the 
common bore 5, and forming a globule of re 
serve mercury 83. The entire common bore is 
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fled with a continuation of the mercury globule 
down below the cross connection 4 and against 
the block 89. The common electrode extends 
well down into the mercury in the common bore. 
The calibrations 7 applied to the exterior of the 
column may be applied after the relation of the 
working electrode to the column of mercury in 
the working bore has been established, and in 
this case it may mot be necessary to provide any 
reservoir globule of mercury in the pocket 24. 
Usually, however, the calibrations will be applied 
and subsequently interpreted in the light of 
actual functioning Of the device. 
The instrument will be suitably supported and 

connected through the couplings shown, to the 
relay or other instruments which are to be con 
trolled, the magnet will be turned on its support 
to turn the armature and the threaded shaft in 
such direction as to dispose the free lower end of 
the working electrode opposite the proper call 
bration of the series for the temperature at 
which the circuit is to be closed. The instrull 
ment in use is then placed in the bath or other 
heated medium and exposed to the varying heat 
thereof. When the predetermined heat is at 
tained, through expansion of the mercury A8 in 
the bulb , the ascending column of mercury 8 
in the working bore f2 will touch the free end of 
the working electrode and a circuit will be closed 
or completed from the wire 73, contact, term 
inal 63, short connector 6, through the Common 
electrode 56, through the mercury 83 in the com 
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mon bore, through the cross connection 4 into . 
the mercury column in the working bore 2, 
through the adjustable electrode wire 59, into the 
metallic assembly of the nut, shaft, metal tube 
and grounding wire 49, and through short con 
nection 57 to terminal 64, contact 72 and wire 4. 
The remainder of the electrical network is of no 
particular moment in the instant invention, but 
the closing of the circuit will perform such tasks 
as may be necessary, whether to actuate a relay, 
modify an existing electronic System, or the like. 

If actual tests indicate that the level of the 
mercury 80 in the working bore is too high for 
the actual temperature for which the device has 
been calibrated and by which it is set, the device 
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Such a situation may occur, for instance, if the 
lower end of the instrument is inserted too deep 
ly into the bath so that the latter surrounds the 
column f3 above the cross connection of the 
device so far described. This may cause a 
gradual increase of thickness of the cross con 
nection 4 from amalgamation with the mercury 
in the common bore, or from the working bore, 
which in due course, by a sort of creeping action 
along the cross connection sets up, internal 
strains by the enlarging cross connection, and 
rupture and destruction of the instrument may 
occur. Of course, in the normal proper use of 
the instrument, this hazard does not become ef 
fective, but it may be difficult to insure proper 
Se. 
As a mcdification that may well be the pre 

ferred form of the invention, to minimize the 
chances of the previously discussed undue anal. 
gamation, the structure showvn in Fig. 12 is pro 
vided. In this form of device a double-bored 
column 93 is provided in which both the com 
mon bore 98 and the working bore 98 are in cone 
stant communication With the interior of the 
bulb 96. The common bore S4 extends almost to 
the point of debouchment into the enlargement. 
formed by the housing tube 2, beside the parti 
tion 2, where it is sealed transversely as at 8. 
The mercury, 8 extends permanently from the 
bulb up into the common core 94 to the trans 
verse abutment 9 despite fluctuations in volume 
of the mercury in the bulb 95, The column 3 
contains a short pocket 98 in axial alignment 
With the common bore 94 on the other side of the 
abutment 9, in which a globule of mercury OC 
is disposed and permanently held and the upper 
end of the pocket 88, is provided with a trans 
verse abutment of in which there is an aperture 
82 to admit the downwardly pushed common 

electrode 56, extending through the opening 2 
into the mercury in pocket 98 after passing 
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may be heated to a point of forcing some mercury 
outwardly into the pocket 25, after which the in 
strument is inverted, and turned to cause the 
globule to pass on the other side of the partition 
t storage in the pocket 24, upon restoring the 
vertical position of the instrument. Conversely, 
if the amount of mercury is low in the working 
bore, additional mercury can be caused to enter 
this bore from the storage globule, by reversing 
the inclination and rotation, and heating the 
bulb until the mercury then placed in the pocket 
25 joins the column to form a solid column in the 
Working bore 2 as it contracts. 

It is to be observed that the instrument as 
formed, is slim, and has no supplemental enclos 
ing tubes of glass surrounding other tubes or 
columns, as for protecting a common electrode 
entering the bulb ft, as in prior devices, and that 
extremely fine and delicate adjustments can be 
made for the circuit controlling temperatures. 
Applicant has discovered that under certain 

Conditions an amalgamation of the mercury with 
a connector wire or electrode occurs, which may 
ultimately be disruptive of the glass in which the 
wire is fused. Such a condition may occur when 
the embedded wire is in more or less constant 
contact with mercury at Such elevated tempera 
tures that volatilization of the mercury occurs. 
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through the relatively short upper bore G3 lead 
ing from the housing 20 in axial alignment with 
the pocket 98 and the common bore 86. A short 
wire 99 only long enough to establish a good 
electrical contact between the mercury in the 
common bore 94 and the mercury O in the 
pocket 98, is fused into the partition of abut 
ment 97. The mercury is preferably not of 
Such volume as to completely fill the short bore 
98, but is of such depth as to establish good 
electrical contact with the end of the common 
electrode 56 when the latter has been pushed a 
Suitable distance into the bore 98. 

It will be observed that with this modified 
form the circuit is from outside of the instru 
ment, through the common electrode 58, the mer 
cury 100 in pocket 98, the wire 99, and the mer 
cury 9 in the common bore 96 and in the bulb 
96, through the mercury in the working bore 86, 
and through the working electrode 59, and 
through the connections already described, out 
of the instrument. . Note that the wire 99 is well 
toward the upper end of the instrument, well 
away from the direct or radiant heat of the bath 

75 

and is therefore so disposed as to be relatively 
immune to the amalgamation that night attach 
to its disposition close to the bulb. 
As a further protection for the instrument 

either in the form just described or in the modi 
fied form to be described, a metallic shield and 
guard may be provided as shown in Fig. 7. In 
this form, illustratively, the upper metallic mem 
ber comprises a short sleeve 3 closed at the 
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upper end by an insulating apertured plug 84 
through which the lead wires for the instrument 
extend, as at 85 and 86 in the modified form of 
the upper end of the instrument shown, and the 
lower end is provided with a reduced portion 8 
forming a downwardly presenting thrust shoulder 
88, and upon which the annular magnet 8 is 
rotatably mounted. The sleeve 83 has an ex 
ternally threaded portion 79 at its lower end be 
low the reduced portion 8, and to this is 
threaded a longitudinally slotted cylindrical tube 
90 in which the slot 9 forms a sight window for 
the double bore column 3. The protecting tube 
90 is open at the lower end at 97 to enable the 
bath to enter the tube 90 to incidence upon the 
bulb ft, and preferably the tube 90 carries the 
anchored supporting flange 92 by which the in 
strument is held in predeterminedly positioned 
vertical disposition in the bath. 

It will be seen that within the broad purview 
of the invention, of entirely preformed actuat 
ing means insertable in the glass assembly, other 
forms of actuating devices and assemblies can be 
used. One Such modified form is illustrated in 
Figs. 8, 9, 10, 11 and 13. In this form of the 
invention, in place of the concentrically disposed 
slotted tube of the previous forms, an eccen 
trically disposed backing plate is provided as at 
03 and which at the upper end has angularly 

divergent, preferably integral, arms, comprising 
a long arm f O4 having an aperture fos, and a 
pair of spaced short arms respectively 06 and 
07, the ends of which are preferably curved to 

conform to the interior of the slightly enlarged 
glass tube housing 20. In this connection, it is 
to be understood that the glass structure is the 
same in both types of thermostats, except p0s 
sibly for graduations, and the same reference 
characters attach to like parts. Similarly the 
arms of the previously described form of actuat 
ing assembly will also preferably be curved to fit 
the housing tube 20. The short arm 06 of the 
instant form is apertured as at 08 and a short 
glass tube 0 as an insulating guide has one end 
fused over outwardly to anchor the tube in the 
arm 06. The outer ends of the arms 07 and 
C6 in one direction and of the long arm 04 in 

a diametrically opposite direction, have such 
spacing as just to conform to the interior cir 
cumference of the glass tube 20. At the lower 
end of the plate O3 there are a pair of spaced 
angularly divergent short arms, respectively 
and f2., in aligrment respectively, with the re 
spective upper short arms O6 and 07, and arm 

has an aperture f3 in which the lower end 
of the guiding insulating glass tube O is re 
ceived and fused to anchored relation. The 
lower end of plate A3 has an angularly bent 
third arm. aligned with the upper long arm 04, 
and comprising a short member 4 in a plane 
ahove the lower short arms and f2, bent 
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ranged so as to abut the plate itself laterally against the partition, 
A threaded shaft 20 is provided having a re 

duced upper end 2 i insertable though the aper 
ture 05 in the upper arm 04 and forming a 
shoulder 22 for engagement beneath the said 
arm when inserted from below and at the lower 
end the shank is also reduced into a bearing ex 
tension 23 insertable through the aperture 8 
in the upper bent member 7, and forming a 
shoulder. 24 engaging the upper surface of mem 
ber 7. The threaded shank is thus disposed 
concentrically and symmetrically in the glass 
housing. A traveling nut 25 is provided having 
a flattened edge surface at 26 arranged for sub 
stantially parallel juxtapositioning relative to 
the flat plate '03 to prevent the nut from turning 
with the shaft. The nut is provided with an 
angular projection 27 which carries the working 
electrode 59, in the same manner as before with 
the earlier figures. In assembling the threaded 
shank and the backing and supporting plate, the 
lower bent arm with the reentrant terminal is 
initially bent downwardly to enable the shank 
carrying the nut to be inserted from below into 
the upper arm, after which the lower arm is 
bent back substantially to the position indicated 
in Fig. 8, and the lower terminal is properly 
placed in the aperture to receive it, and the as 
sembly is complete. If desired, and the flat back 
ing plate conduces toward it, suitable gradua 
tions, as 28, are inscribed on the backing plate 
in a vertical column to which an edge of the 
traveling nut is juxtaposed, so that the setting 
of the instrument for the predetermined operat 
ing temperature can be read directly against the 
backing plate. The assembled plate and its mem 
bers is inserted axially into the end of the rel 
atively enlarged tube 20 and rests upon the par 
tition 2. Then after suitably softening the glass 
adjacent to and over at least one of the upper 
arms O6 and 07, and 04, small indentations 
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are made in the glass to anchor the metallic as 
sembly in place, and the remainder of the clos 
ing steps are taken as recited of the earlier fig 
ures. The upper end of the reduced shank por 
tion of the threaded shaft is supplied with the 
armature, as in the other figures and the arm 
O4 is in contact with the short connection 49, 50 and the operation of the device will be clear. 
A third point of application of the calibrations 

is upon the external surface of the glass tube 20, 
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which is advantageous, as the calibrations can be 
applied, as can those identified as 7 in the earlier 
figures, after the instrument has been completed 
and the actual settings for the instrument can 
be determined by its performance. 

60 
intr'ariv as at 5, to abut against the stde of . 
thn mrriian partition 2. and member t 4 termi 
natters in a short transverse member f 6 reen 
tran'v bent upon itself as at 7. The reen 
trant portion f is apertured as at ft 8 and 
fnrymr a vertical abutment, to rest upon the top 
inf 'he nartition 2 f to support the plate assem 
hiv inst daerribed. It will be understood that the 
shrirt r rim her f A is of nrnoer length between 
thr writira wall portion f is and the free Outer 
An is nf the short, arms and 2 as to fit 
ºninºv b^*ween the partition and the inner sur 
face of the glass tuhe 20 to anchor the plate. 
if desired, the proportions of the arms can be ar 
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To utilize these external calibrations, a pointer 30 is 
formed on the traveling nut and juxtaposed to 
the interior of the glass tube 20. If the pointer 
is brightly colored, as by being painted red, or 
the like, it is perfectly easy to read the setting of 
the traveling nut, and therefore the operative 
position of the lower end of the working elec 
trode 59, relative to the calibrations 28. 
The simplicity, economy and accuracy of the 

instrumelt will be clear. 
Having thus described my invention, I claim: 
1. An adjustable thermostat assembly of glass 

which comprises a double bored column of glass, 
a bulb on one end of the column in communica 
tion with at least one of the bores therein, a hol 
low glass housing on and merging axially into 
the other end of the column and in direct con 
munication with both bores of the column sub 



2,459,968 

stantially at the mergence of the housing and 
the column, mercury in the bulb and in both 
bores, the mercury in the bores being electrically 
connected, said bores being arranged respec 
tively to receive movable and stationary elec 
trodes to complete a circuit through the thermo 
stat. 

2. An adjustable thermostat assembly of glass 
which comprises a double bored column of glass, 
a bulb on one end of the column in communica () 
tion with at least one of the bores therein, a glass 
housing on the other end of the column in com 
munication with both bores of the column, and 
a partition fused to the end of the column be 
tween the bores and to the interior of the hous 
ing to define spaced pockets communicating with 
the respective bores of the column mercury in 
both bores and in said bulb, the mercury in said 
bores being electrically inter-connected remote 
from the housing and said pockets and bores 
being arranged to receive respectively a fixed 
electrode in permanent contact with the mercury 
in one bore, and a movable electrode arranged 
for make and break contact with the mercury 
in the other bore to control a circuit through the 
thermostat. 3. An adjustable thermostat assembly of glass 
which comprises a double bored column of glass, 
a bulb on one end of the column in communica 
tion with at least one of the bores therein, a glass 
housing on the other end of the column in com 
munication with both bores of the column, and 
a partition fused to the end of the column be 
tween the bores and to the interior of the housing 
to define spaced pockets communicating with the 
respective bores of the column, said housing 
tapering toward the end of the column to taper 
said pockets and impart a guiding funnel-like 
characteristic thereto mercury in both bores and 
in said bulb, the mercury in said bores being elec 
trically interconnected remote from the housing 
and said pockets and bores being arranged to re 
ceive respectively a fixed electrode in permament 
contact with the mercury in one bore, and a mov 
able electrode arranged for make and break con 
tact with the mercury in the other bore to control 
a circuit through the thermostat, one of said 
pockets being a reservoir in which to store ex 
cess mercury On one side of the partition. 

4. An adjustable thermostat assembly of glass ; 
which comprises a double bored column of glass, 
a bulb on one end of the column in communica 
tion with at least one of the bores therein, a glass 
housing on the other end of the column in com 
munication with both bores of the column, a me- : 
tallic actuating assembly mounted in the hous 
ing, comprising a supporting member, a threaded 
shaft journalled on the member, a threaded nut 
axially movable on the threaded shaft, an elec 
trode wire carried by the nut and having a free 
end extending into one of the bores of said col 
umn, means including mercury in the other of 
said bores establishing a common electrical 
ground, electrode connections for leading a power 
source to the common ground and to the actuat 
ing assembly, and means for establishing elec 
trical connection between the Working and con 
mon electrode. 

5. An adjustable thermostat assembly of glass 
which comprises a double bored column of glass, 
a bulb on one end of the column in communica 
tion with at least one of the bores therein, a 
glass housing on the other end of the column in 
communication with both bores of the column 
a partition fused to the end of the column be 
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tween the bores and to the interior of the hous 
ing to define spaced pockets communicating with 
the respective bores of the column, a metallic 
actuating assembly mounted on said partition 
and held against unitary movement axially of 
said housing, a metallic electrode connected Op 
eratively with the actuating assembly and ex 
tending into one of said bores for relative move 
ment therein, a grounding electrode extending 
from the housing into the other of said bores 
in said column, mercury in both bores, and means 
forming an electrical connection between the 
mercury in the bores to close the electrical path 
between the electrodes. 

6. An adjustable thermostat assembly of glass 
which comprises a double bored column of glass, 
a bulb on one end of the column in communica 
tion with at least one of the bores therein, a glass 
housing on the other end of the column in com 
munication with both bores of the column a par 
tition fused to the end of the column between the 
bores and to the interior of the housing to define 
spaced pockets communicating witht the respec 
tive bores of the column, a metallic actuating as 
sembly mounted on said partition and held 
against unitary movement axially of said housing, 
said metallic assembly comprising a preformed 
unit of a support, a threaded shaft journalled on 
the support, a nut mounted on the shaft and held 
against rotation, an armature on the shaft in 
the housing, a Working electrode carried at one 
end by said nut and extending into one of the 
bores in said column, and an external magnetic 
device juxtaposed to said armature to change the 
angular position of the latter and turn the shaft 
to control axial nut movement, an electrical con 
nection between the bores, and an electrode ex 
tending from within the housing into the other of 
said bores to complete a circuit through the ther. 
mostat. 

7. An adjustable thermostat comprising an 
electrode actuating unit including a threaded unit 
having an axis and the rotation of which unit 
controls the disposition of an electrode, an arma 
ture for the unit comprising a sheet metal ele 
ment having wings spaced from the axis of the 
threaded unit. 

8. An adjustable thermostat comprising an 
electrode actuating unit including a threaded 
unit having an axis and the rotation of which 
unit controls the disposition of an electrode, an 
armature for the unit comprising a sheet metal 
element having wings Spaced from the axis of 
the threaded unit, said wings being joined to the 
threaded unit by a substantially planar section 
diametrically extending from the threaded unit 
and substantially intersecting said axis. 

9. An adjustable thermostat comprising an 
electrode actuating unit including a threaded 
unit having an axis and the rotation of which 
unit controls the disposition of an electrode, an 
armature for the unit comprising a sheet metal 
element having wings spaced from the axis of 
the threaded unit, said wings being relatively 
oppositely extending from a substantially planar 
section, and the planar section being mounted 
on the threaded unit. 

10. An armature for a threaded unit for an 
adjustable thermostat comprising an integral 
sheet metal assembly, the assembly having a 
symmetrically disposed axial rib and groove por 
tion arranged to embrace a shaft, connecting 
portions extending laterally outwardly from the 
rib and groove and wings forming the terminals 
for the connecting portions each joined at one 
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end to the Outer end of its respective connecting 
portion and extending arcuately in relatively op 
posite directions generally concentric with the 
rib and groove portions in spaced relation thereto. 

11. An adjustable thermostat comprising a 
glass bulb, mercury in the bulb, a column of glass 
mounted on the bulb, said column having two 
parallel spaced bores comprising respectively 
a working and a common bore extending longi 
tudinally thereof with one of the bores in com 
munication with the bulb mercury in the com 
mon bore, a glass housing fused to the column 
remote from the bulb, a support mounted in the 
housing, a rotatable element mounted in the sup 
port and including an armature rotatable in the 
glass housing, an electrode axially adjustable 
in the working bore, means connecting the elec 
trode and rotatable element for axially adjust 
ing the electrode with rotations of the element, 
an electrical connecting system in electrical 
connection at one end with the electrode and at 
the other extending through the glass housing, 
a Connon electrode in the housing extending 
into the mercury in the common bore, electrical 
connecting means leading from said common 
electrode through the glass housing, means es 
tablishing electrical connection between the 
common electrode and the mercury in the work 
ing bore, and rotatable means establishing 
polarized magnetic flux externally of the hous 
ing incident upon said armature and so arranged 
as to rotate the armature and rotatable element 
as the means is rotated. 

12. An adjustable thermostat comprising a 
glass bulb, mercury in the bulb, a column of ::. 
glass mounted on the bulb, said column having 
two parallel spaced bores comprising respectively 
a working and a common bore extending longi 
tudinally thereof with one of the bores in com 
munication with the bulb, a glass housing fused 
to the column remote from the bulb, a support 
mounted in the housing, a rotatable element 
mounted in the support and including an arma 
ture rotatable in the glass housing an electrode 
axially adjustable in the working bore, means 
connecting the electrode and rotatable element 
for axially adjusting the electrode with rotations 
of the element, an electrical connecting system 
in electrical connection at one end with the 
electrode and at the other extending through 
the glass housing, a common electrode in the 
housing extending into the common bore, elec 
trical connecting means leading from said com 
mon electrode through the glass housing, means 
establishing electrical connection between the 
common electrode and the mercury in the work 
ing bore, and rotatable means establishing polar 
ized magnetic flux externally of the housing in 
cident upon said armature and so arranged as 
to rotate the armature and rotatable element 
as the means is rotated, said means establishing 
electrical connection comprising mercury in the 
common bore in direct electrical commounica 
tion with the mercury in the bulb. 

13. An adjustable thermostat comprising a 
glass bulb, mercury in the bulb, a column of glass 
mounted on the bulb, said column having two 
parallel spaced bores comprising respectively a 
working and a common bore extending longi 
tudinally thereof with one of the bores in com 
munication with the bulb, a glass housing fused 
to the column remote from the bulb, a support 
mounted in the housing, a rotatable element 
mounted in the support and including an arma 
ture rotatable in the glass housing, an electrode 
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axially adjustable in the working bore, means 
connecting the electrode and rotatable element 
for axially adjusting the electrode with rotations 
of the element, an electrical connecting system 
in electrical connection at one end with the 
electrode and at the other extending through the 
glass housing, a common electrode in the housing 
extending into the common bore, electrical con 
necting means leading from said common elec 
trode through the glass housing, means estab 
lishing electrical connection between the com 
mon electrode and the mercury in the working 
bore, and rotatable means establishing polarized 
inagnetic flux externally of the housing incident 
upon said armature and so arranged as to ro 
tate the armature and rotatable element as the 
means is rotated, said means establishing elec 
trical connection comprising mercury in the 
common bore, an electrical connection embedded 
in the column and in contact with the mercury 
in both the common and working bores. 

14. An adjustable thermostat comprising a 
glass bulb, mercury in the bulb, a column of 
glass mounted on the bulb, said column having 
two parallel spaced bores comprising respec 
tively a working and a common bore extending 
longitudinally thereof with one of the bores in 
communication with the bulb, a glass housing 
fused to the column remote from the bulb, a 
support mounted in the housing, a rotatable ele 
ment mounted in the support and including an 
armature rotatable in the glass housing, an elec 
trode axially adjustable in the working bore, 
means connecting the electirode and rotatable 
element for axially adjusting the electrode with 
rotations of the element, an electrical connecting 
Svsten in electrical connection at one end with 
the electrode and at the other extending through 
the glass housing, a common electrode in the 
housing extending into the common bore, elec 
trical connecting means leading from said com 
mon electrode through the glass housing, means 
establishing electrical connection between the 
common electrode and the mercury in the work 

5 ing bore, and rotatable means establishing polar 
ized magnetic flux externally of the housing in 
cident upon said armature and so arranged as 
tn rotate the armature and rotatable element as 
the means is rotated, said means establishing 
electrical connection comprising mercury in the 
common bore in communication with the bulb, 
a pocket being formed in the column in sub 
stantial alignment with the common bore. mer 
cury disposed in said pocket, an electrical con 

5 nector fused in the column and establishing elec 
trical connection between the mercury in the 
common column and the pocket, and means de 
fining an opening in the pocket into which said 
common electrode may be inserted to contact 
with the mercury therein. 

15. An adjustable thermostat comprising a 
glass bulb, mercury in the bulb, a column of 
rtlass mounted on the bulb, said column having 
two parallel spaced bores comprising respectively 
a working and a common bore extending longi 
tudinally thereof with one of the bores in com 
munication with the bulb. a glass housing fused 
to the column remote from the bulb, a support 
mounted in the housing, a rotatable element 
roun“ ed in fhoi support and including an arma 
ture rotatable in the glass housing, an electrode 
axially adjustable in the working bore. means 
?onnecting the electrode and rotatable element 
for axially adjusting the electrode with rotations 
cf the element, an electrical connecting system 
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in electrical connection at one end with the 
electrode and at the other extending through the 
glass housing, a common electrode in the hous 
ing extending into the common bore, electrical 
connecting means leading from said common 
electrode through the glass housing, means con 
prising mercury establishing electrical connec 
tion between the common electrode and the mer 
cury in the working bore, and rotatable means 
establishing polarized magnetic flux externally 
of the housing incident upon said armature and 
so arranged as to rotate the armature and ro 
tatable element as the means is rotated, and cali 
brations on the thermostat relative to which the 
axial disposition of the working electrode can 
be determined. 

16. An adjustable thermostat comprising a 
glass bulb, mercury in the bulb, a column of 
glass mounted on the bulb, said column having 
two parallel spaced bores comprising respectively 
a working and a common bore extending longi 
tudinally thereof with one of the bores in com 
munication with the bulb, a glass housing fused 
to the column remote from the bulb, a support 
mounted in the housing, a rotatable element 
mounted in the support and including an arma 
ture rotatable in the glass housing, an electrode 
axially adjustable in the working bore, means 
connecting the electrode and rotatable element 
for axially adjusting the electrode with rotations 
of the element, an electrical connecting system 
in electrical connection at one end with the elec 
trode and at the other extending through the 
glass housing, a common electrode in the hous 
ing extending into the common bore, electrical 
connecting means leading from said common 
electrode through the glass housing, means es 
tablishing electrical connection between the 
common electrode and the mercury in the work 
ing bore, rotatable means establishing polarized 
magnetic flux externally of the housing incident 
upon said armature and so arranged as to rotate 
the armature and rotatable element as the means 
is rotated, said means for establishing magnetic 
flux comprising an annular magnet, and means 
for locking the magnet in a given position rela 
tive to the glass housing. 

17. An adjustable thermostat comprising a 
glass bulb, mercury in the bulb, a column of 
glass mounted on the bulb, said column having 
two parallel spaced bores comprising respectively 
a working and a common bore extending longi 
tudinally thereof with one of the bores in com 
munication with the bulb, a glass housing fused 
to the column remote from the bulb, a support 
mounted in the housing, a rotatable element 
mounted in the support and including an arma 
ture rotatable in the glass housing, an electrode 
axially adjustable in the working bore, means 
connecting the electrode and rotatable element 
for axially adjusting the electrode with rotations 
of the element, an electrical connecting system 
in electrical connection at one end with the 
electrode and at the other extending through 
the glass housing, a common electrode in the 
housing extending into the common bore, elec 
trical connecting means leading from said com 
mon electrode through the glass housing, means 
establishing electrical connection between the 
common electrode and the mercury in the work 
ing bore, rotatable means establishing polarized 
magnetic flux externally of the housing incident 
upon said armature and so arranged as to ro 
tate the armature and rotatable element as the 
means is rotated, said means for establishing 
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magnetic flux comprising an annular magnet, 
means for locking the magnet in a given position 
relative to the glass housing, said means com 
prising a pair of relatively threaded sleeve ele 
ments, means for holding one of the elements 
against movement relative to the thermostat, 
and surfaces on the respective elements for en 
gaging the magnet. 

18. An adjustable thermostat comprising a 
glass bulb, mercury in the bulb, a column of glass 
mounted on the bulb, said column having two 
parallel spaced bores comprising respectively a 
Working and a common bore extending long 
tudinally thereof with one of the bores in con 
munication with the bulb, a glass housing fused 
to the column remote from the bulb, a support 
mounted in the housing, a rotatable element 
mounted in the support and including an arma 
ture rotatable in the glass housing, an electrode 
axially adjustable in the Working bore, means 
connecting the electrode and rotatable element 
for axially adjusting the electrode with rotations 
of the element, an electrical connecting system 
in electrical connection at one end with the elec 
trode and at the other extending through the 
glass housing, a common electrode in the housing 
extending into the common bore, electrical con 
necting means leading from said common elec 
trode through the glass housing, means com 
prising mercury establishing electrical connec 
tion between the common electrode and the mer-. 
cury in the working bore, rotatable means estab 
lishing polarized magnetic flux externally of the 
housing incident upon said armature and so ar 
ranged as to rotate the armature and rotatable 
element as the means is rotated, means for vis 
ually determining the exact relative position of 
the means for establishing the magnetic flux rela 
tive to the housing. 

19. An adjustable thermostat comprising a 
glass bulb, mercury in the bulb, a column of glass 
mounted on the bulb, said column having two 
parallel spaced bores comprising respectively a 
working and a common bore extending longi 
tudinally thereof with one of the bores in con 
munication with the bulb, a glass housing fused 
to the column remote from the bulb, a support 
mounted in a housing, a rotatable element 
mounted in the support and including an arma 
ture rotatable in the glass housing, an electrode 
axially adjustable in the working bore, means 
connecting the electrode and rotatable element 
for axially adjusting the electrode with rotations 
of the element, an electrical connecting system 
in electrical connection at one end with the elec 
trode and at the other extending through the 
glass housing, a common electrode in the hous 
ing extending into the common bore, electrical 
connecting means leading from said common 
electrode through the glass housing, means es 
tablishing electrical connection between the 
common electrode and the mercury in the work 
ing bore, rotatable means establishing polarized 
magnetic flux externally of the housing inci 
dent upon said armature and so arranged as to 
rotate the armature and rotatable element as 
the means is rotated, means establishing a fixed 
datum line relative to the glass housing, and said 
means establishing a magnet flui comprising an 
annular permanent magnet having calibrations 
viewable against said datum line to enable mi 
nute angular adjustments of the magnet to se 
cure minute axial adjustments of the working 
electrode. 

20. An adjustable thermostat comprising a 
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mercury bulb, a housing, an electrode adjusting 
mechanism in the housing, a column extending 
between the bulb and housing as the only struc 
ture therebetween, said column containing two 
relatively parallel bores, of which one is a work 
ing bore, and visual masking means operatively 
associated with the column and so arranged as 
to substantially conceal the other one of the said 
two bores from a given angle of observation 
thereof while enabling proper visual observation 
of the said working bore. 

21. An adjustable thermostat assembly of glass 
which comprises a column of glass having a bore 
eccentric to the axis thereof, a bulb in communi 
cation therewith, a glass housing on the other 
end of the column in communication with said 
bore substantially concentric with the exis of 
said column, an actuating assembly mounted in 
said housing and carrying a movable electrode 
eccentric of said housing and in substantially 
axial alignment with said bore, said actuating 
assembly incorporating a rotatable element dis 
posed substantially concentric with the housing 
and with said column, an axially movable 
threaded device mounted on the shaft and having 
a portion in Substantial alignment with said bore 
to which said electrode is attached, and means 
for guiding the threaded device for axial move 
ment while substantially precluding rotative mo 
tion so as to maintain the alignment of the elec trode and bore. 

22. An adjustable thermostat assembly of glass 
which comprises a column of glass having abore 
eccentric to the axis thereof, a bulb in communi 
cation therewith, a glass housing on the other 
end of the column in communication with said 
bore substantially concentric with the axis of 
said column, an actuating assembly mounted in 
said housing and carrying a movable electrode 
eccentric to said housing and in substantially 
axial alignment with said bore, said actuating 
assembly incorporating a rotatable element dis 
posed Substantially concentric with the housing 
and with said column, an axially movable 
threaded device mounted on the shaft and to 
which said electrode is attached, means for 
guiding the threaded device for axial movement 
while substantially precluding rotative motion 
so as to maintain the alignment of the electrode 
and bore, sail last means comprising a stationary 
guide device and a complemental gudde means on 
said device both eccentric to said housing, dia. metrically spaced from said eccentric electrode. 

23. An adjustable thermostat Comprising a 
bulb for mercury, a hollow housing having up 
per and lower ends, a column extending between 
the bulb and the lower end of the housing as 
the only structure therebetween, said column having a bore communicating with the housing 
and with the bulb, an electrode movable into the 
bore, electrode adjusting mechanism disposed 
in the housing and comprising a fixed unit and 

movable unit, said fixed unit comprising an elongated member disposed longitudinally in the 
housing having at one end at least transverse 
inner surface-abutting means joined substantial 
ly rigidly to the elongated member to maintain 
the fixed unit în predeterminedy transversey lo 
cated position in the housing, and said movable 
unit Connected to said electrode. 
2. An adjustable thermostat comprising a 

bulb for mercury, a hollow housing having upper 
and lower ends, a column extending between the 
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bulb and the lower end of the housing as the 
only structure therebetween, said column having 
a bore communicating with the housing and with 
the bulb, an electrode movable into the bore, 
electrode adjusting mechanism disposed in the 
housing and comprising a fixed unit and a mov 
able unit, said fixed unit comprising an elongated 
member disposed longitudinally in the housing 
having at one end at least transverse inner Sur 
face-abutting means joined substantially rigidly 
to the elongated member to maintain the fixed 
unit in predeterminedly transversely located po 
sition in the housing, means formed in the hous 
ing to limit the axial movement of the fixed unit 
to hold it substantially rigid and immovable dur 
ing motions of the movable unit, and means con 
necting the movable unit to the electrode. 

25. An adjustable thermostat comprising a 
bulb for mercury, a hollow housing having upper 
and lower ends, a column extending between the 
bulb and the lower end of the housing as the 
only structure therebetween, said column hav 
ing a bore communicating with the housing and 
with the bulb, an electrode movable into the bore, 
electrode adjusting mechanism disposed in the 
housing and comprising a fixed unit and a mov 
able unit, said fixed unit comprising an elongated 
member disposed longitudinally in the housing 
having at one end at least transverse inner Sur 
face-abutting means joined substantially rigidly 
to the elongated member to maintain the fixed 
unit in predeterminedly transversely located po 
sition in the housing, said column having a Sec 
ond bore substantially parallel to the first and 
forming a channel for a common ground for a 
circuit controlled by the thermostat. 

26. An adjustable thermostat comprising a bulb 
for mercury, a hollow housing having upper and 
lower ends, a column extending between the bulb 
and the lower end of the housing as the only 
structure therebetween, said column having a 
bore communicating with the housing and with 
the bulb, an electrode movable into the bore, elec 
trode adjusting mechanism disposed in the hous 

5 ing and comprising a fixed unit and a movable 
unit, said fixed unit comprising an elongated 
member having integral spacing means at both 
ends arranged to cooperate with surfaces in the 
housing to maintain the elongated member in the 
housing against any lateral shifts therein, said 
housing including a relative indentation juxta 
posed to the spacing means at one end of the 
elongated member to preclude axial motion of the 
fixed unit in at least one direction, said elongated 
member comprising a guide for the movable unit, 
and said movable unit being connected to said electrode. 
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