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BE IT ENOWN, that Dirk Eisinga, of Seattle, in the
County of King, and State of Washington, Mechanical Engineer,
having made an invention entitled "Thermostatic Switoh", the
following is a full, olear and emact disclosure of the nature
of the said invention and of the best mode of realizing the
advantages thereof,

My invention relates to thermostatic switohes and
the general object of my invention is to provide & thermostatio
switch of simple end effiocient construction which is especially
well adapted for use in connection with liquid containers in
which the thermostatio element mgy be immersed in the liquid,

An important object of the invention is to provide a
thermoatat embodying a tube of metal having & high coefficient
of expansion whioch tube serves as a thermostat element and at
the seme time Berves 8s a housing for other thermostat mechanism
inoluding a metal rod having a low coeffiocliext of‘expansion and
adapted to ocooperate with said metal tube,

Another important objeoct of the invention is to provide
a thermostat switoh of this nature whioh is provided with simple
and effiocient quiok moke and quick break means for opening and
cloaing the switch with & snappy movement,

A further objeot of the invention is to provide a
thermoata tic switeh of this type in whioch all of the operating
mechaniem is readily removeble from the housing in which it is
contained without removing said housing from the liquid container
or tank in which it ias installed.

A atill furthef object is to provide a thermoatatio
switoh which employs a relatively strong tension spring for moving
eleotrical contact members with a snappy movement back and forth
between open switoh and closed switoh position, and , in whioch
the parte cooperating with this spring are arranged 8o that the
defleotion of said parts due to the tension of this spring is
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subatantially negligible.

Another obJeot is to provide a thermostatic switech
employing a spring, as above set forth, in which the spring may
be assembled with the leverse and other parts while there is no
tension on said spring and in which tension msy be placed on said
spring, after assembly, by the turning of an adjusting sorew by
which the thermostat is adjusted.

Another object of the invention is to provide a
thermostatic switch in which the thermostat is readily adjust-
gble to operate at various different temperatures.

When thermostatically ocontrolled switches of hhis
nature are installed in connection with hot water tanks they
are diffioult to remove from the tanks and require the draining
of the tanks previous to their removal. My invention makes it
unnecessary to remove the housing of the thermostatic switoh from
the tank for repalr because all of the operating mechanism is
agoessible from the exterior without removing the thermostatic
ewitch housing,

Other and more 8peaific objects of the invention will
be apparent from the following description taken in conneotion.
with the acaompanying drawings,

- In the drawings Pigure 1, is & longitudinal sectional
view of @ thermostatic switch constructed in accordance with my
invention showing the same in closed switoh position,

Pige 2, 18 a similar view showing the switch in open
poaitiong

| Fig. 3, is & oross sectlonal view substantially on
broken line 3-3 of Fig, 2, parts being shown in elevation.

Mge 4, sectional view substantially on broken line
4=4 of Fig., 1.

Pig, b, 18 a detached plan view of a switoh lever

showing oontaot means, & spring and & fragment of & lever arm

connected therewith,
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Fige 6, is 8 fragmentary seotional view on an enlarged
scale of the end of a thrust rod and a cooperating adjusting screw.

Fig. 7, is an elevation, on & reduced scale, with parts
broken away, illustrating an installation of this invention in
connection with & ﬁot liquid storage tank.

Like reference numerals designate like parta throughout
the several views.

In the drawings 10, designates a tube formed of metal
having a high coefficient of expansion. I prefer to make this
tube 0f copper although obviously other metals or metal alloys
may be umed. The tube 10 is closed at one end a8 by a cap 11
and has its other end conmnected with a housing 12, prefersbly
by threading the end of the tube into said honsing. The threaded
jointa between the cap 11, tube 10 and houaing 12 are preferably
further sealed by externally soldering the seme, 88 &t 13, thus
precluding any posaibility of leakage of water or other liquid
pest these jointa. The howaing 12 is larger than the tube 10
to afford room for the installation of switch mechenism and said
housing 12 ia externally threaded, as at 14 so that it may be
gorewed into the side of a ligquid container 15, The portion 16 32
the housing in whioh the switch mechanism is contained may be
of generally rectangular shape, 88 shown in Fig. 3.

The thermostatic mechanism which oooperates with the
tube 10 in providing the movement for aoperating the electrioc switoh
i@ in the natuxo‘ét a metal rod 17 having a low coefficient of
expangion and & lever arm 18 cooperating with said rod 17 apd
with the tube 10, whiech has a high coefficient of expansion. The
rod 17 has a hardened bearing member 20 on one end thefao!. The
bearing member 20 has a knife edge 21 which bears against a
recesaed and hardened seat 22 in an angular portion 23 of the
end of the lever arm 18, “he tip 24 of the angular portion 23
rests againat a hardened bearing disc 25 which is supported by

the cup 11, Yhis provides a relatively short lever arm 23 between
. 3.
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the tip 24 and bearing seat 22 and a relatively long lever amm
from the bearing seat 22 to the other end of the lever 18. yhe
rod 17 and lever 18 both extend throughout substantially the
entire length of the tube 10 and have their rear end portions
positioned in the housing 12, the forward end portions of the
rod 17 and lever 18 are loosely connected together to prevent
sidewise displacement thereof by a dowel pin 19 which is rigid
with the bar 17 and fits loosely into a hole 29 in the lever 18,
'he pin 19 has & léngth only slightly less than the diameter

of the tube 10 and serves as a means for preventing movement

of the end portion of rod 17 transversely of the tube.

The end portion of the rod 17 which is positioned

in the housing 12 fits alidably within a tubular boss éé which is
rigid with an end plate 27. The end plate 27 is removably secured
to the end of the housing 12 as by sorews 284 A flattened oross
pin 30, in the end portion of the rod 27 which fits into the
tubular boes 26, is positioned within longitudinal slots 31 in
aid tubular boss 26, Uhis oross pin 30 serves as a guiding means
for the rod 17 and prevents the same from turning. A hardened |
gteel ball 32, see Fig. 6, is provided in the end of the rod 17
for engagement by & pardened concave bearing member 33 on the

end of a seorew 54 which 1s threaded into the tubular boss 26
The head’ of the acrew 34 1s positioned on the exterior of the end
plate 27 and ia provided with a rigidly connected cross arm 35
which aervee/ggtg finger piece by which the sorew may be tarned
and as a pointer for indicating the setting of said screw, Lhe
end plate 27 may have guitable spaced apart graduations 36 thereon,
to which the orosa arm %6 may be sets It will be apparent that a
relatively slight longitudinal movement of rod 17 produced by
turning of sorew 34 will produce a much grestex movement of the
movable end portion of lever arm 18, whieh is positioned within
houaing 12, the sorew 34 thus serving as a ready means for

adjusting the awitoh to operate 8% different temperatures.

Phe end portion of the lever arm 18 which is positioned
4,
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the housing 12 is ;r;>brably offset upwardly for purposes of
clearance and is oonnecte& with one end of & tension spring 37.
yhe other end of the tension spring 37 is connected with a plate
portion 38 of a switoh lever. This switoh lever has two spaced
apart arme 40 between which the spring 37 is operatively disposed.
vhe ends of the arms 40 remote from the plate 38 are provided
with knife edge bearings 41 which seat within V shaped notches
42, see Figs 2, in & washer 43. The washer 43 rests agsinst &
suitable shoulder 44 which is formed within the housing 12 at
substantiality the location of the end of the pipe 10 amrd said
wgsher may also rest against the end of the pipe 10 as shown
in Pigs. 1 and 2, A dowel pin 45 in washer 43 is adapted to fit
within & suitable hole 46 jn the shoulder 44 %o angularly position
the washer 43 so that the V shaped notches 42 will be maintained
in the correct location to receive and hold the knife edge
bearings 41 of the switch lever.

The tension spring 37 exerts a pull on the plate 38,

This places the arm members 40 under compression and presses the
xnife edges 41 againat the washer 43. If the line of pull of the
epring 37 coinoides with the plane of the switoh lever, that is,
with the plane which passes through the fulerum point 41-42
and through a point 47 from which the pull of the spring is
exerted on the plate 38, then there will not be any tendenoy for
the switoh lever to pivot or swing in elther direotion. If the
line of pull of the apring is shifted to either side of the
above mentioned plane, then a component of the foroe exerted
by the spring 37 will tend to angularly move the switch lever
38~40 in a direction toward the side of the plane of the switoh
lever to which the pull is exerted. It is thus apparent that by
moving the end of the lever arm 18 to which the spring 37 is

connected it is possible to shift the line of pull of the spring
5e
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87 to either side of the plane passing through points 47 and
41-42 and thus move the switeh lever with a quiock snappy movement
in either direction. The movable end of the lever arm 18 is
moved by expansion and contraction of the tube 10.

As the pull of the spring 37 is exerted substantially
longitudinally of the switch lever 40-38 and lever arm 18, at all
times, and is not exerted directly on other levers or parts, the
tendency of said spring to deflect parts/égbstantially negligidles,

A support 48 of insulating material mounted on the
switoh plate 38 carries an electrical ggg%¥g§”member 50, Dhis
contact member 650 projects above the support 48 and is adapted
to make electrical contact with another contact member 51 which
is carried by & oover plate 52 of insulating material., The cover
plate 52 is seoured to the housing 12 as by scorews 53, a&d also
serves as a closure member for the top of said housing. The
contact member 51 has & binding poat portion 54 which extends
upwardly through the cover plate 562 and is eleotrically connected
with & terminal e¢lip 65 to which any suitable ocircuit wire may be
eleotrioally connected, A flexible electrical conduoctor member 56,
#see PFig, 3, conneots the contact member 50 with another terminal
olip 57 on the cover plate 52, thus affording means for closing
an eleotriocal oirouit hetween terminal olips 55 and 57 when
electrical contact members 50 and 51 are in electriocasl contaoct
with each other, A8 conductor manber £6 is very fleitidble and of
substantial length it will not retard or hamper the free movement of
the switoh levers A bolt 58 and nut 659 may be used to connect
oconduetor member 56 with terminal clip 57 as shown in Fig. 3,

The amount of angular movement of the switoh lever in
the direction reqnirod %0 close the switch is limited by engage~
ment of the two contaot members 50 and 61, while angular movement
of sald switoh lever in the direction required to open the
switoh may be limited by engagement of the plate member 38 with
two shelf like portions 60 of the housing 12, or may be limited

by engagement of an adjustable sorew 62 in the plate 38 with the
! 6.



Pl i e & "-‘i;:‘ R
¢ ¥ D

y e B34

4

top of the hoss 26, said screw affording a means of adjusting the
throw of the switeh lever in one direction.,
In dis-assembling this device the screw 34 is first
retracted far enough to relieve tension on the spring 37. ‘the
end plate 27 is then removed carrying the sorew 34 with it and
leaving the rod 17 and all of the other parts in the tube 10 and
housing 12, 'he nut 59 which secures the flexible conduotor 56 to the
terminal olip 57 is then removed leaving said flexible conductor
free and unattached &s respects the houasing. The rod 17, lever
18 and switch plate 38, together with all of the parts attached
thereto may then be freely withdrawn from the tube 10 and housing 12.
In assembling the device the rod 17, lever 18, switch
plate 38 and parts connected therewith including the spring 37 are
firet oconnected together in the proper way and are then inserted
in the housing 12 and tube 10, %he nut 59 is then placed on the
bolt 68 to electrically connect the flexible condusctor 57 to the
terminal olip 57, After this has been done the several parts will
all be in their proper relation buf the spring 37 will not be
under tension end the tAp of the lever 18 will not be pressed
againat fho diso 26, The end plate 27 is then put in place and
securaed to the houwsing 12 with the adjusting serew 34 retracted,
Thie screw 34 is then sorewed inwardly foreing the rod 17 toward
the odppedlend of fhe!tuhe 10 and placing th; apring 57vunder
tension, After the tip 24 of the portion 23 of lever arm 18 has
engaged the dlso 86 the rear end of said lever arm will be moved
upwardly into a position as shown in Fig, 1, and the switch contact
60 will be snapped from an open to a2 closed position as respecta
switoh ocontact 51, “he finger piece 35 may then be set, by reference
to’the graduations 36 so that the switch will operate at approximate-
1y the desired temperature, and this adjustment may be varied, after
observing the ascotual operation of the device, to secure opening and

7.
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closing of the switch at the exact temperatures desired. “his
thermostatic switch may be installed in the side of a liquid
container 15 in close proximity to an electrie fluid heater 61 as
indicated in Fig. 7, and adjusted to operate at any desired
temperatures. When the temperature of the fluid surrounding the
tube 10 is below the predetermined minimum, at which the thermostat
is adjusted to operate, the longitudinal contraction of the tube
10 will press the diso 25 against the tip of the lever arm 18 hard
enough to angularly move said lever arm 18 about the fulorum formed
by knife edge 21 thus moving the rear end of said lever arm 18
away from the rod 17, his shifts the line of pull of the spring
above the plane of the switeh lever 38-40 and causes the contact
member 50 to be moved into electrical engagement with the contact
member 51 thus closing an electrical circuit to the fluid heater
62 and putting said heater into operation, As the temperature of
the liquid in the tank surrounding the thermostat tube 10
inoreases the tube 10 will expand longitudinally while the length
of the rod/%le remain substantially constant. This will allow
the free end of the lever arm 18 to move downwardly by gravity
and when the line of pull of the spring 37 has moved below a line
whioh passes through the points 41 and 47 the switoh will be
snapped to open position amd the cirouit controlled by said switch
brokens Thé‘breaking of this ocirouit with a quiok snappy move-
ment prevents demage to contact members 50 and 51 by areing.
 Yhe thermostat is always installed with the tube 10 in a generally
horizontal position and the lever 18 above the rod 17. “he end
portion of the lever 18 is heavy enough so that it will always tend
to drop by gravity into the open/ggggggon shown in Fig. 2; unless
it is urged into an elevated position as shown in PFig. 1, by
presaure exerted at the loocations 21 and 22 on the shorter arm 23
of said lever 18.
The foregoing description and accompanying drawings

okearly disclose a preferred embodiment of my invention but it will be

Be
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understood that this disclosure is merely illustrative and
that such changes in the iyvention may be made &s are fairly
within the scope and spirit of the following claims,.

Having regard to the fomegoing disclosure, the
patent of which this specification forms part confers, subject to
the conditions preseribed in the patent act, 19356, the exclusive
righty privelege and liberty of meking, constructing, using and
vending to others to be used, the invention as defined in claims
submitted by the patentee as follows;

I claim:
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1.

In a thermostatioc apparatus, & tube; a rod member
disposed longitudinally within said tube, said rod member having
8 lower coefficient of expansion than said tube; & houaing rigid with
one end portion of said tube; means rigid relative to said houging
supporting one end of said rod member; movsh le lever means
rositioned longitudinally within said tube having one end extend-
ing into said housing; a relatively short rigid inclined arm
member on the end of said lever means remote from said housing;
a knife edge bearing on the outer end of said rod engaging said
ghort arm member adjacent the junotion of the same with said
lever means; means rigid with the outer end portion of said tube
engaging the end of said short lever arm member; eand circuit
opening and olosing means positioned in said housing operatively
comected with the end portion of said lever means.

26

In a thermostatioc apparatus, a tube; & rod member
dispoased longitudinally within seid tube, said rod member
having & lower ocoefficient of expansion than said tube; &
housing rigid with one end portion of said tube; an adjusting
sarew threaded in said housing operable from: the exterior of the
housing and providing an adjuatable thrust support for.one end of
said rod~'movable 1ever means poaltioned 1angitudinally within
said tuho having one end extending into said housing; a relatively
Bhort rigid inolined arm member on the end of sald lever means
remote from aaid housing; a knife edge bearing on the outer end of
gaid rod engaging sald short arm member adjacent the junetion of
the same with/izigr meane; meana rigid with the outer end portion
of said tube enéaging the end of said short lever arm member; and
cirouit opening and closing means positioned in said housing

operatively connected with the end of said lever means,
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In thermostatic apparatus, a tube having one closed
end; a housing rigidly secured to the other end of said tube;
& rod member disposed longitudinally within said tube and
extending into said housing, said rod member having a different
coefficient of expansion than said tube; adJustalile means rigid
relative to said housing providing a thrust suppert for one
end of said rod member; & movable lever member extending length-~
wize within said tube, said lever having means positioned between
the end of said rod and the closed end of said tube for moving
said lever in response to relative differences in the lengths of
said tube and said rod produced by variations of temperature.
A switch lever positioned in prolongation of said lever membex
and fulerumed adjacent the end of said lever meimber; a tension
gpring connecting the moveble end portion of said lever member
with the movable end portion of said switch lever, the end of
#a1d lever member which ia gonnected with said spring being
movable back and forth across & straight line which passes
thrﬁugh the fulcrum of said switch lever and the point of
eonnection of ssid spring with said switoh lever, whereby said
switoh lever will be moved back and forth with & quiok movement;
and oirounit opening and closing means carried by said switoh lever
4,
In thermostatic apparatus, a tube having one closed

end; & housing rigidly secured to the other end of said tube;

& rod member disposed longitudinally within said tube and
extending into said housing; said rod member having a different
coefficient of expansion than said tube; adjustahle screw means
in said housing providing a thrust support for one end of said
rod; movable lever means positioned longitudinally within said
tube having one end extending into said housing; a relatively

short rigid inclined arm member on the end of said lever means
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snote from said housing; a knife edge bearing on the outer end
of said rod engaging said short arm member sdjacent the junetion
of the ssame aith sald lever means; means rigid with the closed

portion
outer end/of said tube engaging the end of said short lever arm
pember; & switeh lever positioned in prolongation of said lever
member and fulcrumed adjacent the end of said levexr member; &
tensgion spring comnecting the movable end portion of said lever
memher with the movable end portion of said switeh lever, the end
of said lever member which is connected with said spring being
movable back and forth across a stralght line whiech passes through
the fulorum of said switoh lever and the point of connection
of said spring with said switoh lever, whereby sald éwitch&lever
will be moved back and forth with a quick movement, said adjusting
screw supporting the end of said rod member serving to place said
spring under tension after said thermostat mechanism is assembled;
and cirouit opening and cloaing means carried by said switoh lever.
be
In thermostatioc apparatus, & tube; & housing rigidly

conneoted with one end of said tube; a tubular boss in said housing
having guide means therein; a rod extending lengthwise of sald tube
end into said housing, the end portion of said rod being positioned
in said tubuler boss; oross pin means in the rod operable in said
gulde means supporting said rod against rotation; a lever amm
positioned lengthwise within said tube above said rod; dowel pin
means loosely connecting said rod and said lever aim; a relatively
short inclined arm member on the end of sald lever remote from |
sald housing; a knife edge bearing member on the outer end of said
rod engeging assid short arm member adjacent the junotion of the
game with said lever arm; and means rigid with the outer end portion
of said tube engaging the end of said short lever arm, said rod
and said tube having uhequal coeffiocients of expansion whereby saild
lever arm may be moved by reaction of said rod and said tube in

response to changes of temperature.
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In thermostatic apparatus, a tube having one end
closed and adapted to be immersed in fluid of variable temperature;
a8 housing rigidly secured to the other end of said tube; & shoulder
provided in said housing adjacent the end of said tube; a rod
member disposed longitudinally within said tube and extending into
said housing, said rod member having a different coefficient of
expansion than said tube; 8 removable end plate on said housing;
a tubular boss on the inner sidle of said end plate receiving the
end of said rod; gulde slots extending lengthwise of said boss;
a oross pin in said rod guided in said gnide slote; an adjusting
sorew threaded into said tubular boss providing a thrust support for
the end of said rod; a pointer member on the outer end of said
adjusting screw; & movable lever member extending lengthwise in
said tube and positioned sbove said rod; a relatively short rigid
inclined arm ¢n the ohter end of said lever member; a knife edge
bearing member on the outer end of said rod engsging said short
arm adjacent the junotion of the same with said lever mexber; means
rigid with the oclosed outer end portion of said tube engaging the
end of said short lever arm; whereby said lever arm will be angular-
ly moved in response to differences in the relative lengths of
gaid rod and said tube produced by changes of temperature; a switeh
lever positioned in seid housing in approximate slignment with said

_lever arm, said switch léver having spasced apart arms fulorumed on

said shoulder of said housing adjacent the end of said tube; &
tension spring positioned beitween said spaced apart arms of said
switoh lever and connecting said switeh lever with said lever arm;

and oiroult opening and closing means carried by said switoh *diever



