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‘The main-objects of -this invention are:

First; -to -provide -an autematically -controlled
steam-generator which-is ‘well-adapted for-use in
connection ‘with -a ‘house ‘heating -system.

‘Second, to-provide a steam generator-of ‘this
character which may be quickly -and easily -in-
stalled in a ‘boiler -or furnace.

"Third, -to -provide an-automatically ‘controlled
steam -genergtor 'in ‘which the -amount of steam
delivered -may‘be accurately regulated.

‘Pourth,to provide a valve-control:means for a
steam -generator in which -the ‘valve "is - opened
with -a snap action, thereby -minimizing scoring
of the-valve -seat and preventing clogging there-

5 of.

“Objects relating “to -details -and -economies -of
my invention will appear from the-deseriptionto
i6low. 'The inventionis-defined and pointed out
inthe claims.

A structure which is-a preferred -embodiment
of my-invention-is illustrated in the -accompany-
ing -drawing, in which:

‘Fig. 41 isa fragmentary-perspective-view-of por-
tions.of -a ‘heating -system shown ‘mainly in con-
ventional -form.-with -a ‘humidifying -apparatus
embeodying ‘my - improvements  in -operative rela-
tion thereteo.

Pig:2is an-enlarged view:in-side-elevation-of-an
outer-end portion of a-commercial-embodiment-of
my ‘invention, -portions being ‘broken -away ‘and
shown in'longitudinal section.

Fig.2Ais'aview-of the'inner-end portion similar
to and:a continuation of Fig. 2.

“In'the -accompanying drawing, numeral 1 rep-
resents -a ‘heating ‘furnace or -boiler, 2 the :fire
or .conibustion chamber door, -and ‘8 the -door
frame. 4 represents :a sradiator- and 5 g :steam
distributing dead ‘disposed :adjacent- the-radiator
so-that:the air .currents-set -up ‘by the rradiater
will. distribute the steam:or vapor delivered to:the
‘humidifier head.

“iIn‘therembodiment of iny-generstor-illustrated,
the:boiler-comprises :a: tube-like ‘body meniber 6
and:e:head: meniber 1, -the body member 6'being
internally :threaded :at: the -outer-end to ‘receive
the:closure plug: 8 and ‘interndlly-threaded -at its
inmer iend :to-receive the ‘tubilar: section -9 into
which s sthreaded -the enlarged -portion 10 of
‘theshead member. The:head ‘member:is:cham-
bered-to provide :an:inlet :chamber i connected
tozasuitable source of water supply through the
conduit =2, this :conduit -having ;a cut-off ;valve
43. The -chamber ‘i is in-the:form :of a:bore
inthe head:member and jconstitutes ia ;guide for
thexcylindrical :plunger or:slide 4.

"The head.member.is.provided-with a vilve unit
‘t5:having -a-plug-like end fitting 4% threaded:into
the.enlarged portion 40 of the head member and
held in-place by the lock nut:11. ~“The fitting 18
has-a -valve seat if'8 :threaded iin the.centralbore .5
19.connecting-the:inlet chamber 11 -andthe valve
chamber:20.

“The :valve unit:is provided with .a screen 22
through which ithe ‘water ‘must .pass ‘before :it
enters :the wvalve -chamber :20.  "The .valve 121 is 10
normally closed: by the pressure .of the inlet:wa-
ter sassisted iby: the :compression :spring 23 /in ithe
valve:chamber. : : ‘

“The cylindrical plunger, or.slide #4.-coacts:with
the push rod 24 extending threough rthe:boere 46 15
to-open: the wvalve 21-when:the:sleeve is:advanced.
The :end :of -the :plunger.coacting -with :the ;push
rod 24 - is :provided -with .a plurality of - perts :25
for :the.passage :0f - water therethrough. ©On:the
tubular section:8, I mount.a.guard 26 :for:shield- 20
ing :the :valve unit :45 to prevent :the:same- from
being:demaged s by:striking it with .a: shevel: used
in .throwing ifuel into ;the :fyrnace through the
dopr frame ;3 when ‘the device iis:installed -in-an
exposed :position as inFig. 1. 25

"Withinthe -boiler -and disposed concentrically
thereof, Irmount a tibular thermostatic -member
27 threaded swithin:the reduced portion:28-of :the
‘heaxd-member:so.that:it:is supported i thereby. at
its-inner.end -with ‘its.-outer ‘end .spaced from:the 30
-eentral: stud 29 :of the closure :plug 8. A :conct-
ing-tubular:thermostatic:member:or:element:30.is
threaded:upon-the: outer:-end. of : the thermestatic
member:21,the outer:end :0f ‘the member:30:-being
sleeved over the stud 29 as shown:wherebyit:is 35
supporteddhereby and furnishes.an.effective’heat
eonducting ccontact between the swall of the.unit
and the thermostatic element. 'The stud29:is
tapered :as :shown .and the .euter end :of .the
thermostatic element: 30:is ‘provided with. outlet 40
‘ports-31:forithe passage of :water:delivered:by-the
inner:thermostatic. meember 21. ~The:outer ther~
mosatic member :80 is.also provided swith :ports
82 adjacent the outer -end :of -the inner. thermo-
static:member 21. 45

-~ Theinner-end-of 'the thermostatic :member:30
igikeyed:or:pinned to:the-plunger i4 by means-of
theitransverse: pin:33,: the. reduced portion 28.0f
the’head member T:being provided with opposed
longitudinal:slots:34 therefor. :Alost.-motion:con- 50
nection:is thus provided between the:thermostatic
elements at their inner ends;:said-elements being
connected.at ;their:outer ends. -The..concentric
relation :.of sthe thermostatic :elements :at : their

inner.ends:is:maintained by the reduced :portion 3%
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2
28 of the head member 1, the inner end of fthe
thermostatic member 38 being freely movable rel-
ative to the reduced portion 28 of the head.

The relation of the valve 2f with the thermo-
static element 30 may be adjusted by loosening
the lock nut 17 and rotating the fitting 16 of the
valve unit.

The boiler unit is mounted on the supporting
plate 35 which may be bolted to the frame of the
door of the furnace so that the boiler is supported
in suitable position in the combustion chamber.
Water is supplied to the device through the con-
nection 2 and its delivery to the boiler is con-
trolled by the valve. C

The boiler has a discharge connection 36 pref-
erably at its inner end and connected to the dif-

fuser head as illustrated in Fig. 1, a separator -

trap 37 being preferably used in this connection.
The thermostatic elements are of different co-
efficients of expansion, the outer element prefer-
ably having a relatively high coefficient of ex-
pansion and the inner element a relatively low
coefficient of expansion. Iron for the inner ther-
mostatic element. 27 and brass for the outer ther-
mostatic - element 30 nicely satisfy this require~
ment. - Thus, when the thermostatic elements ex-
pand to a predetermined degree, the expansion of
the. outer element cracks the valve admifting
water into the valve chamber and thence into
the inner thermostatic element. The latter has
been expanded to a substantial degree, but rela-
tively less than the outer element and the incom-
ing water acting on the inner element causes it
to contract quite rapidly and fully opens the valve
with a snap action.
* The water is discharged from the inner element
into the boiler and the outer thermostatic element
causing the outer thermostatic element to con-
tract, whereupon the valve is closed by its spring
and the pressure on the water behind it. . This ac-
tion is quite rapid and the water is supplied to
the boiler in approximately measured amounts
so it: may be quickly converted to steam and de-
livered to the distributor head through the con~
It will be understood that
when the fire is low the device does not operate,
but that is a desired condition as it is not de-

sirable to-discharge steam into a cold room.

I have illustrated and described my improve-
ments in an embodiment which I have found very
practical. I have not attempted to illustrate or
describe other embodiments or adaptations, as it
is believed this disclosure will enable those skilled
in the art to-embody or adapt my. 1mprovements
as ‘may. be desired.. ’

Having thus described my invention, what I
clalm as new and desire to secure by Letters Pat-
ent is: :

1. Inan automatlcally controlled steam gener-
ator, the combination of a boiler comprising a

tube-like body member, a closure plug threaded

into the outer end of said body member and hav-
ing a céntral inwardly projecting stud, closure
means including a head member threaded into the
inner end of said body member and having an
inlet chamber, the boiler having a discharge ad-~
‘jacent its inner end, a valve unit associated with
said head member and having a central bore
‘opening to said inlet charhber and provided with
a valve seat, a spring closed valve coacting with
said valve seat, a plunger mounted in said inlet
chamber for longitudinal movement, a push rod

«disposed in said bore between said plunger and

said valve for opening the latter whéen the plung-
er'is.advanced, a tubular inner thermostatic ele-
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ment mounted on said head member concentrical-
ly of said boiler and opening at its inner end
to ‘said inlet chamber and at its outer end to
said boiler, an outer thermostatic element mount-
ed on the outer end of said inner thermostatic
element and having its outer end sleeved over
said stud and its inner end sleeved over said head
member, the outer thermostatic element having
wall ports in its outer end, and a transverse pin
connecting the inner end of said outer thermo-
static element to said plunger, the head member
having opposed longitudinal slots for the passage
of said pin whereby the plunger is advanced by
the expansion of said outer thermostatic element
and by the contraction of said inner thermostatic

.element.

2. In an automatically controlled steam gen-
erator, the combination of a boiler comprising
a body member, a closure plug threaded into
the “outer end of said body member and hav-
ing a central inwardly projecting stud, closure
means including a head member threaded into
the inner end of said body member and having
an inlet chamber, the boiler having a discharge
adjacent its inner end, a valve unit associated
with said head member and having a central
bore opening to said inlet chamber and pro-
vided with a valve seat, a valve coacting with
said valve seat, a plunger mounted in said in-
let chamber for longitudinal movement, a push
rod- disposed in said bore hetween said plunger
and said valve for opening the latter when the
plunger - is advanced, a tubular inner thermo-
static element mounted on said head member
and opening at its inner end to said inlet cham-
ber-and at its outer end to said boiler, an outer
thermostatic element mounted on the outer end
of said inner thermostatic element and having
its outer end sleeved over said stud and its in-
ner end sleeved over said- -head member, and
a transverse pin connecting the inner end of
said outer thermostatic element to said plunger,
the head member having opposed longitudinal
slots for the passage of said pin whereby the
plunger- is advanced -by the expansion of said

outer thermostatic element and by the contrac-:

tion of said inner thermostatic element.

3. In an automatically controlled steam gen-
erator, the combination of a boiler comprising
a tube-like body member, a closure plug mount-
ed in the outer end of said body member and
having an inwardly projecting stud, closure
means including & head member mounted in
the inner end of said body member and having
an inlet chamber, the boiler having a discharge
adjacent its inner end, a valve unit associated
with said head member and having a bore open-
ing to said inlet chamber and provided with a
valve seat, a valve coacting with said valve seat,
2 plunger mounted in said inlet chamber for lon-
gitudinal mevement, means disposed in said bore
between said plunger and said valve for open-
ing the latter when the plunger is advanced, a
tubular inner thermostatic element mounted on
said head member and opening at its inner end
to said inlet chamber and at its outer end to
said boiler, an outer thermostatic element mount-
ed on the outer end of said inner thermostatic
element and having its outer end sleeved over
said stud and its inner end sleeved over said
head member, the outer thermostatic element
having wall ports adjacent its outer end, and
means connhecting the inner end of said outer
thermostatic element to said plunger, the head
member having slots for the passage of said con-
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necting means ‘wheréby 'the plunger is ‘advanced
by ‘the expansion of ‘said outer thermostatic: ele-
menit and by thescontraction ‘of said inher ther-
mostatic ‘element.

‘%, Th fan automatically controlled steam :gen-
erator, the ‘combination -of a ‘boiler .comprising
a ‘tube-like ‘body ‘member closed at its ‘outersend,
closure ‘mieans -including a-head meniber mount-
ed :in ‘the inner ‘end of 'said body member and
having an ‘inlet chamber, ‘the boiler having a
discharge ‘adjacent ‘its ‘inner end, ‘a valve unit
associated with said head member and having a
central ‘bore ‘opening ‘to said inlet -chamber and
provided witha valve-seat, a sprinig closed valve
cogacting with: said valve seat, :a-plunger:mount-
ed in said inlet chamber for longitudinal move-
ment, .a push rod disposed ‘through said ‘bore
between ‘said plunger-and ‘said valve for open-
ing the latter when 'the plunger :is ‘advanced,
2 ‘tubular inner thermostatic €lement mounted
on said head member eoncentrically of ‘said boil-~
er ‘and -opening at its inner end to.said inlet
chamber -and :at its outer ‘end 'to.'said boiler,
an ‘outer ‘thermostatic: element mounted on the
outersend of :said inner thermostatic element and
having its inner'end sleeved over said head mem-
ber, the outer thermostatic element having wall
ports adjacent its outer end, and a transverse
pin-connecting the inner end of said outer ther-
mostatic element to -said plunger, the head mem-
ber having opposed longitudinal slots for the
passage of ‘said ‘pin whereby the plunger is ad-
vanced by the expansion of said outer thermo-
static -element ‘and by the contraction of said
inner thermostatic élement.

5. In ‘an ‘automatically ' controlled ‘steam gen—
erator, the combination of 'a boiler comprising
a tube-like body member, a closure plug thread-
ed into ‘the ‘outer end of said body member and
having a central inwardly projecting stud, means
including 2 "head member threaded into the in-
ner end:of ‘'said ‘body member and having an in-
wardly projecting central portion of reduced di-
ameter, a tubular inner thermostatic element
mounted ‘on the -reduced portion of ‘said head
member ‘concentrically of said boiler and open-
ing :at its outer end :in ‘spaced relation to said
stud, a. tubular outer thermostatic element sleeved
at:its ends over said .stud and the:reduced por-
tion of said head member and having a thread-
ed connection with ‘the outer end of -said .inner

- thermostatic ‘element, the thermostatic elements

being disposed concentrically and the outer. ele-
ment -having ‘wall -ports adjacent both ‘ends of
its threaded -connection with the router end -of
said -inner thermostatic element, a plunger

mounted. for longitudinal movement:in said head

member:and keyed to the inner end-of said out-
er thermostatic element for actuation ‘thereby,
a valve-unit having an-end fitting threaded into
said ‘head :member for longitudinal adjustment
and ‘having :a- central longitudinal bore provided
with:a valve-seat at one end, a spring-closed valve
coacting with said-seat,:and a push:rod disposed
between said plunger-and said valve in. said bore
for -opening the "valve when :the plunger 1s ad-
vanced.

6. In-an automatically controlled steam -gen-
érator, the combination of a boiler comprising a
tube=like body ‘member, ‘a closure plug threaded
into‘the outer end of’said-body member and hav-

ing ‘a rcentral inwardly projecting -stud, means

including a - head member threaded:into-the inner
end-of said body member:and heving-aninwardly
projecting -central:portion of: reduced -diameter, a

3
tubular inner thermostatic:element mounted ‘'on
the Teduced ‘portion -of -said head ‘member con-
centrieally of said boiler and opening at-itsiouter
end ‘in ‘spaced relation to ‘said :stud, :a tubular

outer thermostatic :elermerit sleeved &t its sends

over said stud and the reduced portion 'of ‘said
head meémber and having @ connection with .the
outer end-of said inner thermostatic-element,the
thermbstatic “elements ‘heing -disposed :coneen-
trically and the.cuter-element ‘having wall :ports
adjacent ‘both ends of :its -connection ~with ‘the
outer end of said inner thermostatic - elemetit, /a
plunger mounted for longitudinal ‘movemenit :in
said head member and keyed to the'ihner end of
said outer thermostatic “element ‘for -adtustion
thereby, a valve unithaving an end fitting:thread-
ed into said head member and ‘having a téntral
longitudinal ‘bore provided with a ‘valve.sesat ‘at
one ‘end, ‘a valve cosacting ‘with said sedt, @nd:a
push rod disposed ‘between ‘said ‘plunger and
said valve in said bore for: opening the valve: Wheh
the plunger is advanced.

7. In an -automatically -controlled ‘steam geh-
erator, the combination ‘cf :4 boiler-comprising:a
tube-like body ‘member, a closure plug ‘threaded
into the outer end of said body member and: hiyv-
inga central inwardly projecting stud, means in-
cluding -a head member threaded ifito the:inner
end of said body member and having an in-
wardly projecting central portion of réduced ‘di-
ameter, a tubular 'inner thermostatic ‘elemetit
mounted on the reduced portion of said ‘head
member concentrically of :said: boiler ‘and ‘cpen-
ing at its outer end in spaced relation ‘to said
stud, o~ tubular iouter thermostatic -element
sleeved ‘at its .ends over said stud and ‘the .re-
duced portion of said head member-and having a
connection with ‘the outer ‘end -of said inner
thermostatic element, g plunger ‘mounted for
longitudinal movement in.sdid head member ‘ahd
keyed to the inner end of said outer thermostatic
element for actuation thereby, a valve unit ‘hav-
ing an end fitting threaded into said head mem-
ber and having a central longitudinal bore pro-
vided with a valve.séat at one end, a valve co-
acting with said seat, and a push rod disposed be-
tween-said plunger and said valve in said bore for
opening the valve when the plunger is advanced.

8. In an automatically controlled steam .gen-
erator, the combination of a.boiler comprising :a
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tube-like body member, a closure plug mounted

in the outer end of said body member and having
an inwardly projecting tapered stud, wmesins ih«
cluding 'a head member mounted in the-ifiner
end of said body member and having an ‘in-
wardly projecting .portion of reducsd diameter,a
tubular inner thermostatic element having a rel-
atively low coefficient of linear expansion mount-
ed-on the reduced portion: of said head member
and cpening at its outer end in spaced relation to
said stud, a tubular outer thermostatic :element

having a relatively high -coefficierit «of :linear ‘&x~-
paunsion sleeved at its ends over said:stud :andthe

reduced portion of said head member and hav-
ing a connection with the outer end of said inner
thermostatic element, the outer -élement having
wall ports adjacent both ends of its connection
with the outer end of said innerthermostatic ele-
ment, -a plunger mounted for longitudinal move-
ment in said head member and keyed to. the in=~
ner end of said outer thermostatic element :for
actuation thereby, a valve unit having an-end
fitting mounted in said head member for longi-
tudinal -adjustment and having a longitudinal
bore provided with a valve seat at one end,.a
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spring closed valve coacting with said seat, a push
rod disposed between said plunger and said valve
in said bore for openingthevalve when the plung-
er is advanced, and a cylindrical shield or guard
mounted on the inner end of said body member
for protecting said valve unit.

. 9. In an automatically controlled steam gen-
erator, the combination of a boiler comprising a
tube-like body member, a closure plug mounted
in-the outer end of said body member and having
an inwardly projecting tapered stud, means in-
cluding a head member mounted in the inner
end of said body member and having an inwardly
projecting portion of reduced diameter, a tubular
inner thermostatic element having a relatively
low coefficient of linear expansion mounted on
the reduced portion of said head member and
opening at its outer end in spaced relation to
said stud, a tubular outer thermostatic element
having a relatively high coefficient of linear ex-
pansion sleeved at its ends over said stud and
the reduced portion of said head member and
having a connection with the outer end of said
inner thermostatic element, the outer element
having wall ports adjacent both ends of its con-
nection with the outer end of said inner thermo-
static element, & plunger mounted for longitudi-
nal movement in said head member and keyed to
the inner end of said outer thermostatic ele-
ment for actuation thereby, a valve unit having
an end fitting mounted in said head member for
longitudinal adjustment and having a longitudi-~
nal bore provided with a valve seat at one end, a
spring closed valve coacting with said seat, and
a push rod disposed between said plunger and
said valve in said bore for opening the valve
when the plunger is advanced.

10, In an automatically controlled steam gen-
erator, the combination of a boiler comprising a
tube-like body member closed at its outer end,
means including a head member mounted in the
inner end of said body member and having an in-
wardly projecting portion of reduced diameter, a
tubular inner thermostatic element mounted on

5 the reduced portion of said head member, a tub-

ular outer thermostatic element sleeved at its in-
ner end over said reduced portion of said head
member and having a connection with the outer
end of said inner thermostatic element, the outer
element having wall ports adjacent both ends of
its connection with the outer end of said inner

© thermostatic element, a plunger mounted for

60

85:
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longitudinal movement in said head member and
connected to the inner end of said outer thermo-
static element for actuation thereby, a valve unit
having an end fitting mounted in said head mem-
ber for longitudinal adjustment and having a
longitudinal bore provided with a valve seat at
one end, a spring closed valve coacting with said
seat, .a push rod disposed between said plunger
and said valve in said bore for opening the valve
when the plunger is advanced, and a cylindrical
shield or guard mounted on the inner end of said
body member for protecting said valve unit.

11. In-an automatically cortrolied steam gen-
erator, the combination of a boiler comprising a
tube-like body member closer at its outer end,
means including a head member mounted in the
inner end of said hody member and having an. in-
wardly prejecting portion of reduced diameter, 2
tubular inner thermostatic element mounted on
the reduced portion of said head member, a tub-
ular outer thermostatic element sleeved at its
inner end over said reduced portion of said head
member and having a connection with the outer

2,000,356

end of said inner thermostatic element, the outer
element having wall ports adjacent both ends of
its connection with the outer end of said inner
thermostatic element, a plunger mounted for
longitudinal movement in said head member and
connected to the inner end of said outer thermo-
static element for actuation thereby, a valve unit
having an end fitting mounted in said head mem-
ber for :longitudinal adjustment and having a
longitudinal bore provided with a valve seat at
one-end, a spring closed valve coacting with said
seat,  and a push rod -disposed between said
plunger and said valve in said bore for opening
the valve when the plunger is advanced.

12. In a structure of the class described, the
combination with an elongated cylindrical boiler
provided with a boiler chamber and an inlet
chamber, of a valve chamber communicating with
said inlet chamber through a port having a valve
seat, a valve member slidable within said valve
chamber and having a conical valve coacting with
said seat, an inner tubular thermostatic element
having a connection with the inner end of said
boiler chamber and opening at its outer end to
said boiler, an outer thermostatic element: dis-
posed concentrically relative to the inner thermo-
static element and to the walls of the boiler and
connected to the outer end of said inner thermo-
static element, said outer thermostatic element
having a relatively high coefficient of expansion
compared to that of said inner thermostatic ele-
ment, a plunger in said inlet chamber connected
to the inmer end of said outer thermostatic ele-
ment, and a push rod extending through said port
between said plunger and said valve.

13. In a structure of the class described, the
combination with an elongated hoiler provided
with a boiler chamber and an inlet chamkber, of a
valve chamber communicating with said inlet
chamber through a port having a valve seat, a
valve member slidable within said valve chamber
and having a valve coacting with said seat, an
inner tubular thermostatic element having a con-
nection with the inner end of said boiler cham-
ber and opening at its outer end to said boiler,
an outer thermostatic element connected to the
outer end of said inner thermostatic element, said
outer thermostatic- element having a relatively
high coefficient of expansion compared to that
of said inner thermostatic element, and means in
said inlet chamber connected to the inner end of
said. outer :-thermostatic element and extending
through said port for coaction with said valve
whereby the valve is cracked upon a predeter-
mined expansion of said thermostatic elements
and the inner element is subjected to the incom-

ing water whereby it contracts in advance of the

contraction of the outer element to fully open the
valve with & snap action.

14. In an automa,tlﬂally controlled steam gen-
erator, the combination of an elongated cylin-
drical boiler, an inlet valve chamber provided
with an inlet port having a valve seat, a valve
member slidable within said valve chamber and
having .a conical valve coacting with said seat, a
thermostatic element connected to the valve by
means including a push rod, a coacting tubular
thermostatic . element mounted at one end and
having a connection to the outer end of said
thermostatic element, the thermostatic element
having a relatively low coefficient of expansion,
the valve being cracked upon a predetermined ex-
pansion of said thermostatic elements and the
tubular element being subjected to the incoming
water and being contracted in advance of the co-
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acting: element to:fully open the valve with a; snap
action, and means actmg to normally seat. said
valve;. .

15; Inian automatxcally controlled steam gen-
erator,.the.combination of an elongated boiler, an
inlet- valve: chamber provided with an inlet port
having s valve seat, a valve member slidable with-
in’ said: valve chamber and having a valve coact-
ing with said: seat, a thermostatic. element. con-
nected to. the valve by means. including a push
rod; & coacting. thermostatic' element mounted at
orie end:and having a.connection to the outer end
of said first named thermostatic element, the
second named: thermostatic: elément having a
relatively low coefficient of expansion compared
to said. first named thermostatic element, the
valve being crackad upon a predetermined expan-
sion:of said.thermostatic elements and the second
named element. being: subjected to the incoming
water and' being contracted in’ advance ‘of the
first.- named: element. to fully open the valve with
@ snap action, and means acting to- norma,lly seat
said valve.

16. In a structure of the class. deseribed; ths
combination of a boiler, an:inlet valve, a thermo-
static element adjustably associated with said in-
let. valve;- and a second .thermostatic element
mounted at the inner end thereof with respect
to said inlet valve, said thermostatic elements
having - a. cennection at their outer ends, the
second thermostatic. element having s relatively
low coefficient of expansion and being subject to
the incoming water whereby it contracts in ad-
vance of the contraction of the coacting thermo-
static element.

17. In a structure of the class described, the
combination of a boiler, an inlet valve, a thermo-
static element associated with said inlet valve,
and a second thermostatic element mounted at
the inner end thereof with respect to said inlet
valve, said thermostatic elements having a con-

nection at their cuter ends, the second thermo-

static element having a relatively low coefficient
of expansion and being subject to the incom-
ing water whereby it contracts in advance of the
contraction of the coacting thermostatic element.

18. In a structure of the class.described, the
combination of a boiler, an inlet valve, a thermo-
static element adjustably associated with said in-
let valve, and a second thermostatic element
mounted at the inner end thereof with respect
to said inlet valve, said thermostatic elements
having a connection at their outer ends, the
thermostatic elements having different coeffi-
cients of expansion, the element having the lowest
coefficient of expansion being subject to the in-
coming water whereby it contracts in advance of
the contraction of the coacting thermostatic ele-
ment.

19, In a structure of the class described, the
combination of a boiler, an inlet valve, a thermo-
static element associated with said inlet valve,
and a second thermostatic element mounted at
the inner end thereof with respect to said inlet
valve, said thermostatic elements having a con-
nection at their outer ends, the thermostatic
elements having different coefficients of expan-
sion, the element having the lowest coefficient
of expansion being subject to the incoming water
whereby it contracts in advance of the contrac-
tion of the coacting thermostatic element.

20. In an automatically controlled steam gen-
erator, the combination of a tube-like boiler closed
at its outer end and provided with an inwardly
projecting central stud at its outer end and an
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outlet adjacent its inner end, a tubularinlet mems=
ber projecting centrally into:the boiler at.its inner
end,.a-spring seated inlet valve deliverihg to.said
inlet- member, & hollow plunger slidable’ within
said:inlet. member and having inlet epenings: at
its outer end, & push rod operatively associated
with said plunger and inlet valve,.a tubular inner
thermostatic element secured to the. inner end:of
said tubular inlet member, and an outer tubular
thermostatic element connected to-the outer end
of said inner thermostatic element and having
sliding: supporting engagement with 'said stud at
the outer end of said boiler and telescoping en-
gagement with said inlet member and connected
to- said- plunger whereby the plunger is actuated
through the expansion and contraction of: caud
thermostatic elements.

21. In an automsatically- controlled steam: gen-
erator, the combination of a boiler, a tubular in-
let member projecting centrally into’ the. beiler
at its imner end, a spring seated inlet valve: de-
livering to said inlet member, a hollow plunger
slidable within said inlet member and having
inlet openings at its ouber end, a push rod oper-
atively associated with said plunger and- inlet
valve, a tubular inner thermostatic element se-
cured to the:-inner end of said tubular inlet mem-
ber, and an outer tubular thermostatic element
connected: to: the outer end of said. inner ther~

mostatic element and having telescoping engage-

ment with said inlet member and connected to
said plunger whereby the plunger is actuated
through the expansion and contractlon of said
thermostatic elements.

22, In an automatically controlled steam gen-
erator, the combination of a tube-like boiler pro-
vided with an inwardly projecting central stud
at its outer end, a tubular member projecting
centrally into the boiler at its inner end, an in-
let valve delivering to said inlet member, a plung-
er having a lost motion connection to said valve,
an inner tubular thermostatic element mounted

on the inner end of said tubular inlet member,

and an outer tubular thermostatic element se-
cured upon the outer end of said inner thermo-
static element and having sliding supporting en-
gagement with said stud at the outer end of said
boiler and telescoping engagement with said in-
let member and connected to said plunger where-
by the plunger is actuated through the expan-
sion and contraction of said thermostatic ele-
ments.

23. In an automatically controlled steam gen-
erator; the combination of a boiler, a tubular
member projecting centrally into the boiler at
Its inner end, an inlet valve delivering to said
inlet member, a plunger having a lost motion
connection to said valve, an inner tubular ther-
mostatic element mounted on the inner end of
said tubular inlet member, and an outer tubular
thermostatic element secured upon the outer end
of said inner thermostatic element and having
telescoping engagement with said inlet member
and connected to said plunger whereby the
plunger is actuated through the expansion and
contraction of said thermostatic elements.

24. In an automatically controlled steam gen-
erator, the combination of a tube-like boiler hav-
ing an inlet at one end and an inwardly project-
ing central stud at its other end, a tubular inner
thermostatic element disposed centrally of said
tubular boiler and fixedly mounted at the inlet
end thereof to receive fluid from said inlet, an

45

LS

&

20:

40

45

50

55

60

65

70.

ocuter thermostatic element disposed concentri-

cally of said inner thermostatic element and. se-
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cured to the outer end thereof, the inner end of
said outer thermostatic element being slidably
supported, the outer thermostatic element being
in telescoping engagement -with said stud, a
spring seated valve, and an operating connection
for said outer thermostatic element to said valve.
- 95. In an automatically controlled steam gen-
erator, the combination of a tube-like boiler hav-
ing an inlet at one end, a tubular inner thermo-
static element disposed centrally of said tubular
boiler and fixedly mounted at the inlet end there-
of to receive fAluid from said inlet, an outer ther-
mostatic element disposed concentrically of said
inner thermostatic element and secured to the
outer end thereof, the inner end of said outer
thermostatic element being slidably supported, a
spring seated valve, and an operating connection
for said outer thermostatic element of said valve.
26. In an automatically controlled steam gen-
erator, the combination of a boiler having a
spring seated inlet valve, a tubular inner ther-
mostatic element fixedly mounted at one end
to receive fluid from said inlet valve, an outer
thermostatic element disposed concentrically- of
said inner thermostatic element and secured to
the outer end thereof, the inner end of said outer
thermostatic element being slidably supported,
and an operating connection for said outer ther-
mostatic element to said valve including a push
rod supported in operative relation to the valve

2,000,356

and thermostatic element but being otherwise in-
dependent thereof.

27. In an automatically controlled steam gen-
erator, the combination with a boiler, a tubular
inner thermostatic element disposed within said
boiler and fixedly mounted at one end thereof,
a water supply connection delivering to said ther-
mostatic element and including an inlet valve,
an outer thermostatic element connected to the
outer end of said inner thermostatic element and
having sliding heat-transferring supporting con-
tact with an element of said boiler, the inner end
of said outer thermostatic element being sup-
ported to permit longitudinal expansion of - the
element, and an operating connection for said
outer thermostatic element to said valve.

98. In an automatically controlled steam gen-
erator, the combination with a boiler, a tubular
inner thermostatic element disposed within said
boiler and fixedly mounted at one end thereof, a
water supply connection delivering to said ther-
mostatic element and including an inlet valve,
an outer thermostatic element connected to the
outer end of said inner thermostatic element, the
inner end of said outer thermostatic element be~
ing supported to permit longitudinal expansion
of the element, and an operating connection for
said outer thermostatic element to said valve.

FERRIS N. SMITH.

10

20

25

30



