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‘The pres ent mventron relates to an improved plate—type
'hot water boiler for space heating, as through the agency
of heat transferrmg units, which boiler is of extremely
simple and inexpensive fabrrcated construction as regards

the water circulatory and heat transfer boiler unit proper

~ thereof. The invention also concerns an improved com-

bination of such plate boiler unit with a further heater unit

for domestic water, in Whrch a heatrng coil of the last
- named unit is disposed in a.water box or reservoir which

. 1s connected in water crreulatmg relationship to the berler
- ..'whereby the boiler water serves asa heatmg medrum fer |

a domestic water supply.

It 1s an ebject of the mVerrtron to provide a boiler umt'-

" ternal space heating unit,

5

Thermestatlcally centrelled' |

- components automatically govern such by-passing, as in

| the su

umer months, as well as autematrcally governing

the cutting in and eut of the pump and burner of the
system. B |

The foregoing as well as ether objects will beeorne more

- apparent as this description proceeds, especially when

_eensrdered in connection with the accompanying drawings

| .rllustratmg preferred embodrments ef the mverttrerr where-
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and =cemb1nat10n of the char aeter referred to, in which the

~ boiler unit is composed simply of one or more plate panels
constituted alike by sheet metal plates welded, brazed or

“otherwise permanently bonded in face to face relation to-

one_another and conformed to provide water circulating

‘headers and header-cenrrectmg passages between the

plates

associated relative fo one another in such manner that
boiler water force-fed frem a circulating pump is simul-
"taneously caused to flow threugh these panels, subject to
- maximum heat transfer from hot products of combustion

- Impinging the large surface area of these plate panel com-
ponents.

forced water circulation combine to produce maximum

'heatmg capacity for a given. size ‘boiler installation, and -

maximum heat transfer efficiency.

Another object is to provide a rrrultrple panej. beller
unit as described which, as asseerated in combination with

a domestic water heater unit of the character referred to,

The factors of large heat transfer surface and __

25

~ Ancther object is to prevrde a borler unit in whreh there. |

are a plurality of such plate panels ﬁxedly mounted and_.30

535

44

has provisions for a ‘maximum eﬂiereney circulation .of
boiler water therethreugh as well as to and through a

water box of ‘the last named unit, within which water box

a domestic water circulating coil is disposed to recerve
. heat from the boiler water entering the box.

- More speerﬁcally, 1t is an object of the innvention to pro- -
vide a plate type boiler unit fabricated of assembled and

- welded, brazed or otherwise permanenﬂy bonded -plate
panels as described, which panels are of generally similar

510

construction in regard to the formation of intake and dis-

charge headers and parallel connecting passages therein,

whereby the invention malkes possrble the very expeditious

and Inexpensive production of more or less standard parrels |

for different sizes or capacities.

in: |
FIG. 1 is a sehematrc front elevational view showing

- the improved boiler and various associated pump, burner,
control and other components as mounted within a suit- -

able outer shell or housing, the front panel of which is

~ removed:

FiG, 2 1s a schematic view in vertical, front-to-rear

'aectren through the boiler, showing its basrc burner, fire
- box and heat transfer components;

- FIG. 3 is a fragmentary perspective, as viewed from
the left hand and from beneath, illustrating the plate type

construction of typical water-cir culating, heat tranafer
panel means in accordance with the invention;

FIGS. 4 and 5 are fragmentary VIEWS. respectwely 111'

-'horrzontal cross section on line 4-—4 of FIGS. 3 and 8,
‘and in vertical cross section on line 5—5§ of those :ﬁgures,

FIG. 6 is a schematic fragmentary view in front eleva-

| tren of the plate-type water circulating and heat trans-
fer panel structure of the boiler;

-FIGS. 7 and 8 are similar fra grrientary vrews of this™

‘structure in réear and side elevation, respectively;

- FIG. 9 is a top plan view of the plate boiler unit;
FIG. 10 is a fragmentary front elevational view, par-

‘tra]ly broken away and in wvertical section; of a domestic

water heater which is an auxﬂrary compenent of the

boiler: drsposed at the front and top thereof:

FIG. 11 is a side. elevational view, partially broken

- away and rertrcally sectrerred of this demestlc water'
~ heater; and = |

bIG. 121is a schernatrc wiring dragrarn for the pump, N
burner and controls of the boiler of the invention.

First referring to FIG. 1 of the drawings, the improved

beﬂer is generaily de51gr1ated as a whole by the reference
‘numeral 10, being encased in an inner heusrng 11, the

front wall of which is of suitably rigid eonstmetren fo

support various valve, burner and control instrumentalities

~ to be hereinafter described. ~This ‘inner "housing is in
-+ turn suitably mounted by means of uprights 12 within an

outer sheet metal shell or housing 13, so that all operating
- components are enclosed, although readily accessible upon

remeval of a front panel (not shown) of housing 13.

-Essential operating and control components associated

 with the boiler 19, as shown in FIG. 1, are a suitable con-
~ wentional burner 15 of the oil or gas fueled type, with

99

Yet another specific object is te rovide a berler unrt Ut SR eAA . , -
y P ] P g 41, a boiler water inlet or supply pipe or conduit 18
- jleadmg downwardly from the discharge side of pump 16

including water circulating and heat transfer plate panels
arranged in an outline which is hollow, with cross-over

plate panels of gerrerally similar construction disposed in

the hollow to receive heat from hot gaséous produets cf

- combustion of a suitable burner therebeneath.

+ A still further object is to provide a space and domestic
- water heating instaliation including boiler and water heat- -

ing components as mentioned above, which system has a

pump-forced flow of water through both the space heating

and water heatrng units thereof for the hrghest pessrble
ratio and e

60

which the invention is not concerned; a water circulating -
pump 16 adapted to be driven by an appropriate electric

motor 177 mounted in front of the front wall of inner hous-

to the intake of the boiler heat exchange and circulating
plate unit, to be described, the intake side of pump 16
having cenneeted thereto a further return pipe or con-

- duit 19 from a radiating system of one sort or another:
and a thermostatically governed water valve 20 disposed

65

iciency of heat transfer; and in which, in

accordance with a further improvement, ﬂlermestatrca]ly o

controlled by-pass means are provided to seasonally Iimit

the flow of boiler water to the boiler unit and water box

70

‘of the domestic water heater, to the exclusion of the ex-

in a discharge line 21 which leads from the domestic
water heater box of the invention (to be described) to the
heat radiating system siupplied by the boiler. A valve

-element 28 of the valve 20 automatically closes when

boiler water temperature reaches a predetermined value,

~ thereby by-passing the flow of water from boiler water

discharge line 21 through a by-pass tube 29 to the intake
side of pump 16. Such system, although it is not shown
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and is no part of the invention, may be considered to be
in the form of appropriate, hot water circulating, wall
baseboard radiator units or other heat transferring units.
It will be understood that the supply line 19 to pump 16
receilves return water from such radiator unit.

Other components which appear in FIG. 1 of the draw-
Ings are an appropriate protective unit or protectostat 23

wired (as shown in FIG. 12), for the purpose of cutting
off the operation of burner I35 on ignition failure; a ther-

mostatic relay control or aguastat relay 24 carried on a

side wall of outer housing 13, and having a suitable con-

nection 25 to a thermostatic bulb or like heat-sensing de-
vice 2587, for the purpose of cutting off the operation of
burner 15 at a maximum water temperature limit; a do-
mestic water heat control unit or aquastat 26; a protective
thermostatic relay control or protectorelay 27 carried by
the side wall housing 13; and domestic water circulating
pipes or lines 31, 32, the former a return line to and the
Iatter a supply line from a domestic water heater unit (to
be described) these lines servicing the domestic water
system of a residence or the hke in which the boiler is in-
stalled in the usual way.

Further shown in FIG. 1 are an appropriate pressure-
temperature gauge device 33 and pressure relief valve 337,
not germane to the invention, and an air vent or vent line
34 of the domestic water heater unit. The reference nu-
meral 36 in FIG. 1 designates a suitable observation cover
apphed to the forward wall of the boiler 10. As appears
in FIG. 12, the burner 15 is equipped with a suitable con-
ventional, electrically controlled ignition device 35, ap-
propriately wired therewith and with the remaining elec-
trically controlled components of the system. Also
shown 1n FIG. 12 i1s a standard room thermostat 37.

The reference numeral 38 in FIGS. 2 and 6 generally
designates the improved plate type, water circulating and
heat transfer boiler unit of the boiler 10 of the invention.
It 1s constituted by plural water circulating and heat trans-
fer panels of similar plate construction, as will be de-
scribed. The reference numeral 39 designates a fire box
(FIG. 2) mounted within the inner boiler housing 11 ad-

jacent 1its rear wall, and directly beneath the above-men-

tioned heat transfer components of the boiler unit 38; and
the reference numeral 40 (FIGS. 2, 10 and 11) generally
designates the domestic water heater unit associated with
the boiler of the invention. Products of combustion of
the burner 15 discharge rearwardly and upwardly through
imner housing 11, rising past the plate boiler components
and exhausting rearwardly through a suitable flue 41 at
the top and rear of the housing means. In transferring
heat to the plate unit 38 the hot burner gases are chan-
neled between vertical baffles 42, and a certain portion of
these gases rise forwardly and upwardly past domestic
water heater 40 to heat the contents of the latter.

Structural features of the improved plate-type water
circulating and heat exchange unit 38 are best shown in
FIGS. 3, 4 and 5 of the drawings. It is made up, as will
hereinafter be described in greater detail, of front cross-
over and rear and side panels, fabricated of a pair of
rectangular sheet metal plates 44, 45. The former is
fiat throughout, while the latter is embossed to provide
wiater circulatory passages between the plates when they
are assembled in flatwise face-to-face engagement. Thus
the plate 45 1s shown embossed to provide elongate vertical
formations 46 paralleling one another which are of tri-
angular cross section so that, when the plate 45 is welded,
brazed or otherwise permanently bonded to the plate 44
between and on opposite sides of these formations 46,
water circulating passages 47 will be provided which are
of generally triangular cross section.

In addition to this, the plate 45 is embossed in a direc-
tion at a right angle to the vertical formations 46 to pro-
vide further transverse or horizontal header formations
of larger flow capacity, such as an upper horizontal
header 48 and a similar lower header 49 (FIG. 6) paral-
leling 1t at opposite ends of the formations 46. The head-
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er formations 43, 49 are of rectangular channel-shaped
outline, so that as welded, brazed or otherwise perma-
nently bonded to the plate 44 on cither side of such for-
mations, header passages £¢ are defined, into which the
vertical circulatory passages 47 open at either end of the
formations 46. It is to be understood that the plates 44,
45 are also welded, brazed or otherwise permanently
bonded about fheir outer periphery, as at the marginal
flange 51.

A plate-type water circulating and heat transfer panel
unit 38 13 thus constituted which has a large area for heat
transter from the hot products of combustion of the fire
box 39. Structural plate features such as have been de-
scribed in connection with FIGS. 3, 4 and 5 will, as ap-
propriately supported within housing 11, result in the
production of an upright, front cross-over plate panel,
generally designated by the reference numeral 53, which
1s of limited height and as to which it will be observed
that there are six of the vertical formations 46 providing
individual circulatory passages 47.

FIG. 7 illustrates a rear plate panel generally desig-
nated by the reference numeral 55. It is constituted by
component plates shaped and assembled in exactly the
same manner as described above in connection with
FIGS. 4 through 6, save for the fact that the rear panel
55 1s of more elongated vertical dimensions than the front
cross-over plate panel 53, Accordingly, its parallel pas-
sage formation and headers will be designated by ref-
erence numerals corresponding to those applied to cor-
responding parts and relationships in FIG. 6, but in this
mstance primed.

The same situation exists in reference to a pair of side
plate panels, generally designated 56 and 57, which are
substantially coextensive in height with the rear panel
55, paralleling and extending between opposite sides of
the cross-over and rear panels 53, 55, in laterally out-
wardly spaced relation to the latter. Accordingly, since
again structural features of the components of these
panels 36, 57 are as described in connection with FIGS.
3, 4 and 3, corresponding reference numerals, double
primed, will be employed to designate corresponding parts
and relationships.

It will, however, be noted in FIG. 8 that the side
panels 56, 57 have the respective lower headers 49’
located intermediate the vertical length of the parallel
passage formations 46"/, which open, therefore, into the
top and bottom of the lower header 49", and upwardly
into the top header 48”’. Moreover, as appears in FIGS.
6 and i8, each of the lower headers 49’" has a flow restric-
tor 39 extending along the length thereof, in such manner
that only a portion of the liquid flow upwardly in each
of the side plate panels 56, 57 will be diverted by these
restrictors laterally outwardly of the headers 49, the
remainder continuing upwardly to the upper header 48"
of the side ptanels 56, 57.

As illustrated in FIGS. 6 and 7, the side plate panels
56, 57 are bent 90° at their lower ends to provide integral
laterally inwardly directed extensions 61, 62, respectively,
forming, in effect, a bottom panel for boiler unit 38,
which has the same structural characteristics as the panels
36, 57, as to the passages 47 typically shown in FIGS. 3,
4 and 5. The inner ends of these bottom-forming ex-
tensions communicate with a central, front-to-rear ex-
tending, bottom distributor header 63, which is medially
connected by an L-shaped fitting to a boiler intake pipe,
which is the discharge pipe or line 18 of the circulating
pump 16 (FIG. 1).

As shown in FIGS. 7 and 8, the rear end of bottom
distributor header 63 is communicated by means of an
L-shaped, tube 64 with the bottom header 49’ of the back
plate panel §5, so that water supplied to the header 49’
will branch laterally therein and circulate upwardly
through the formations 46" providing vertical passages
of the panel §5. These passages discharge upwardly into
the top header 48" of back panel 55; and this header is




' the unit,

g eommnnleated at its oppoelte ends throngh 90“ loterally' B '._':;sealed eommumeahon with an 1ntake line 31 flom ‘the -

“domestic water system, and the eoll PDI‘tIOIl 86 is fitted to

s01780

-and forwardly extending tubes 68, 69 with the rear end

. of each of the top headers 48" of the side panels 56, 57.
- All boiler water received in. the hoadors 48" is delivered
~ through ‘pipes 71, 72 extending laterally inwardly from
~  the forward ends thereof to opposite sides of the domestic-
 water heater 40 of the installation. -
~ -~cludes boiler water which, passes. upwardly in:the side

~ -panels 56, 57 past the flow restrictors 59, water flowing -

10

upwardly through the cross-over plate panel 53 (FIG. 6),

“Such dtsposal in-

and water flowing upwardly in certain further cross-over

plate panels, located in the space between ponels 53 55, -

56 and 57 and now to be. described.

The water which travels upwardly in. the srde pla:.e- o
15

'.:panels 56, 37 and 'is. diverted. laterally inwardly by the

 flow restrictors 59 of lower side panel headers 49"/, passes

through pipes 74 to an arrangement of upright cross-over

most being the front cross-over panel. -

Theee panels are
all coextensive in height, ‘and are shown in a front:to-rear-

. staggered arrangement in FIG 9, being designated 53,
- T7, 78 and 79. Ttis to be noted that the panels 53, 78
- will receive water at the bottom thereof from pipes 74
- communicating with the lower header 49" of a side plate

- the dlseharge line 32 to that system |
87 is provided which is remova Jle for the purpose of:
:tnstallmg hot water coil 85. | . | |

6

A boiler front plate

- As indicated above, the nnprovement eontemplates:__ '-
safety | prowsrons controlled by the thermally responsive

~valve 20 in the boiler- discharge line 21 to;the space heat-

- ing radiator (not shown) whereby as controlled by the
domestic water control 26 the valve element 28 of valve
29 may be closed, causing water to be by-passed through B

‘the tube 29 to the intake side of elrculatmg pump 16 o
- 'Wlthout traversrng the radiator. - L

" The hot water box 83 at the upper front of the boiler-

-i llIllt 38 acts as a collection pomt for all of the water
going . throucrh the boiler and also houses the domest1c'.
- water coil 85, .

plate panels, of which, as illistrated in FIGS. 2 and' 9, ~wall PI‘GVIdeS means for IIlOlIIltng the valve, bHI‘DBI‘: etc.,

~ there are four in the ﬂlustroted embodnnent ‘the: forward- |

- The lower part of the front boiler housing

- '_and has a fire observation opening with cover 36.

20

The incorporation of the domestic water unit' 40 in -
| I,_the boilér eliminates the necessity for a hot water heater, =
“and, in addition, makes possible the forced circulation of

- boiler water across its coil 85, for a very- eﬁment heat
- transfer. | o |

25

‘panel 57 on one side of the boiler unit 38; while the

~ at their bottom through like pipes 74 from the lower

~alternate cross-over -plates 77 ‘and 79 will be supplied

 header 49"’ of the side panel 56 on the opposite side of -

-. er 40,

" formottons 46.

| Forced water cneulatron through all of the plote panel_._
- components is an important feature of the invention con-+

tributing to: htgh heat transfer eapaelty and efﬁeleney'_
- The entire boiler construction may be fabricated inex- -
. pensively of sheet metal stamptngs welded, brazed or .
permanently bonded together; and’ ‘with the above de-
scribed basic standardized deelgn the boiler may be made-'

‘up in a large range of sizes and eapaeltres for use os_'--_-.5__5

call for heat and the thern

~ ‘determined by the demand: .

N The hot gases from the burner ﬁre box 39 etrculate up- .
o Wardly past .the panel components of hoﬂer unit 38 and
- between baffles 42, “also forwardly past the domestte-f

.+ _heater 40. The water is elreuloted positively by pump 16 €
. through ‘these components, thence through pipes 71; 72

- 'to opposite sides of the heater 46, dlsehargtng frorn'- |
said heater through the pipe 21 to the radlatron moansf"

Return is -

through pipe 19 to pump 16, and then through the line

1ntake at header 63 of the botler

-of the space heating system (not shown).

- 18 back to the bottor
- unit 33. R

The nature of the domeshe Woter heater 40 is 111nstrated' -

It comprises a- snttably sealed water
- 'reservoir or box 83 into which the: pipes 71, 72 fI’GIIl the

. Heater 40 fur-
- ther comprises a- e1rculat1ng coil 85 formed in a- vertical- -

, 'm FIGS. 10 and 11.
~side panel top headers 48" d1sleharge
1y ﬂattened contour (FIG. 11)-and- disposed within the;

86 Wlthlll its top extensmn 84 One end of. the eoll IS ;n

‘"The upper ends of each of the cross-over. plateo_-;_._ .

53, 77, 78, 7% charge loterally outwardly through pipes -
80, 81 to the upper headers 48"’ of the respective side
| plate panels 56, 57, from which the flow is, as described”
above, through Plpes ‘71 72 to the domestle water heat-
35.' trol 24 is actuated, which results. in electrical énergization -
_of the pump 16 and burner 15. As the boiler water -

- reaches @ desired temperature, for example about 185° F.,
“the thermostatic water valve 20 will be opened. Clreulo- -
‘tion through boiler unit 38, domestte water heater 40, its
_dlsoharge line 21 and return from the space heatlng racha—- |
tor system to the pump 16 through line 19 is maintained
- until room thermostat 37 is satisfied. At this time the
. relay control 24 is actuated to shut off burner 15; and
‘when the water temperature ‘in- boiler 38 drops below,

30

Thus, 1t is seen tha,t the boﬂer umt 38 prov.tdes Q very- S
hlgh surface area for heat tra,nsfer at its front cross-over
- plate panel 53, its full height rear plate panel 55, its full
- Iength side penels 56, 57 and thelr respective 1nword bot--
. tom extensions 61 62 and throofrh the cross-over plate
~ panels 53, 77, 78 and 79. . The sectional character of
~ these cross-over panels is as tndlcated 1n: FIGS 3,4 and
5, it being understood that they will be eharaoterized by
" upper and lower heeder formations corresponding to the
“header formations 48, 49, and by connecting CII’C‘LII&UII"—“;

- Passages rovrded by formattons eorres ondin to the' S
passages p; __Y | P g - " In no event Wﬂl it open unless the room thermostat 1s

ealhng for heat. -

40

45

60

65

The boﬂer nlay be merchandrzed as a complete paek-__' -
age, which includes the ‘controls, pump, and burner as
well as mthout these latter items. " |

-~ The: wiring for the electrically controlled eornponents of
the boiler is shown in FIG. 12, and such wiring prows 10NS
‘will be of a nature understood by those skilled in the art,

- with' conventional electrical connections to the various

| '-:'}:pump, bnrner thermostatloally govorned relay units and |
| _the like. - - - |

“In- operatlon for example in the wmterttnte when the S

room thermostat 37 calls for heat, the aquastat relay con--

say,’ 180° F., the thermostatto water Valve 2¢ will close.

If domestic hot water is bemg drawn from eoil 85 dur-

50‘;*:1113 a period of heat demand on the part of the radiating =
- system, the boiler water will in" most cases drop below

- 180° F,, wherenpon the thermostatic’ water valve 20
- -closes, and all of the heat from the burr er ‘will go to

S heat the domestic: water coil 85.

Im summertnne operation the room thermostat doee not |

The by-pass tube eonneotlon 29 between boller nnttt 38 '

nand thermostatically - controlled water valve 20 on the
-drseharge line 21 of the boiler, and between the radiator
~ system «and the elrenrlatmg pump 16-on the inlet side of
- the: boﬂer resnlts when the valve 20 is closed and the
- "burner and pump are in’ operation, in-a definite forced
cnoulatlon through hoﬂer 38 bnt not through the radlat- -

-1ng system R

-In-the 1nte1 est of safety, should 1gn1t1oh of fuel 011 or

gas at the burner not take place, the protectostat 23 will |
. actuate the relay control 27 and shut off burner 15.

~water box 83, including céntral and upper coil portrons.‘?-f.-'f"_,-- ‘Whenever the water in boiler 38 reaches its maximum -

75 _f'tomperoture of say 210“ F bulb 25" rw:rll sense 1t and

ostatic water valve 20 is always
- closed, by-passing water to pump 16. ‘When domestic hot
-~ water is drawn, the aquastat domestic water control 26
" ris‘actuated, which turns on pump 16 and burner 15, allow-
‘ing the boiler 38 to cycle on and off, thus to maintain

- Wwater temperature in - the bOII{-}I‘ hetween hmrts of, say,
(1 Ftol8s°F.
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the aquastat relay control
the burner, |

What I claim as my invention is:

1. An upright plate type boiler comprising a pair of
opposed upright, generally parallel, front and rear fiuid
circulating panel units spaced transversely from one an-
other, a pair of opposed upright, generally parallel side
panel units of a construction generally similar to said
front and rear units, said front, rear and side units being
arranged about the four sides of a boiler heating space,
satd panel units each comprising a pair of plates secured
‘together in face-to-face sealed relation and providing
therebetween a plurality of upright fluid flow passages
and transversely extending, vertically spaced headers in
communication with said passages adjacent vertically
spaced points of the latter, the respective upper and lower
headers of the respective units being in communication
with one another, and at least one upright cross-over
circulatory unit disposed between the opposed panel units
of one of said pairs, said cross-over circulatory unit hav-
ing a construction similar to said panel units, including
vertically spaced headers in communication with one
another through upright fluid flow passages, said headers
of the cross-over unit being respectively in communica-
tion with at east one of said last named opposed panel
‘units at the respective vertically spaced headers of the
latter, | - |

2. An upright plate type boiler comprising a pair of
opposed upright, generally parallel, front and rear fluid
circulating panel units spaced transversely from.one an-
other, a pair of opposed upright, generally parallel side
panel units of a construction generally similar to said
front and rear units, said front, rear and side units being

arranged about the four sides of a boiler heating space,

said panel units each comprising a pair of plates secured
together in face-to-face sealed relation and providing
therebetween a plurality of upright fluid flow passages
and transversely extending, vertically spaced and substan-
tially horizontal headers in communication with said pas-
sages adjacent vertically spaced points of the latter, and
at least one upright cross-over circulatory unit disposed
between the opposed panel units of one of said pairs, said
cross-over circulatory unit having a construction similar
to said panel units, including vertically spaced headers
In communication with one another through upright fluid

24 will be actuated to shut off |
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flow passages, said headers of the cross-over unit being

respectively in communication with at least one of said

last named opposed panel units at the respective vertically

spaced headers of the latter, the respective upper and
- lower headers of the respective panel units being in com-
munication with one another at the respective transverse
header ends, the lower header of said front panel unit
having communication with opposite ends of the lower
headers of said side panel units at points substantially
above the lower header of said rear panel unit.

3. An upright plate type boiler comprising a pair of
opposed upright, generally parallel, front and rear fluid
circulating panel units spaced transversely from one an-
other, said rear unit being of substantially the full height
of said boiler, said front unit.being of lesser height, a pair
of opposed upright, generally parallel side panel units
of a construction generally similar to said front and rear
units and of a height approximating that of the rear unit,
said front, rear and side units being arranged about the
four sides of a boiler heating space, said panel units each

comprising a pair of plates secured together in face-to-

face sealed relation and providing therebetween a plu-
rality of upright fluid flow passages and transversely ex-
tending, vertically spaced and substdntially horizontal

‘headers in communication with said passages adjacent 70

vertically spaced points of the latter, and at least one
upright cross-over circulatory unit disposed between the
‘opposed panel units of said first named pair, said cross-
over circtlatory unit having a construction similar to said
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munication with one another through upright fluid flow
passages, said headers of the cross-over unit being respec-
tively in communication with at least one of said last
named opposed panel units at the respective vertically
spaced headers of the latter, the respective upper and
lower headers of the respective panel units being in com-
munication with one another, the lower header of said
front panel unit having communication with the lower
headers of said side panel units at points substantially
above the lower header of said rear panel unit, all of the

-upper headers having communication with one another at
approximately the same level.

4. An upright plate type boiler comprising a pair of
opposed upright, generally parallel, front and rear fluid
circulating panel units spaced transversely from one an-
other, said rear unit being of substantially the full herght
of said boiler, said front unit being of lesser height, a
pair of opposed upright, generally parallel side panel units
of a construction generally similar to said front and rear
units and of a height approximating that of the rear unit,
said fronf, rear and side units being arranged about the
four sides of a boiler-heating space, said panel units each
comprising a pair of plates secured together in face-to-
face sealed relation and providing therebetween a plu-
rality of upright fluxdd flow passages and ftransversely
extending, vertically spaced and substantially horizontal
headers in communication with said passages adjacent

vertically spaced points of the latter, and at least one

upright cross-over circulatory unit disposed between the
opposed panel units of said first named pair, said cross-

~over circulatory unit having a construction similar to said

panel units, including vertically spaced headers in com-

munication with one another through upright fluid flow

passages, said headers of the cross-over unit being respec-
tively in communication with at least one of said last
named opposed panel units at the respective vertically
spaced headers of the latter, the respective upper and
lower headers of the respective panel units being in com-
munication with one another, the lower header of said
front panel unit having communication with the lower
headers of said side panel units at points substantially
above the lower header of said rear panel unit, all of the
upper headers having communication with one another
at approximately the same level, said side and rear panel
units having means to communicate the headers thereof
with a fluid circulatory line beneath the respective headers.

5. An upright plate type boiler comprising an upright
fluid circulating panel unit, a pair of opposed upright,
generally parallel side panel units of a construction gen-
erally similar to said first named unit and disposed in
planes in substantially 90° relationship to the plane of
said first named unit adjacent opposite sides of the latter
to substantially define three sides of a boiler heating
space, said panel units each comprising a pair of plates
secured together in face-to-face sealed relation and pro-
viding therebetween a plurality of upright fluid flow pas-
sages and transversely extending, vertically spaced head-
ers in communication with said passages adjacent verti-

- cally spaced points of the latter, the respective upper and

lower headers of the respective units being in communi-
cation with one another, and a pair of upright cross-over
circulatory units disposed in substantially parallel planes
between said opposed side panel units, said cross-over
units being respectively alternately in communication
with said side panel units at the respective vertically

- spaced headers thereof.

6. An upright plate type boiler comprising a pair of
opposed upright generally parallel, front and rear fluid

“circulating panel units spaced transversely from one an-

other, a pair of opposed upright, generally parallel side
panel units of a construction generally similar to said
front and rear units, said front, rear and side units being
arranged about the four sides of a boiler heating space,
said panel units each comprising a pair of plates secured

‘panel units, including vertically spaced headers in com- (g together in face-to-face sealed relation and providing
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therebetween a plurality of upright fluid flow passages |

and transversely extending, vertically spaced headers in
communication with said passages adjacent vertically
spaced points of the latter, the respective upper and lower
headers of the respective units being in commumnication
with one another, and at least one upright cross-over
circulatory unit disposed between the opposed panel units
of one of said pairs, said cross-over circulatory unit hav-
ing a construction similar to said panel units, including
vertically spaced headers in communication with one an-
other through upright fluid flow passages, said headers of
the cross-over unit being respectively in communication
with at least one of said last named opposed panel units

at the respective vertically spaced headers of the latter,

the panel unit with which said cross-over unit communi-
cates being provided adjacent ifs lower header with con-
necting means placing said last named lower header in
communication with the lower header of the cross-over
unit.

7. An upright plate type boiler comprising a pair of
opposed upright generally parallel, front and rear fluid
circulating panel units spaced transversely from one an-
other, a pair of opposed upright, generally parallel side
panel units of a construction generally similar to said
front and rear umits, said front, rear and side units being

~ the cross-over unit being respectively in com

10
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headers of the respective units being in communication.
with one another, and at least one upright cross-over cir-
culatory unit disposed between the opposed panel units
of one of said pairs, said cross-over circulatory unit hav-
ing a construction similar to said panel units, including
vertically spaced headers in communication with one an-
other through upright fluid flow passages, said headers of
nunication.
with at least one of said last named opposed panel units
at the respective vertically spaced headers of the latter,
the panel unit with which said cross-over unit communi-

| -

~ cates being provided adjacent its lower header with con-
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arranged about the four sides of a boiler heating space,

said panel units each comprising a pair of plates secured
together in face-to-face sealed relation and providing
therebetween a plurality of upright fluid flow passages

and transversely extending, vertically spaced headers in 30

communication with said passages adjacent vertically
spaced points of the latter, the respective upper and lower

necting means placing said last named lower header in
communication with the lower header of the cross-over
unit, and with means to divert a portion of the fluid flow
in said panel unit into said connecting means.
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