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FLUD HEATER, 
Virgil W. Moray, Nev York, N.. Y, assignor to 
Akwa Heaters, Inc., Nev York, N. Y, a cor 
poration of New York 

Application September 21, 1935, Serial No. 4l,533 
15 Claims. 

his invention relates to heat exchange equip 
ment and more particularly pertains to auxiliary 
fluid heating coils for steam boilers, waterheaters 
or the ke. 

In general, fludd heating colls of this character 
have had but Small heating surface due primarily 
to practical dificulties in installing the coils in 
the boilers and in so constructing them that they 
maybe removed. Ordinarily, a manhole or hand 

lo hole has been provided through which the coil 
could be inserted and removed and another hole 
in the boiler vas required for the plpe outlets of 
the coil. Additionally, the coil headshave usual 
ly been of cast metal and bolts have been utilized 
to secure the coil head parts together. In some 
instances the coll pipes have been expanded into 
the coll heads butto provide greater heating sur 
face, brazing has been resorted to, but this method 
of securing the coil plpes to the heads proved too 
expensive for general use. 
The presentinvention provides novel fluid heat 

ing colls of the character referred to and also pro 
vides a novel method of installing the coils in a 
steam boiler, water heater or the like. The coils 
of my invention are characterized by a relatively 
large heating surface, compactness, and small 
coil heads of wholly novel construction. Only 
one small opening in the boiler is required for 
each coil and the coils are readilly installed and 
removed from boilers orwater heaters. 
The invention further provides novel resilient 

means for securing the coil heads in position in 
bollers or vater heaters. 

Further features and advantages of the inven 
tion will appear from the following description 
When considered in connection with the accom 
panying drawings forming a part thereof, in 
which: x. 

Fig. 1 is a vertical sectional view of a fire tube 
boiler having an auxiliary fluid heating coll em 
bodying the present invention. 

Fig. 2 is a combined end elevational and sec 
tional view, the latter being taken on line 2-2 
of Fig. 1; 

Fig. 3 lls a horizontal sectional view on an en 
larged scale, taken on line 3-3 of Fig. 1; 

Flg. 4 lls a vertical sectional view taken on line 
4-4, of Fig. 3; 

Fig. 5 is a partial plan view, with parts in sec 
tion, of the heating coll and the coil head casing 
ilustrating the method of installing the coll in 
a boiler; Fig. 6 is a perspective view of the coll head 
casing; 

(Cl. 25-236) 
Fig. 7 is a horizontal sectional view of a cylin 

drical shell steam boiler or water heater having 
another form of fluid heating coil embodying the 
invention; Fig. 8 is a partial vertical sectional viev taken 
online 8-8 of Fig. 7; 

Fig. 9 is a sectional view taken on line 9-9 of 
Fig. 7; 

Fig. 10 s a horizontal sectional viev similar to 
Fig. 3, showing another form of coil and coll head 
Securing means; 

Fig. 11 is a sectional view taken on line l- l 
of Fig. 10; 

Fig. 12 is a sectional view taken on line 2-2 
of Fig. 10, and Fig. 13 is a partial sectional view showing 
another form of coil head securing means. 

Like characters Of reference refer to the same 
or similar parts throughout the several views. 

Referring to the drawings, reference charac 
ter 0 designates the shell of a fire tube boller 
having an auxiliary fluid heating coil embodying 
features of the invention. The boiler has a plu 
rality of fire tubes and 2 extending between. 
tube sheets 3, 4 and 5, al arranged to pro- ; 
vide two passes for the products of combustion 
through the boller. The bolleris provided with a 
grate l6, a transfer chamber l7 and a smoke box 
l 8 to which the inlet end of a fue 9 is connected. 
Water fills the Space 20 between the tubes and 
12 and is maintained at the level 2. It will be 
understood that this particular type of boiler is 
not essential to the invention, but that other 
types of boilers maybe employed if desired. 

Referring particularly to Figs. 1 to 6 inclusive, 
the coil ilustrated is made in two sections indi 
cated A. and B, andis arranged to fll substantially 
the entire volume of the boiler above the boiler 
tubes and bellow the water level 2. Both sec 
tions are dentically arranged but when installed 
in a boller, are reversed, as shown. Each section 
consists of a fluidinlet lead 22 and an outlet lead 
23 which are connected by a plurality of tube 
loops the latter of which are arranged to form a 
relatively fat helicoidal coll. The inlet lead of 
each section continues into a plurality of similar and adjacent laterally disposed elongated loops 
24 and the outlet lead 23 connects with the most 
remote loop 24” through a plurality of straight 
portions connected together by return bends 25 
which extend through the space bounded by the 
loops 24. 
The sections A and B of the fluid heating coil 

are originally formed with the several loops 24 
spaced to the extent it is desired they bespaced 
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When installed in the boller. Just prior to in 
serting the coil section in the boiler, the sections 
are contracted suficiently to permit them to be 
passed through an opening in the tube sheet or 
the shell of the boleras ilustrated in Fig. 5. The 
coil sections are inserted in the boiler above the 
fire tubes through an opening 26 in the tube sheet 
0, which in this instance is rectangular in con 

figuration and is only large enough to permit one 
of the coil sections to be readilly passed there 
through. After the coll section, for example sec 
tion A, has been passed through the opening 26 
into the boller, the several loops thereof spring 
apart to approximately their original spaced po 
sition, due to the resiliency of the metal of the 
tubes. After section A has been installed, sec 
tion Bis contracted and then passed through the 
opening 26 and expandsto approximatelyits orig 
inal condition. The leads 22 and 23 are brought 
into horizontal alignment and are thereafter ex 
panded into a base plate 27 which forms part of 
the coll head. This plate is provided with the 
desired number of tube holes and the ends of the 
leads are passed through these holes and are ex 
panded therednto. The tubes may be brazed to 
the base plate instead of being expanded there 
into, lf desired. 
In the form of the invention disclosed in Figs. 

1 to 6, applicantºs novel coil head consists of tvo 
cooperating plate-like portions, one of which is 
the aforementioned base plate 27 and the other 
of which is the cooperating outer plate 28. 
Plates 27 and 28, as shown, are of rectangular 
configuration and are of rectangular cross-sec 
tional configuration essentially. Base plate 27 
is provided with tube holes to receive the coil 
leads 22 and 23, and plate 28 is recessed to pro 
vide a circular transfer chamber 29 and is fur 
ther threaded at opposite sides of the recess 29 
to receive the ends of fluid inlet plpe 30 and 
outlet pipe 3l. One or more gaskets 32 are em 
ployed between the plates 27 and 28 to prevent 
leakage of the fluid flowing through the head; 
to separate the finlet and outlet chambers 83 and 
34 respectively from the transfer chamber 29 
and to malntain the head plates in spaced rela 
tionship to provide adequate volume for the inlet, 
transfer and outlet chambers. A suitable gasket 
35 is employed between the shell or tube sheet 10 
of the boiler and the plate 27 to prevent leakage 
therebetween. With this arrangement it will be 
seen that the entire coll head consists essentially 
of tvo cooperating plates vhich maybe bar stock 
from the mil and which with simple machining 
operations maybe finished to provide parts which 
cooperate to form the coil head. The simplicity 
and economy of manufacture possible with this 
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coll head of my invention will be apparent. 
In this instance the coll head is disposed in the 

smoke box le of the boiler and protecting means 
are provided to prevent corrosion of the head 
and its connections vhich vould result from con 
tact of the combustion gases with the metal parts 
of the head and its connections. As shown, the 
protective casing is rectangular in cross-section. 
The casing is fabricated from sheet metal parts 
which are secured together preferably by spot 
Welding. The upper and lover portions 38 and 
T (see Fig. 6) of the casing consist of plates 

having short upstanding flanges at their ends 
d the sides 3 and 39 are flat plates which are 

sebured by welding or otherwise to the flanges 
of the upper and lover portions. The casing is 

to the tube sheet of the boiler so as 
to Surround the opening 2 by welding the inner 

2,154.178 
ends of the sides 38 and 39 and the upper and 
lower portions 36 and 37 thereto. The casing is 
so formed that the inner edges of the sides 38 
and 39 only, engage the tube sheet when the cas 
ing is placed thereagainst so that the casing does 
not have to be made exactly square. The spaces 
between the tube sheet and the inner edges of 
the upper and lover portions are flled when the 
casing and these portions are welded in place. 
A sheet metal plate 40 having dimensions such 
that it forms a forced ft with the inner surface 
of the casing provides a cover for the outer end 
thereof. The casing is provided with an open 
ing 4l in the side vall 39 to permit the coil inlet 
pipe 30 to pass therethrough. The upper por 
tion 36 is also provided with an opening 42 
through which the coil outlet pipe 3 passes. 
Pipes 30 and 3l pass through ventilating sleeves 
43 and 4.4 respectively, which have their inner 
ends secured to the casing at the peripheries of 
the openings 4l and 42 respectively, and have 
their outer ends passing through and extending 
slightly beyond the Smoke box 8. 
The coil head casing is also utilized to alid in 

securing the coll head to the tube sheet 10 or 
to the shell of the boiler and to secure together 
the several plates of the head. In the form of 
the invention shown in Figs. 1 to 6, the means 
employed are two wedge bars 45 and 46 shown 
more particularly in Figs. 3 and 4. These vedge 
bars have a rectangular cross-section and are 
slightly longer than the length of the coil head 
and the width of the coil head casing. Each 
Wedge bar is provided with a vedging surface 47 
at one end and a vedging surface 48 at the other 
end, both Wedging surfaces being inclined in 
the sane direction. The vedging surface 47 is 
disposed slightly invardly of the end of the 
Wedge bar, as shown in Fig. 3, to provide a sur. 
face 49 which is parallel to the surface of the 
wedge bar which engages vear strips 28”, com 
prising thin metal strips disposed between the 
outer head plate and the vedges. Aligned Wedge 
openings 50 and 5 are provided at the upper 
and lover portions of the coll head casing of 
suficient area to accommodate the Wedge bars 
45 and 46. After the coil head has been placed 
in position and the coil head casing has been 
secured to the tube sheet 10 of the boiler and 
the Wear strips 28” are in place, the vedge bars 
are inserted through one side of the casing until 
the vedge surfaces and 48 engage the co 
operating edges of the openings 50 and Sl. In 
this position the wedge bars engage the vear 
strips and When the outer ends of the vedge 
bars are driven invardy, it will be seen that the 
action of the Wedging surface on the casing vill 
force the coil head plates together at the sane 
tine that the coil head or the base plate 27 is 
forced against the tube sheet 0 or the boller 
shell. When driven in place, the Wedge bars II 
and 46 arch somewhat between the points at 
which they are supported by the casing, due to 
the resiliency of the material of the Wedge bars. 
ln installing the coil in the stean generator, 

an opening such as 26 is made in the tube sheet 
or shell 10 of the generator, one of the coil sec 
tions after having been contracted as ilustrated 
in Fig. 5, is passed through the opening with the 
inlet and outlet leads positioned near the open 
ing and the other section B after having been 
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contracted, is then passed through the opening , 
and is rested on the uppermostrow of tubes 2 of 
the boiler in expanded condition with its inlet 
and outlet leads positioned near the opening 2. S 
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The leads of both sections (now expanded) are 
passed through the tube holes in the base plate 
2 of the coil head and arethereafter rolled into 
the base plate to secure them thereto, Prior to 
securing the coll section leads to the base plate, 
the gasket 35 is placed between the shell or tube 
sheet le and the base plate. Thereafter the coil 
head casing is secured to the shell or tube sheet 
0 by welding preferably, gasket 32 is placed in 

position over the base plate 27, the cooperating 
outer head plate 28 is then placed in position, 
vear plates 28” are disposed in contact with the 
coil head plate 28 and the vedge bars 45 and 46 
are then passed through the casing as previously 
described, and are driven home to Wedge the 
cooperating parts of the coil head together and 
simultaneously to secure the coll head to the 
shell or tube sheet 10. Thereafter, the inlet 
and outlet pipes 30 and 3l are, attached to the 
plate 28 of the coil head and the ventilating 
sleeves 43 and 44 are placed in position. Finally 
the casing cover 40 is forced into position in the 

0 

3 

casing. The sequence of steps set forth here 
inabove may be considered as the preferred 
method of installing the coil and its associated 
equipment in the generator or water heater, but 
the sequence may be varied if desired. 
To remove the coil or any section thereof for 

cleaning or repair, the sequence of steps hereto 
fore enumerated are reversed. Before any sec 
tion of the col maybe removed, it must of course, 
be contracted to an extent suficient to permit it 
to be passed through the opening 26. 
The wear strips disposed between the coil head. 

and the Wedging means assist in the placing of 
the wedges in coil head securing position, Addi 
tionally they function to distribute the force ex 
erted by the wedges on the coil head and thereby 
serve to prevent buckling or arching of the coil 
head plates. 

Figs. 7, 8 and 9 ilustrate the application of 
the invention to a steam generator or hot water 
heating boiler having a cylindrical shell 55. In 
this instance also the heating coil. includes a 
plurality of U-bend tubes 56 instead of the “ac 
cordionº coils disclosed in Figs. 1 to 6. The coll 
head casing is the sane as the coll head casing 
in Figs. 1 to 6, but an adapter 57 is employed 
through which the casing is secured to the boiler 
shell. Adapter 57 is of rectangular configuration 
in transverse cross-section and its outside dimen 
sions are such that the coil head casing snugly 
fits over the outside end of the adapter. The 
inside orº boller end of the adapter 57 is shaped 
to fit the boiler shell and to enclose the opening 
58 which is made therein so that the coil tubes 
56 maybe passed therethrough and installed in 
the boiler. The adapter is preferably velded to 
the boiler shell but may be secured thereto by 
other suitable means lf desired. The base plate 
59 of the coll head is the same as base plate 27 
in Figs. 1 to 6, excepting that the tube holes are 
disposed to accommodate the ends of the U-bend 
tubes 58. The outer section 60 of the coll head 
is similar to plate 28 excepting that it is not 
recessed to provide a transfer chamber. The 
outer plate 60 is merely drilled and tapped to 
provide threaded openings for the inlet and out 
let pipes 30 and 3l. An extra thick gasket Bl is 
utilized to, space the plates 59 and 0 apart to 
provide inlet and outlet chambers 2 and B). 
In the form of invention ilustrated in Figs. 10, 

11 and 12, the coil head is similar to the coil 
head disclosed in Figs. 1 to 6, with the exception 
that the outer head plate 74 is not recessed to 

3 
provide a transfer chamber, The fluid heating 
coil is in twió sections C and D, as in Figs. 1 to 6, 
and each section consists generally of double U 
bend tubes 7 and 72. Each of these sections 
has an overal width, such that it maybe passed 
through the opening 73 in the shell or tubesheet 
10 of the boiler. In this case the coil sections 
are rigid, that is to say they are not arranged 
for expansion and contraction as the coll sections 
of Figs. 1 to 6 are arranged. The outer or co 
operating plate 74 of the coil head is simply a 
rectangular strip or bar having Overal dimen 
sions substantlally the sane as those of the base 
plate 78, with threaded openings therein' to re 
ceive the fluid inlet and outlet pipes T5 and T6, 
respectively. In this instance, a diferent form 
of Wedging means is utilized to secure the coil 
head to the shell or tube sheet 0 and to force 
the cooperating parts of the head together, The 
vedging means consists of a plurality of resilient 
vedges 7, each of which consists of a single loop 
of spring steel or other suitable resilient mate 
rial with the ends of the loop disposed so that 
they will come in contact as llustrated, when 
driven into securing position. The Wedges 77 are 
arranged to provide a vedging surface 78 ad 
jacent the loop end of the Wedge and this vedging 
surface continues into a securing surface 78 which 
will be disposed substantially paralel to the 
surface of the Wedgewhich engages the coll head 
plate 74 when the Wedges are driven hone, The 
vedges TT cooperate with vedge piris 80 which 

per and lover portions of the coil head casing. 
These pins are vertically disposed as shown, and 
each pin cooperates with two wedges 77 adjacent 
the upper and lover portions of the pin. In this 
form of the invention no vear plates are utilized 
between the vedges and the coll head, but such 
vear plates may be utilized if deslred. 
In the form of the invention shown in Fig. 13, 

the Wedging member 84 consists of two resilient 
vedges 85 and 86 integral with each other. The 
vedging member and the wedges are so arranged 
that they cooperate with the side portions 87 
and 88 of the coil head casing. Generally two 
vedging members 84 vill be utilized sbstantially 
in the manner that the Wedge bars 45 and 46 of 
Figs. 1 to 6 are utilized, but it will be understood 
that a single Wedging member 84 may be em 
ployed to secure the coll head to the tube sheet 

0 

are driven through suitable apertures in the up 

or shell and to secure the coil head sections 
together. As shown, vear plates 89 which are 
similar to the vear plates 63 and 64 of Figs. 7, 8 
and 9 are utilized. 
The resilient wedges, such as shown in Figs. 10 

to 13 inclusive, as vellas the Wedge bars 45 and 
46, are advantageous for the reason that they 
automatically take care of the expansion and 
construction of the coll head and the Coll head 
casing with the, result that fluid tightness is 
maintained and the life of the coil head gaskets 
are increased byvirtue of the fact that the wedges 
maintain gasket tightnessupon contraction after 
gston of the coil head and its connected 
parts. » 

From the foregoing disclosure it will be pre 
ceived that I have provided a fluid heating coil 
which ls compact, provides a large fuld heat 
ing surface and which maybe installed and re 
moved through a single relatively small opening 
fin a boiler shell or in a tube sheet. My novel 
coil head construction ls characterized by great 
simplicity and economy of manufacture by reason 
of the fact that the head maybe made from sec 
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4 2,154.178 
tions of bar stock from a mill so that casting coil leads connected to the terminal loops of the 
of the head or head parts is not necessary. The 
bar stock from the mill need Only be subject to 
simple machining operations to prepare the bar 
stock for use as coil heads, The means herein 
disclosed for securing the coil head to the boller 
shell or tube sheet and for securing the coil 
head parts together is also characterized by 
simplicity and economy of manufacture, Thread 
ed members such as nuts and bolts or the like 
are not necessary and the securing means, the 
Wedges, automatically take care of expansion and 
contraction of the coil head and its connected 
parts so that gasket tightness is maintained un 
der al conditions. 
When the coil heads are disposed in a smoke 

box of a fire tube boiler, the coil head casing 
provides means for adequately protecting the coil 
head and its connected parts from the corrosive 
action of the combustion gases. The casing is 
also ventilated so that any products of combus 
tion which may leak into the casing are removed 
therefrom into the atmosphere. 
the casing functions as a means for cooperating 
with the means for securing the coll head to the 
shell or tube sheet of the boiler and for Securing 
the Several parts of the coil head together, and 
further functions to reenforce the tube sheet or 
boiler shell around the opening provided for the 
Coll. 
Since changes and variations in the particular 

combinations of elements herein disclosed may 
be made without departing from the principles of 
the invention or transcending the scope thereof, 
it will be understood that the invention is not to 
be limited except by the scope of the appended 
clains. 
What is claimed is: 
1. Heat exchange apparatus comprising a shell, 

a filuid heating coil having tubes extending 
through an opening in the shell, a coll head con 
nected to the tubes, a coil head casing around 
the opening and connected to the shell and 
Wedging means directly engaging the casing for 
securing the coil head to the shell. 

2. Heat exchange apparatus comprising a shell, 
a fluid heating coil having tubes extending 
through an opening in the shell, a coll head con 
nected to the tubes and having a plurality of 
cooperating sections, a coll head casing around 
the opening and connected to the shell, and vedging means engaging the casing for securing 
the cooperating sections of the coll head together 
and for securing the coil head to the shell. 

3. A heat exchange coil comprising a plurality 
of connected and adjacent loops arranged to form. 
a relatively flat helicoidal coil and a return bend 
tube connected to one of said loops and extending 
through the space defined by said loops. 

4. Heat exchange apparatus comprising a cy 
lindrical shell, a fluid heating coil having tubes 
extending through an opening in the cylindrical 
vall of the shell, a coil head connected to the 
tube, a tubular adapter secured to the shell 
around the opening and a coll head casing se 
cured to the adapter. 

5. Heat exchange apparatus comprising a shell 
having an opening therein, a fluid heating coil 
extending through the opening, a head for the 
coll, a casing for the head having an Opening 
theren, and vedging means inserted through said 
opening for securing the coil head in position 
against the shell. 

6. Aheat exchange col comprising a plurality 
of connected and adjacent tube loops, tubular 

Additionally, 

coil, one of said leads extending through the 
space defined by the tubes forming said loops and 
having a part thereof disposed in proximity to 
the other lead, the portion of said one lead which 
lies within sald loops having a return bend por 
tion which permits the coil to be laterally expand 
ed and contracted by movement of said loops to-º 
ward and from each other without substantial 
displacement of the end of Said lead. 

7. Fluid heating apparatus including fluid con 
ducting tubes connected to a head comprising 
two flat plates perforated solely for tube connec 
tions to the head, said tubes being connected to 
one of Said plates, fluid inlet and outlet leads con 
nected to the other plate, fluid sealing means in 
termediate the plates to space the plates apart 
to provide fluid chambers therebetween, and 
means exterior of said plates to hold said plates 
together. 

8. Fluid heating apparatus including fluid con 
ducting tubes connected to a head comprising a 
base plate and an outer plate, fluid sealing rneans 
intermediate the plates to Space them apat to 
provide fluid chambers therebetween, and means 
for imposing pressure on the outer plate and in 
dependent of penetration of the base and outer 
plates for securing the head in position on the 
member with which it is to be used and formain 
taining the plates in assembled relationship. 

9. Heat exchange apparatus comprising a shell 
having an opening therein, a fluid heating coil 
extending through the opening, a head for the 
coil, and resilient Wedging neans comprising a 
loop of resilient material for Securing the coil 
head in position against the shell. 

10. Heat exchange apparatus comprisinga shell 
having an opening therein, a fluid heating coil 
extending through the Opening, a head for the 
coil, Wedging means having a plurality of con 
nected and Spaced Wedging surfaces, and means 
secured to the shell and acted against by said 
Wedging means to Secure the coil head in posi 
tion against the shell. 

11. Heat, exchange apparatus comprising a 
shell having an opening therein, a fluid heating 
coil extending through the opening, a head for 
the Coil, resilient Wedging means, and means se 
cured to the shell and acted against by said wedg 
ing means to secure the coll head in position 
against the shell. 

12. Heat exchange apparatus comprising a 
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shell having an opening therein, a fluid heating 
coil extending through the Opening, a head for 
the coil, resilient Wedging means, and means se 
cured to the shell and acted against by Said Wedg 
ing means to secure the coil head in position 
against the shell, sald Wedging means comprising 
a loop of resilient material so arranged that one 
end of the loop engages another portion of the 
loop when the Wedging means is in securing posi 
tion. 

13. Heat exchange apparatus comprisinga shell 
having an opening therein, a fluid heating coil 
extending through the opening, a head for the 
coil, vedging means, and means secured to the 
shell and acted against by said wedging means 
to secure the coil head in position against the 
shell. i. 33 

14. Heat exchange apparatus comúprising a 
shell having an opening therein, a fluideating 
coll extending through the opening, a head for 
the col comprising a plurality of cooperating sec 
tions, Wedging means, and means secured to the 
shell and acted against by sald Wedging means 
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to secure the cooperating sections of the coll head tending through the space defined by the tubes 
together and to secure the coll head in position forming said loops and being bent to provide a 
agaínst the shell. d resilient portion whereby said lead may be con 

15. Heat exchange apparatus comprising a plu- tracted and expanded, sald lead having a part 
rality of separate coil sections each consisting of thereof disposed in proximity to the other lead, 
a plurality of connected and adjacent tube loops and a single coll head for al of said Coil sections 
arranged to form a relatively flat helicoidal coil to which said leads are connected. 
vith tubular coilleads connected to the terminal 
loops of the coil and with one of said leads ex- V3GIL. V. MORAY. 
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