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5 Cairns. 

My invention relates particularly to air blast 
heating and cooling units, and provides means 
whereby units may be readily assembled in shapes 
and sizes suitable for the various equipment needs, 

5 and a device that will operate efficiently. 
One of the objects of my invention is to pro 

vide a design which may be manufactured or 
Shipped in a number of sections and bolted to 
gether when being installed, without the use of 

0 pipes or fittings, thus to facilitate manufactur 
ing, Shipping and installing operations. 
Another object is to provide a number of sec 

tions having means to pass the heating or cooling 
medium through the sections in series sinuously 

5 from the inlet to the outlet through direct open 
ings between the sections, thus to reduce friction 
and insure free and equal flow through the tubes 
of the Sections. 
A further object is to provide a unit which may 

20 be operated on the counter flow principle. 
It is a further object to provide means where 

by the sections are held together through stuffing 
boxes and semi-resilient packing rings, thus to 
insure against loose joints, leaks and trouble 

25 from unequal expansion and contraction. 
Another object of my invention is to provide 

a unit which will occupy minimum space and 
wherein individual sections may be easily removed 
and replaced, and whereby very few headers may 

30 be used with which to make up an almost innu 
merable number of Sections of varying sizes; also 
whereby very few sections may answer with which 
to make up units suitable for an almost innumer 
able number of installations, thus to simplify and 

35 cheapen manufacturing and installing problems. 
To these and other useful ends my invention 

consists of matter hereinafter Set forth and 
claimed and shown in the accompanying draw 
ings in which: 

Figure 1 is a front elevation of my improved 
device. 

Figure 2 is a side elevation of the device shown 
in Figure 1, comprising 4 sections and 2 rows of 
tubes in each Section. 

Figure 3 is an enlarged fractiona' section taken 
on line 3-3 of Figure 1. 

Figure 4 is a fractional side view illustrating a 
unit having 2 sections and 3 rows of tubes to each 
Section. 

Figure 5 is a diagrammatic drawing illustrat 
ing a unit having 3 sections and 2 rows of tubes 
to each section. . 

Figure 6 is a diagrammatic drawing illustrat 
ing a 4 section unit as shown in Figure 2. 

Figure 7 is a diagrammatic drawing illustrat 
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(CE. 25-5) 
ing a 4 section unit, 3 sections having 2 rows of 
tubes each and 1 section having 1 row of tubes. 
As thus illustrated in Figures 1, 2, 3 and 6, my 

improved heat exchanger comprises four Sections, 
these sections being designated by reference char 
acters A, B, C and D. A designates No. 1 or the 
inlet Section. As clearly illustrated in Figures 
2, 3 and 6 Section. A comprises inlet header 0 
and outlet header and the tubes therebetween 
are designated by reference numeral 2. The 
tube ends are expanded and held in openings in 
the headers preferably by means of ferrules 3. 

All of the headers are provided with threaded 
openings 4, each registering with a tube where 
by the tube ends and ferrules may be expanded 
in the usual manner after which the openings are 
closed by means of suitable screw threaded plugs. 
In the outside face of headers fo and , pref 
erably three inlet openings 5 are provided, the 
center one in header to being closed by means of 
the Screw threaded plug 6. These three open 
ings are used for inlet pipe connections and any 
one or more of these openings may be used for 
this purpose. 

Header may be exactly like header to inso 
far as concerns the foregoing except that all three 
openings 5 are sealed by plugs 6. The inner 
faces of these headers are provided with two 
circular projections which are exactly op 
posite projections 8-8, (see dotted lines in Fig 
ure 1). These projections are machine faced. 
An opening 9 is provided in the center of lugs 

in header f0 and is of a size which will loosely 
embrace bolt 20. Projections 8 on headers O 
and are provided with openings 2 which will 
loosely embrace bolt 2. Openings 2 are coun 
ter sunk from the outside forming pockets 22 for 
which I provide a semi-resilient packing ring 23. 
I also provide a suitably shaped sleeve 28 which, 
when seated firmly on ring 23, will protrude past 
the surface of projections 8. Bolts 20 are 
threaded at each end as indicated; thus nut 25 
will answer with which to compress ring 23 and 
seal the opening and also provide means where 
by the various Sections of the unit are bound to 
gether as will hereinafter appear. 

Section D is exactly like section A except it is 
reversed as indicated. It will be seen by re 
ferring to Figure 4 that enlarged openings 3e are 
provided in headers . One end of sleeve 3 is 
pressed into the opening in one header the other 
end being made slightly smaller and will be 
loosely embraced by the opening in the adjacent 
header (see Figure 3); thus it will be seen that 
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2 
when assembling the units as shown in Figure 4, 
the bolts 20 will answer as dowels or positioning 
means between headers 0 and that the sleeves 
3 Will answer as dowels or positioning means for 
headers , the openings 30 being large enough 
for the passage of the heating or cooling means 
from one header to the other. Thus in the 
assembly shown in Figure 4, the heating or cool 
ing medium may enter one of headers fo, pass to 
header through the connecting tubes and 
thence through openings 30 and through the 
tubes of the other section. I provide gaskets 3 a 
and 9b with which to seal the joints between the 
Various headers. 

In Figure 4 I have illustrated as described, a 
tWO Section unit and the end sections from which 
3, 4, 5 or 6 section units may be constructed as 
follows: 

In Figures 2 and 6 I illustrate a four section 
unit, a fraction of which is shown in Figure 3, 
Considerably enlarged, wherein the details of the 
intervening headers used on sections B and C are 
shown. At this point attention is called to the 
fact that the intervening headers are duplicates, 
but they are positioned whereby the enlarged 
OpeningS 30 are paired as illustrated; but these 
openings at the other end of the section are on 
the opposite side of the section, as clearly illus 
trated in Figures 6 and 7, and openings 9 are 
paired as shown. It will be noted that similar 
numerals are applied to like parts in the various 
Sections. Thus as will hereinafter appear, any 
number of intervening sections may be placed 
between the inlet and outlet sections, it being 
necessary only to turn intervening sections oppo 
sitely and position the headers oppositely on each 
section whereby to connect all of the sections in 
series as clearly illustrated in Figures 5, 6 and 7. 
In Figures 2, 3, 5, 6 and 7 intervening headers are 
similar and therefore reference numeral 35 is used 
to designate these headers, both sides having 
preferably projections which are similar to pro 
jections f on headers ) and f, one side how 
ever, having openings 30 and the other side hav 
ing openings 9, the object of these projections 
being to simplify the surface milling operations. 
The advantage of this design is that the projec 
tions may be machined in one operation by 
Straddle milling. 

Clearly units A and D of Figure 2, may provide 
the inlet and outlet headers for the assemblies 
shown in Figures 4, 5 and 6. In Figure 5 the out 
let section is turned end for end in order to pro 
vide the proper set up for the three section unit. 
In Figure 7 the outlet section may be exactly like 
Section D of Figure 2 except that there is but one 
row of tubes but the headers therefor may be 
made somewhat narrower if desired. 
Three rows of tubes may be placed in headers 
0 and by staggering the rows. In any event 

either header may be made suitable for either 
one, two or three rows of tubes or separate head 
ers of a proper width may be supplied. In some 
installations an odd number of tubes may be 
found desirable. This may be accomplished as 
in Figure 7, or by using a three and a two row 
Section with which to provide a five row unit. If 
however, a unit as in Figure 4 is desired having 
five rows, the outlet section in the assembly may 
be supplied with two rows of tubes as shown in 
Figures 5 and 6. Clearly therefore, an innumer 
able number of combinations are possible. Gen 
erally however, the desired number of tubes may 
be made possible by simply using longer Or 
shorter headers in order to avoid odd combina 
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tions of Sections; for example, when it is desired 
to locate the Outlet on the same end of the unit 
as the inlet, this must be accomplished by provid 
ing either tWO, four or six sections. If however, 
it is desired to place the outlet on the opposite 
end from the inlet, there should be either three or 
five Sections of the desired number of rows of 
tubes having sections of a suitable length and 
Width and the correct aggregate number of tubes 
to produce the desired results. Obviously many 
different combinations, too numerous to mention, 
are possible with applicant's headers and means 
for making up sections and units therefrom; for 
example, an assembly as shown in Figure 4 may 
be made by using headers f at both ends of the 
Sections; thus there Would be provided openings 
30 between each pair of tubes as indicated by 
dotted lines and by Suitably positioning plugs 6, 
the heating or cooling medium may be caused to 
pass through the sections in parallel. 

Clearly when desired, the Sections may be COm-, 
pleted and shipped to their destination in Sepa 
rate crates With full assurance that any person, 
skilled in erecting and installing units of the 
class, will be able to assemble and install appli 
cant's unit in a Satisfactory manner and at a 

Bolts 20 may be of a generOlES 
diameter and they, the gaskets and end packing 
rings may be of a material which will resist deteri 
Oration. It will be seen that the outstanding advantages 
of applicant's device are, resilient finding means, 
convenience in manufacture and assembling, that. 
the flow of heating or cooling medium may be 
through the proper number of tubes which are 
in series and therefore the benefit from equal 
distribution of liquid in the tubes of a Section, 
may be assured and the counter flow heat trans 
fer principle made available. 
Having thus shown and described the preferred 

form of my invention, I claim: 1. A heat exchanger comprising a number of 
sections, each consisting of two headers and cir 
culating tubes therebetween, said headers being 
bound together by means of bolts passing there 
through, gaskets between said headers surround 
ing said bolts, enlarged openings positioned alter 
nately with closely embracing openings surround 
ing said bolts between certain pairs of headers, 
whereby the heating or cooling medium will paSS 
serially through said sections and enlarged Open 
ings, said bolts at their ends having stuffing boxes 
with semi-resilient packing rings and means 
whereby said sections will be bound together 
through Said ringS. 

2. A heat transfer device comprising a number 
of sections, each consisting of two headers and 
circulating tubes therebetween, said headers be 
ing bound together by means of bolts passing 
therethrough, gaskets between said headers Sur 
rounding said bolts, enlarged openings having 
centering sleeves surrounding Said bolts, whereby 
the heating or cooling means may pass from One 
header to the other, a stuffing box having a semi 
resilient packing ring at each said bolt ends, 
sleeves and holding means at the ends of said 
bolts, whereby said headers are held together 
through Said packing ring. 

3. A heat transfer device comprising a number 
of sections, each having two headers and circulat 
ing tubes therebetween, said headers being bound 
together by means of bolts passing therethrough, 
gaskets between Said headers Surrounding said 
bolts, stuffing boxes having Semi-resilient packing 
rings and sleeves each Surrounding Said bolt ends, 
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holding in eans or said bolt, ends resting on said 
sleeves, whereby said headers are held together 
through pressure on said packing rings, inlet and 
dutlet connections in cartain headers and enlarged 
openings surrounding said bolts between certain 
pairs of headers, whereby the heating or cooling 
mediu in may pass from the inlet to the outlet 
through Said sections in series. 

4. A heat transfer device comprising a number 
of Sections, each consisting of two headers and 
circulating tubes therebetween, said headers be 
ing bound together by means of bolts passing 
herethrough, stuffing boxes having Semi-resilient 
packing rings in Said headers at each bolt end and 
swing sleeves and nuts, whereby said headers are 

held together through said packing tings. 

3 
5. A heat transfer device comprising Wo, Sece 

tions, each consisting of two headers and circulat 
ing tubes therebetween, said headers being bound 
together by means of botS passing theretarogia, 
gaskets between said headers Surrounding Said 
bolts, inlet and outlet connections in adjacent 
headers and enlarged openings Surrounding the 
bolts of the other headers, whereby the heating 
or cooling medium may pass through said tubes 
and Said other headers, a Stuffing or having Sernie. 
resilient packing rings in said headers and seeves 
thereon at each bolt end, forming a rest for nuts 
thereon, whereby said headers are held together 
through Said packing ringS. 

RED M. SONGS. 
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