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To all whom, it may concern: 
Be it, known that I, HAROLD SNAPE 

WALKER, a subject of the King of Great 
Britain and Ireland, and resident of Prest 
wich, Manchester, England, have invented 
certain new and useful Improvements in 
Apparatus for Heating and Cooling Liq 
uids, of which the following is a specifica 
tion. 
This invention refers to and consists of 

an improved construction of apparatus for 
transferring heat, chiefly for use in produc 
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ing a continuous supply of boiling water, 
or for affording a continuous cooling effect 
upon any liquid or fluid passed through it. 
According to the invention, the improved 

apparatus consists of a series of units in the 
form of plates which at their edges are 
thickened in order that when placed one 
against another they will produce shallow 
chambers between them. In two adjacent 
sides of the plates are slots or ports and in 
the opposite sides are recesses by which 
when the plates are assembled the chambers 
are connected and caused to produce two 
separate series of zig-zag channels or sin 
uous passages through the apparatus, one 
for the passage of the liquid to be heated 
or cooled and the other for the heating or 
cooling medium. The several plates are 
threaded upon rods and are held by nuts 
screwing on to the ends of the rods. The 
endimost plates are formed with pipe con 
nections. 
Upon the accompanying sheet of draw 

ings, Figure 1 illustrates three of the units 
separately. Fig. 2 illustrates an elevation, 
partly sectional, of an apparatus built up 
from the improved form of units, and Fig. 
3 illustrates a plan of Fig. 2. Fig. 4 illus 
trates in plan a circular form of the unit. 
Figs. 5 and 6 illustrate, in elevation and 
plan respectively an apparatus built from 
the circular units. 

Each unit comprises a plate a formed in 
tegral with a frame, or with thickened edges 
b producing a recess or hollow on each side 
of the unit. In each unit and parallel with 
and near to two adjacent edges of said unit 
are slots or ports a, b respectively. The 
ports a' open into the hollow on the upper 
side of the unit, the metal of the thickened 
part on that side of the ports farthest from 

the outer edge of the unit being cut away 
So as to form recesses bº. Diametrically op- 55 
posite the recesses to there are formed re 
cesses b°. The under-side of each unit is 
formed to the same outline but with the 
ports to opening. into the hollow on such 
side and the metal surrounding the ports a? 60 
intact. Y - - 

In assembling the units a series of cham 
bers iš formed, while to put the chambers 
into alternate communication and produce 
the desired alternate passages therethrough, 65 
each unit is set a quarter of a turn in ad-. 
vance of the next preceding unit. Thus, as 
will be seen from Fig. 1, the heating or cool- . 
ing medium flowing, say in an upward di 
rection through the ports b' of the lower- 70 
most unit will pass through the ports a? of 
the next unit above and, by reason of the 
recesses b flow across the upper surface of 
the plate a toward the recesses b°, where it 
will then pass through the slots b' of the 75 
third unit to the next succeeding chamber 
but one above. In similar manner the heat 
ing or cooling medium flowing, say, down 
wardly will by reason of the recesses b8 
flow from the upper surface of the higher- 80 
most unit through the ports a? and ports b' 
in the central unit to the recesses b% of the 
lowermost unit where it will meet with the 
plate a and pass across the surface thereof 
to recesses b and ports a' to the next suc- 85 
ceeding chamber but one below. In this 
manner an alternate flow is provided. 
The plates a of the units are preferably 

formed with studs or projections a to pre 
vent buckling and the several units are se- 90 
cured together by rods a and nuts d, the two 
endmost units being, as shown in Fig. 3, 
adapted to receive the necessary pipe con 
nections, while between each unit will be a 
packing similar in shape and size to the 95 
frame part of the unit. 

Figs. 5 and 6 show how the apparatus 
may be of circular shape. In use as a heater 
the water to be heated flows in by the con 
nection a' and rises through alternate cham- 100 
bers to the top of the apparatus, while the 
steam enters at the connection a and passes 
down through every other chamber. 

Obviously, the improved apparatus may 
be used for a variety of purposes, including 105 
the heating of boiler feed water, or bath 
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built up to any length. 

series of plates with thickened edges pro 

? shallow recess on one face only and having 

water, and it may also be used for heating 
or cooling air or gases, as well as liquids or 
VaporS. ??? 

From the foregoing it will be seen that a 
very simple form of heating or cooling ap 
paratus is provided with a minimum of 
parts, and further that the plates being fac 
similes of each other are interchangeable 
and allow of the apparatus being readily 
What I claim is:- 
1. Apparatus for heating and cooling 

liquids, and for like purposes, comprising a 

ducing shallow depressions on the opposite 
faces of each plate, and each plate at one 
part of its edge having slots or ports, and 
at other aid opposite parts having recesses, 
and Said plates also having bolt holes pass 
ing completely through the thickened edge, 
the several plates being facsimiles of each 
other and when placed side by side produc 
ing two separate series of tortuous passages, 
end plates for the apparatus each with a 

inlet and outlet orifices, and also having bolt 

885 

holes, and bolts and nuts for clamping all 
the plates tightly one against another, as set 
forth. 

2. In heating and cooling apparatus, 
metal plates each having a thickened edge 
producing a shallow depression on each face 
of the plate, and such thickened edge having 
slots or ports and bolt holes, and upon its 
inner edge having recesses at points dia 
metrically opposite the slots, as set forth. 

3. In heating and cooling apparatus, 
metal plates each having a thickened edge 
producing a shallow depression on each face 
of the plate, and such thickened edge having 
slots or ports and bolt holes, and upon its 
inner edge having recesses at points diamet 
rically opposite the slots and each of said 
plates also having a series of short projec 
tions upon its surfaces equal in length to 
the depths of the depressions, as set forth. 
In witness whereof I have hereunto set 

my hand in the presence of two witnesses. 
HAROLD SNAPE WALEXIBER. 

VWitnesses: 
F. C. PENNINGTON, 
FRED. j. ?yi EREDITH. 
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