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To all whom it may concerns

Be it known that I, Danimn ArtHUR QUIG-
GIN, a subject of the King of Great Britain,
and residing in Liverpool, in the county of
Lancaster, KEngland, have invented certain
new and useful Improvements in Apparatus
for Evaporating or Heating Water by
Steam, of which the following is a specifi-
cation,

This invention relates to evaporators or
feed water heaters in which the heat is de-
rived from steam which is passed through
tubular heating surfaces immersed in the
water, and is specially applicable to cases
in which the steam to be utilized is low in
pressure and temperature and large in vol-
ume, and where consequently a compara-
tively large area of steam path from inlet
to outlet is necessary.’

In the accompanying drawings which

illustrate an apparatus constructed in ac-

cordance with my invention, Figures 1 and
2 show the general arrangement, Fig. 1 be-
ing in- vertical medial section, and Fig. 2
being an elevation with the door 2 removed.

Referring in the first instance to Figs. 1
and 2, the main casing 1 which contains the
water and the heat transmitting surfaces 4,
is usually of general cylindrical form and
arranged with its axis vertical, and it is pro-
vided with a door 2 sufficiently large to give
access to the heating surfaces and to permit
of their withdrawal; the joint face 8 of the
door ig preferably a plane surface and dis-
posed vertically.

The heat transmitting surfaces 4 are in
the form of tubular zig-zags connecting the
steam inlet passage 5 and the outlet passage
6. These passages are formed transversely
in the body of the main casing, the one just
below the upper margin of the door open-

- ing, and the other just above the lower mar-
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gin of the door opening.

In order to provide the necessary large
area of steam path from inlet to outlet, with-
in a casing of comparatively small bulk, T
arrange the tubular zig-zags in pairs, with
their successive lengths lying parallel to each
other in the same vertical plane. The ends
of each pair are brazed into junction pieces
8 by which the attachments to the steam in-
let passage 5 and outlet passage 6 are made;
the junction pieces provide a common inlet
and outlet to both zig-zags, so that éach pair
forms a single unit with two paths in par-
allel for the steam from inlet to outlet.

The tubular units so formed are all simi-
lar and interchangeable, and adapted to be
individually disconnected and withdrawn as
a whole. Iach junction piece has a vertical
extension 8, with a pair of horizontally dis-
posed nozzles 9 into which the ends of the
tubular zig-zags constituting a pair are
brazed, and with a transverse tubular head
7 having lateral jointing faces 18 and 19 at
each end. The stud 10 is screwed tightly
into the front wall of the passage 5 or 6 as
the case may be, and it has a flange or collar
20, the outer face of which makes joint with
the face 18 of the junction piece. The stud
passes freely through the tubular head of
the junction piece, and the whole is secured
by the capped nut 11. The abutting joint
faces are preferably serrated after the man-
ner described in U. S. Patent No. 434,804,
granted to me August 19, 1890. The stud is
in part tubular with a side passage giving
the necessary steam or water way.

It will be seen that the heat transmitting
units 4 extend in vertical planes between the
passages 5 and 6, the zig-zags extending
across into the body of water in the main
casing. Detachable tube connections neces-
sarily occupy considerable space, and by
gripping pairs of tubes into units as de-
scribed, with a single junction piece at each
end for each unit, space’is economized on
the steam passages and the tubes can be as-

sembled more snugly; and of course there is"

a saving of cost from the saving in the num-
ber of detachable connections. As all the
joints are on the front side, close to the door
and readily accessible when the latter is
opened, all the joints can be readily inspected
or tightened, and any of the units can be read-
ily detached and withdrawn individually.
Suitable inlets and outlets for the water and
vapor, as well as the various mountings
commeon to apparatus of this class are pro-
vided on the main casing.

While T have shown each tubular unit as
consisting of two zig-zags arranged in par-
allel, obviously it might consist of more than
two such zig-zags, the junction pieces being
made with a corresponding number of noz-
zles.

Having now fully described my invention,
I declare that what I claim, and desirve to
secure by Letters Patent is:—

1. In apparatus for evaporating or heat-
ing water by steam, in combination; a cas-
ing with an opening and a door therefor
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2
with a plane joint face, transverse steam In-
let and outlet passages on the casing adja-
cent to the margins of the door opening,

and a series of heating umits individually
and detachably connected at their ends to

said passages by joint faces substantially in-

the plane of -the door joint face, each unit
consisting of a number of parallel tubular
zigzags permanently fixed to a single inlet
and to a single outlet, substantially as de-
seribed.

9. In apparatus for evaporating or heat-
ing water by steam, a tubular heating unit
consisting of a pair of parallel tubular zig-
zags with their adjacent ends facing in the

1,029,631

same direction and permanently fixed to
junction pieces forming a single inlet and a
single outlet for the pair of tubes and also
facing in the same direction; said inlet and
outlet being adapted to be detachably con-
nected to the steam supply and discharge,
substantially as described.

~ In testimony whereof I have hereunto set
my hand in the presence of two subscribing
witnesses.

DANIEL ARTHUR QUIGGIN.

Witnesses:
RoperT A. Snoaw,
Joserr E. Hirst.

Copies of ‘this patent may be obtained for five cents each, by addressing the Gonimissioner of Patents,
Washington, D. C.”
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