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No. 728,548,

 Patented May 19,1903,

PATENT OFFICE.

'CHARLES CRETORS, OF CHICAGO, ILLINOIS.

L.

~ STEAM-

BOILER.

__ SPEOIFICATION forming part of Leptéi's Patent No. 72_8,548, dated May 19,1903, .

Appliostion fled August 28,1002, Serial No. 121,318, (No model.)

To all whom it may concern: SRR

Beitknownthat I, CHARLES CRETORS,a ¢iti-
zen of the TTnited States of America,and a resi-
dent of Chieago, in the connty of Cook and

State of Illinois, have invented certain new
and useful Improvements in Steam-Boilers,

of which the following is a specification.
The present invention relates to that class
of steam-boilers and the like in which a se-

ries of tubes constitutes in the main the heat-

ing-surface of the steam-boiler; and the ob-
jects of the present improvements are to pro-

vide a simple and efficient construction of

parts, whereby a very extended heating-sur-
face is attained within a defined area and to af-
ford a very durable and effective means for se-
curing the respective endsof the heatin g-colls

“to the boiler body or drum, all as will herein-

o :

- after more fully appear and be more particu-
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larly pointed out in the claims. |

In the accompanying drawings, illustrative
of the present invention, Figure 1 IS a. per-
spective view illustrating the general arran ge-
ment of the present invention with a series
of four heating-coils in position; Fig. 2, a

‘detail perspective view of the upper attach-

~ing - annulus, the upper portion of a heat-

30

Ing-tube, and attaching-nipple in a detached
condition; Fig. 3, a similar view of the lower |
attaching -annulus, the lower portion of a

heating-tube, and attaching-nipple in a de-
tached condition; Fig. 4, a general plan view,

~ with partsin section, along the line of attach-
. ment of the upper ends of the heating-tubes ;
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Fig. 5, an enlarged detail sectional elevation

illustrating the means for attaching the upper

ends of the heating-tubes to the shell of the | | o _ - o
| 318 the lower attaching ring or annulus of Qo

boller or drum; Fig. 6, a similar view illus-

brating the attachment for the lower ends of

said tubes. = = o
Similar numerals of reference indicatelike

parts in the several views. o

~ Referring to the drawings, 1 represents the

main boiler or drum of any usnal size and

shape, but preferably of the elongated cylin-

drical form shown, and arranged vertically.
2 represents the series of heating-tubes, se-

cured at their upper and lower ends to the |

maln boiler or drum by means hereinafter
described and having communication with

the interior of such boileror drum. In the

present invention each tube of the series will

| have a main-spiral form extending around -
the boiler or drum 1, with such spiral formed
| inturninto a series of substantially cloge ser- 55
| pentine bends or loops 3 and 4, having a re-
versed arrangeinent to constitute an inner
series of loops 3 of a smaller radius and an
outer series of loops 4 of a larger radius, as
shown in the drawings, which arrangement 6o
1s adapted to afford a very extensive heating-
surfacein a given space within a fire-chamber
surrounding the present boiler. -
~ In the preferred form of the present inven-
tion as illustrated in the drawings the series 6 5
of tubes formed as above described when as-
sembled to form a complete boiler or like ap-
l-plianee will lie closely together, one below
the other, with their individual loops 3 or 4
| staggered or out of vertical alinement with 7o
‘the individual loops 3 or 4 of the next adja-
cent tube above and below. Suchstaggering

of the loops as above described is very effect-
1vely attained by the present mode of attach-
Ing the respective ends of the heating-tubes 75
to the main central boiler or drum 1 in com-

| mon horizontal.planes at top and bottom with

the respective ends of the respective tubes
having attaching extensions 5 and 6, that are _
substantially radial to the axis of the central 8o
drum or boiler 1 and are connected tothe pe-
riphery thereof in spaced relation to each =~

| other, as shown.

- 71s the upper afttaching' ring or annulus for
the series of heating-tubes; which is of 4 dia- 85

| metric equal to the inner diameter of the

boiler or drum 1 and brazed or otherwise con-
nected thereto in a substantial and steam-

tight manner.

-a counterpart construction to that of the an-
nulus 7 above described, and secured to the
lower end of the boiler or drum 1 in a like
manner. © e ~ )
. drepresentsaseriesof radial orifices formed g5
in the rings or annulus 7 and 8 and having:
| screw-threaded counterbores forming the in- -
ner abutment-shoulders 10, as shown in Figs.
5-and 6. B o I o
11 represents a series of screw-threaded 100
nipples fitting the attaching extensions 5 and |
6 of the series of heating-tubes and adapted
to screw 1nto the serew-threaded counter-
| bores of the rings 7 and 8. |
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12 répresents outturned flanges on the ends
of the attaching extensions 5 and 6 aforesaid,
against which the ends of the nipples 11 are
adapted to have bearing, so as to force sald
flanges against the abutment-shoulders 10
aforesaid to form a substantial and steam-
ticht attachment of the series of heating-
tubes to the central boiler or drum 1.

While I have shown and described my 1n-
vention as applied to a boiler for generating
steam, it is evident that the same can be ap-
plied with equal advantage to steam or other
condensers, radiators, and the like, and the
scope of the present invention 18 intended to
embrace such applications of the present con-
struction and arrangement of parts.

Having thus fully described my said inven-
tion, what I claim as new, and desire to secure
by Letters Patent, is—

1. In asteam-boiler or other like appliance,

the combination of a central drum, and a se-
ries of tubes connected thereto at top and bot-
tom, each tube consisting of a series of sub-
stantially close serpentine inner and outer
loops, the inner loops having a smaller radius
than the outer loops,substantially asset forth.

9. In a steam-boiler or other like appliance,
the combination of a central drum, and a se-
ries of serpentine tubes extending in a spiral
direction around said drum and connected
thereto at top and bottom at comimon hori-
zontal planes, each serpentine tube consist-
ing of substantially close inner and outer
loops, the inner loops having a smaller radius
than the outer loops,substantially as set forth.

3. In asteam-boileror otherlike appliance,

the combination of a central drum, and a se- |

ries of serpentine tubes extending in a spiral

direction around said drum and connected |
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thereto at top and bottom at common hori-
zontal planes, the individual loops of one ser-
pentine tube having a staggered relation to
the individual loops of the next adjacent
tubes, substantially as set forth.

4. In asteam-boiler orotherlike appliance,
ihe combination of a central drum, a pair of
annular rings secured in separated relation
to said drum and formed with a series of orl-
fices havingserew-threaded cou nterbores with
abutment-shoulders at their inner ends, a se-
ries of tubes extending spirally around said
drum and provided with flanged end exten-
sions, and serew-threaded nipples fitting over
said extensions and adapted to engage 1n the

serew-threaded counterbores aforesald to se-

cure the tubes in place, substantially as set
forth. |

5. In a steam-boiler orother like appliance,
the combination of a central drum, a pair of
annular rings secured in separated relation

1 to said drums and formed with a series of ra-

dial orifices having screw-threaded counter-
hores with abutment-shoulders at their inner
ends, a series of serpentine tubes extending
in a spiral direction around said drum and

provided with radial and flanged end exten- -

sions, and serew-threaded nipples fitting over

1 said extensions and adapted to engage in the

screw-threaded counterbores aforesaid to se-

cure the tubes in place, substantially as set

forth.
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" Siened at Chicago, Tllinois, this 26th day of -

August, 1902.
CHARLES CRETORS.

Witnesses:
ROBERT DBURNS,
HHENRY A. NOTT.
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