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To all whom tf maly concerm: -

-
[

Unrrep States P

GEORGE C. HICKS, OF CHICAGO, ILLINOIS.

 TUBE-CLOSER FOR STEAM-BOILERS.

_SPEGIFIGATION ferming part of 'Lettex‘s Patent No., 287,9¢1, dated November 6, 1883,
: ' | | . Appiicﬂﬁﬂn ﬁlé(] Jnne 20, 18&3. | {fDTﬂ model.) '

Be it known that I, GEORGE CLEVELAND

a Chicago,in the eonnty of Cook and State of

‘Tllinois, have invented certain new anduseful
Improvements in Tube - Closers for Steam-

~ Boilers, of which the following is hereby de-
~clared to be a full, elear, and exact descrip-

-fion, - o I -
The imfenti{m relates to tube-closers which
- obstruct the exit-ports of the. series of tubes th
| .several rows in the same or different boilers

B By

. in an ordinary steam-boiler; and said inven-
- tion has for its object to improve the construce-

tion of tube-closers designed more particularly.

to eover the ends of the flues when the boiler

is in temporary disuse.’

In an application for Letters Patent filed by

“me February 14, 1883, (Serial No. 85,047,) and

o
5
.
i
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allowed April 21, 1883, it was shown that the

rapid loss of heat, and consequent decrease
of steam-pressure, when a boiler is no longer
~ fired and is out of use for a short period (as,
- for example, over night) may be attributed in

~ substantial measure to certain local -gaseous
convection-currents established between the |
~ boiler-flues and the closed damper 1n the
- cooler escape-passages or stack, which gageous
~currents continually abstract the heat to lose
it in said passages, and thence return again
to the boiler for fresh portions.” The method
of retaining the heat of the water and steam
of the boiler during such periodsoftemporary |
disuse was based upon the discovery of the
‘existence of said local convection-currents,
‘and of how they might be practically sup-
- pressed.  .One form of tube-closer designed
 to effeet this suppression was shown and de-
seribed in said application, and it consisted
in the main of a plain flat sheet of metal, or
the like, which closed down upon the exit-
- ports of the boiler-flues; and excluded the gas-
- eous-currents in ecircuit from any contactwith

the surface of said flues. The efficiency of

the suppression of these mischievous currents
is plainly dependent upon the suceessiul clos-
ing of the exit-ports of the flues; for should

- the tube-closer be ill-fitting, or for any other
- reason should leaks oceur, then in so far are
“the eonvection-currents at once established

between the - exposed flues and the escape-

- passages or stack, and an nnnecessary 1oss o
~_ heat results, | | |

Hicks, a citizenof the United States, residing |

—

- Inavoidance of these objections, the present
invention consists of a tube-closer readily
adapted to boilers of various size or diameter,

and having an independent stopper for each

flue of the series. Any of sald stoppers may
be quickly and cheaply replaced, if defective,
without impairing the value of the closer, and
each stopper is intended not merely to fit
tubes of various diameter, but as well 18

| capable of separateadjustment upon the frame
| of the eloser, so that should the flues of the

{ be set at various distances apart in the tube-
| sheet; the closer may be none the less readily

55
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adapted to these variations, and each stopper

be made to snugly cover the orifice to which

it 18 opposite. | o

‘In the accompanying drawings, illustrating
the invention, and having like reference-let-
ters to designate like parts, Figure 1is a view
in elevation of the front end of atubular boiler,
the bonnet being removed to show at the right
the exit-ports of the flues, and at the left the
tube-closer in position against said  ports.
Fig. 2 is a sectional view on line z 2z of Fig. 1.
Figs. 3 and4are detail sectional viewsonlines
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z x and y vy, respectively, Fig. 2. Fig. blsa

perspective view, showing in detail the junc-
tion of two cross-bars of the closer, and the
link for retaining the same. Tig. 6 isa view
in elevation of the front end of a tubular
boiler, showing a modified form of the closer
in position. Fig. 7 is a sectional view on line
7 ¢, Fig. 6; Figs. 8 and 8, detail sectional
views of one of the stoppers and 1ifs connec-

‘tions on line ¥ ¥/, Fig. 7; Fig. 9, a detail per-

spective view of the sets of cross-bars and the
tie-plates for holding them. .

- Referring, first; to the form of the closer
shown in Figs. 1 to 5, inclusive, it will be seen
that the frame of the tube-closer consists of two

| series of bars, ¢ and b, erossing each other,

and secured together at their points of junc-

ture by bent links ¢, passing over and under
! said bars, in manner clearly shown by IFig. 5.

These bent links are conformed to the sets of
bars in such wise that either of said bars, to-
gether with its links, may in turn be shifted
lengthwise along the cross-bars, by which ex-

| pedient it is plain that the bars @ or b of either
sevies may be brought nearer together or be

separated farther from each other, as desired,

o

80

QO

05

100




and when once in. proper _position be there-
after firmly secured, to prevent further shift,

1t not sufficiently tight, by use of wedge-pins

- stamped or spun into shape, and having aslop- |

1, driven between the 1inks ¢ and the bars.
The stoppers d for the flue-orifices ¢ consist,
preferably, of light metallic cups, either

- ing face wherefitted tothe tubes f,soas to snugl}f

~ close the ports, and at the same time, by rea-

1O

son of said slope, to be capable of easy adepte-

. t1011 to. tubes of various diameter.

The stoppers d are secured at suitable dis-

~ tance apart on the frame of the closer, either

I5

at the junetion of the cross-bars or 1ntermed1--
ately, as shown in Fig. 1, the distance apart
- of said stoppers bemﬂ‘ dete1 mined by that of

- the tube-orifices into which they are desw ned
~to fit.

20

Strap- irons 2 2, bent at their middle 1:)01t1011.
over cross-bars «, have their ends passed
through a slit in the crown of each stopper

-~ d, said ends being turned down thereon, so

~with their flaring rims bearing against the

I
(1

thf:tt the stoppers are held firmly in place, end

bars a. Wedge-pins 3 may be. driven between

- straps 2 end bars a, to further clamp the

T

~links 1 to the upllght bars b, and by reason |

. .elosel
30

St0ppers tightly in phee 1f necessary. |

Rods g, projecting from the frame of the
enter the tubes of the boiler and serve
to Sustam the frame in position thereon.

A. handle, h adjustably secured by bent

-~ of this connection, as eheedy explained, ca-

~pable of being shifted on said bars, and at the
‘same time pe1m1tt1110 said bars to be moved
to and from each other,
~ closer to be lifted out from the boﬂer or to be |

enables the tube-

- - set in place, as desired.

40

“For convenience, the closer 1s made up in

two separate parts or iframes, each of which
‘covers one-half of the tube series, though, if
desired, there mneed be but a single frame,

(particularly if the boiler be small;) or, again,

~ there may be a greater number than two

45

frames or sections, if deemed preferable. In

-~ any -event, the general construction will be

‘the same as hereinbefore set forth, and the

~ mode of applying said closer to boilers of va-

50

nous size be after the manner new to be de-
tailed.

~Access to the boiler having been obtained,

the operator presses a plain sheet of stiff pa-

per down against the tube-sheet ¢ and upon

- the ends of the tubes f, set therein, whereby

53
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the position of said tubes, their dlstaneeepmt
line of curvature, &c. W111 be plainly traced
upon the paper by adhesion of the soot. With
this pattern-trace before him the operator,
having determined the lengths of the cross-
bars necessary to the size of boiler, may

shift the upright bars 6 and the upper trans--

-verse bars a along upon each other and
through the- bent links ¢ until their lines of
junecture come about opposite the centers of
the tubes 1nto which the upper rods ¢ are to
project. The upper row of stoppers d hav-
ing been positioned carefully with reference to

flues.:

|

‘the ports they are to close, the rods g are fast-

ened permanently to bars b, projecting thence '

through the cups or stoppers in proper rela-

| tion to rest upon and within the tubes f,
by which the frame is sustained. All adjust-
ed parts having been wedged tightly in place

70

by pins 1 and 3, if necessary, it is easy to shift -

the lower transverse bars ¢ and lower rows
of stoppers d together with handle A in such

| wise that these shall occupy the desired posi-

tions  marked out for them by the trace, and

thereafter to.wedge them up, as aheftdy set |

out __
At the lower end of one of the upright bars

squarely upon 1ts appropriate tube.
It is obvious that a tube-closer frame made

and adjusted as herein described . may be

75
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b a hole is drilled and tapped to admif lower -
‘supporting-rod ¢, so that said rod shall bear

quickly adapted to any size of boiler and to -

any difference in distance apart of the boiler-
Individual stoppers upon said closer-
frame may be quickly removed and replaced,

Jole
while the frame as a whole is stiff and strong, =

and may be easily set in place against the flues

or taken away when obstruction of the flue-
| outlets 1s no longer desired. The stoppers d
800N become eoated with soot, which insures
I closeness of
seats on- the tubes and, as well reduces con-

it for said stoppers against their

ductivity.

‘The tube-closer shown in dl&WlIlﬂ‘S, Figs. 6

to 9, inclusive, isin general characteristics the

-same as that heretofore described, but dlffers
therefrom 1n details.

| b’ are in sets of two, arranged parallel to each

Thus the eress bars o

ing retained by front and back tie-plates, ¢/,
having bent-over edges to clasp the sides of
the bars. A bolt, 12 passing through the
crown of stoppers d" through tie-plates ¢/, and

between the bars @’ ¥ of the sets, has nut and

washer thereon, which enable the cross-bars
and stoppers to be rigidly coupled together at
any desired point. DBy loosening the nut on

95

I00 -

~other, the bars at their points of junction be- '

10 5

110

bolt 12 it is plain that the relation of tie-pldates -

¢ to the bars is such that transverse bars o',
together with stoppers d, may be moved up
or down over upright bars &', or, again, that
these latter, with the stoppers may be moved
crosswise upon transverse bere ¢

to be adapted to any size of the ordmery tu-
bular boiler.

The supporting-rods ¢, by which the closer
is sustained in place, may be riveted to a sepa-
rate plate, ¢°, which, by bolts and set-nuts 15,
is tightly clamped to the upright bars ¥’. The
handle A"1s slotted near its ends, and there are

It 18 this
facility of adjustment which enables the closer

115
120
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suitable set-bolts, 16, which enable the handle

to be adjusted to varla,tlons In position of up-

right bars ¥, or again allow said handle to be '

moved up or down in said bars.

The sets of stoppers ¢ between the uprlght
bars b’ are bolted to the transverse bars ¢/, in
manner similar to that already detailed, and it

is to be observed that by having the transverse

130
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 bars«’ in sets 0f two each v broad base .or bear-

ing-surface for the rims of the stoppers is af-
 fordeq, which cantrlbutes much to thelr sta-

bility in position.

In setting the stoppers for use a prelummry

trace of Lhe relations of the tubesin the boiler

| is of value, and is to be preferred, as hereto-
. fore set forth though 1t will be understood

that any other e:s:pedlent may be adopted for

N “-_'m' determining the proper location of theseveral

. stoppers on the cloger-frame.

In some instances the individual ste:)ppers

" may be omitted and the closer-frame consist,

merely, of a series of cross-bars, as in Fig. 1

‘capable of adjustment with reSpect to eaeh
- other, and having their faces, where serving

- . asa stop agalnst the tube- OI‘lﬁGeS, covered w1t11
asbestus, felt or the like, to eft"e:ct the HeCes-

20

- sary tlghtness of fit.

“In Fig. §* the suppei*tmﬂ rod ¢ is shown

" threaded at its outer end and secured by set-

. nut and washer dlI‘EGﬂ}T to the ‘llpl'lﬂ' ht bar b.

- Not limiting myself to the precise “details of

stmemre herem set ouf, and having thus de-

. _:_'2'5__
- and desire to secure by Letters Patent, 1s—

seribed my invention, what T claim as new,

1. A tube-closeradaptedtoboilersof various

 size, the same consisting simply of sets of up-

. - right and transverse bars adjustably united at
their points of intersection, in combination

with individual stoppers for the several flue-

“orifices, and with mechanism, substantially as
: descnbed for sustaining said GIOSB}. against the

' ~ flnes, subshnt]_ﬂly 2% St forth

)

1
L

2. The combination, with the boiler-flues, of
a tube-closer conmstmﬂ* of a series of upright
and transverse bars &dJ ustably united at their
points of intersection, the mdlwdual stoppers

d, and the supporting-reds ¢/, substantially as

desembed

3. A tube-closer adapted to steam-boilers of
various size, the Same consisting simply of
sets of uprwht and transverse bars having in-
dividual stoppers secured thereto, in combi-
nation with the double tie-plates ¢ and the re-
taining -bolts 12, substantially as deseribed.

4. A tube-closer consisting simply of the
combination, with the uprightbarsd and trans-

verse bars «. of the links ¢, adjustably uniting-

said bars together at their points of intersec.
tion, and the rods ¢, for sustaining said closer

1in pOSltIOD substantially as deseribed.

5. The combmatmn with the stopper d and

‘the bar ¢, of the hent strap 2, which secures

said stopper t(} the bar, 511]:)8’[&11‘[13113?' as de-
‘seribed. -

35

4.0
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6. The combination, with the tube-closer, of ,.

the adjustable hfmdle therefor, Subst‘mtla,ll}

as deseribed.
7. The combination,
frame, of the individual stamped metal cups

or sto_ppers, substantially as described.

Intestimony whereof T have hereunto set my

' hand this 18th day of June, A. D. 1883.

| GEORGE CLEVELAND HICKS.
In presence of—

JAMES H. PEIRCE,

GEO. P. FISHER, Jr.

with the tube- eloser 60
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