No. 55555%-- o 7 _;; i - Patented Nov. I3, 1900.
S A G. HOHENSTEIN. ov. 13, 1900
| STEAM BOILER

S _ S | | :_:-__.'_.l.'.(Applma.tinn filed E_Bb 16, 19{}0 S B T .
(No Model.) . 3sheets—Sheet I.

WITNESSES:

o g [r E &r:’:n |
l"fﬁm""“g wm Att'y.

7 THE NORRIS PETERS CO., FHOTO:LITHO., WASHINGTON. 0.€. - . -~




‘No. 661530. Pmm  Now |
U ﬁ 6. HGHENSTEIN o 13, 1900,

- STEAM BBILER

o o . S | Applmutmn ﬂled Feb 18, 190{}] e S e N
'(-N:"r“-“.‘“"")] R c T 3 Sheats—-Shaat 2

I-————.--—- — ey —
At

WHTNESSES. -

|uvsuron.'

THE NORRIS PETERS CO., PHOTO-LITHO., WASHINGTON, . C, .~




~ INVENTOR

- -
-—
] “S—Y -

I ——

© . 3shosts—Sheot 3.

-l

o ~ Patented Noﬁ_. 13, IQOO._;- '

A. G. HOHENSTEIN.

e

il

———
—_———,

~ STEAM BOILER.
) [#-Pplicaﬁinn_ ﬂflEd Feb. 186, .190{}').' : s

Nﬂ-_ 555_;53@.(:_ -

(No Modol)

'WITNESSES:

PHOTO-LITHO., WASHINGTOM, D, C.

_ THE BIRMS PETERS CO.,




1Q

20

“part of this specification, Figure 1 is a see-
Kig. | of the banks or sets: .:md the fire- box from
the lower front.- heeder

_;_;the fmmu,e eaeh ef the eemee of t-ubee 11 1%----* |
sectional plan view, the plane or _eeetmn ‘be- |-

‘ing indicated by Izhe line III III, T‘w‘ 1; :
4 is a detail view showing a form of separ Lble_;-.
~¢connection bebweeu the downtakes and other |-
Tigs. 5 end 6 are detmlf
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ing for their

Applwetlen ﬁled I‘ebrmry 16 1900. | eerml He 5 438

do r&Z w?m% zzﬁ LT J concern:

Le 1thnewn thet] ARCHIE G. IIOHEN&T ,,,.IJS |

The Ob,]eeb of the invention deseribed here- | 1
in is to provide for such an arrangement of |
elements substantially similar to thoee setb i_"
forth in the applications, whereby this class | tl
~or kind of boiler is the better. *’Ldepted terf":_-j;'_-:
steam vessels whexe the boﬂer spa,ee is 11m-'_s ;"

1ted.

tional elevation of IlilelIIlpIQV{Ed beﬂer

2 is a rear elevation of the same,a pmtmn of-_
the downtakes being 1emoved Hig, 318 &

parts of the boiler.
views of the. downteke -pipes.

‘As described in the 3pplleet10us refe1 1*erlf' :
to, my improved boiler consists of a series’ of
lower front headers 1, each header being con-
nected by two banks of tubes 10 a he‘ldu of | ¢
a like series of upper front heedele 2, and a 'f
series of lower back headers 3, similarly eon-—_ﬂf
nected by two banks or sets of the tubes toa
“Each of the | &
banks orsets forming the eomleetmn between]ﬁ -;
pairs of front 116{1{18155 1 .and 2 consists of a |1
series of tubes 5, the number of such tubes | it

series of upper rear headers 4.

- being dependent upon the heightof the boiler,

or sets of the eenneetwn between the flont;*'

heedere. |

Eeeh of the benke or Sete formm

In the eeeempanymn dl"ewmfre, fermmg a

—_—

a citizen of the United States, residing at \Tewf: =
Haven,in the county of New Heven .end State | .
of Connecticut, have invented or dleeovered_:ﬁ-_-;the eonneetlon between 1he rear he.:tdele

certain new and useful Impmvemente in

‘Fig. | 1

| :':the downtake plpee "

bhe eonneetlon between pen*e of rear headere
'_COﬂSlStS of a eerlee of tubes 7, connected at
10 Q. llke number of 55
ete ef Lo
| will be observed that the u pper headers 2 end; |
Steamn-Boilers, of  which 1mplevemente the 1

Tollowing 1s a E-:pBGlfC.—:LLIOI] o S

- In applications filed, teepee‘rwely Decem-_.;,]
ber 12,1898, and Eebruery 16,1900, and num- | ¢
“bered serially 698,966 and 5 |
described and Shewn eertfun 1mp10vements}_"";'Lhe epposne elde, ee deeerlbed in Lhe dpph-
“inwater-tube boilers, said improvements hav- zi{'f*_
object a construction and ar-
'1*enwement of the parts or elements of thle{;f
elees or kind of Dboiler Whereb} a full unre-.
stricted cireulation in two mdependent but.

pm allel, paths or e}fetems of paths iseffected.

| 4arear l*enﬂed dlreetly @bove the 10 wer heed-—
|ers 1 and 3
eeveml benln 01 eets e&tend h om . then 10-'

_ ;_-fspeetwe heedere in: eorwu wmﬂ* pleues ACTOSS
437 (1900) T have | t

111011 lefel*l ed te

__,ele eonnwted touethel l}y bexee or ehelle 0 |
constructed as deseubed in application Serial
No. 5,437, and the tubes. 7
__'een neemuﬂ‘the r eer headere are eumlerly con-

---------- "[‘he tubee a .:Lnd G, 101 m-

“and 8 of the banks

A the rear of

o

?5 -

-?-iequel Lo bhe combmed eepdelmee ef my set
|-or bank connected to one header e\tenda,emee BT
‘the furnace. mtermedle‘re of the cross-tubes

_':;the tubes 11 ..end Lhe ﬂewntﬂke pmee 18 meﬂe |

f_qu (erer to 1ender the"]eml; 'DIU‘hL a Lln eeded
Genueeted at the rear of the beller to a llhe 1

| ;-:eella,r 30 is scr ewed down- .:1,10110 Lhe thimble
number of tubes 6, forming the upper banks

_- @'
-

100

‘against the sleeve 28, 80 as to compress &

d

packing 31 tightly aga _
The upper ende ef....the dewnmke plpee Me B

neb the pipe, as showu.




10

expanded into opemnﬂ‘% in the 11I1(]6'1 Slde of |
the drum 16, which is connected by a series
~of tubes 18 to the front drum 19, which is

also connected to the upper front headels 2

and to the upper rear headers 4 by a senes

of tubes 17.

In order to com plete the cir culdtlnﬂ* sybtem -
the lower rear headers 3 are conne(,ted by
means substantially similar to the couplings -
shown in Fig. 4 to the lowel ends of the down-

take-pipes 20

s

sufficient size

- 20

 these drums should be as near as possible to |
the lowest part of the drums, it follows that
portions of the drums will nro;jeet a consider-
able distance beyond the front and rear ends
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- In the constr uotmn bet forth n a,pph(,dtlon. |
Serial No.5,437 the downtakesatone endof the |
boilerand two partsorelementsof the circula-

tion system at the rear end of the boiler are

“connected to large drums, which should be of |
2. e., from ewhteen to twenty-
four inches in dmmetm——to permit of a work-
man entering the drums for the purpose: of ex-{

panding Lhe tubes, &e., into the openings of

themums and to 11“["01(1 ample steam- bredkm o
‘As the points of connections of thf—f--_.

S[}def‘
downtakes and the tubes and headers with

of the boilers. While such pm]eetmn of the

‘drums is not generally ob]ecuonable in land-
boilers, it is h]l"hh" objectionable in marine
_b01lels where the horizontal space
| _bmlels 1s limited..

for the

the downmk es.

of su
through them tothe rear drum, accessto these-

tubes bemw had through manholesintheouter |

wall of the front drum. The drums need not |

“be made of a capacity materially greater than |
the combmed cdrrymﬂ' ceracltle% of the hea,d- 1

the rear.

~In ordertoavoid the over-
hang or projection of the drums in marine
boilers, the drums are made with flat sides,
as shown in Fig. 1; and, further, as space.
must be allowed between the adjacent balk- |
- head and the rear end of the boiler to permit
~acceess to the rear ends of the tubes this: space |
1s utilized for the downtake- -pipes, which are
placed against the casing or bulkhead, and
the rear rlr uam is placed 1u1mec11abe13f above:
By such an arrangement am-
ple space is afforded in the rear of the boiler
without advanecing its front end farther into | a
~ the fire-room, and any of the cross-tubes can |
be renewed Wlthout distur bmﬂ* other porblonsr :
of the boiler. . |

- Inorder to provide for access to the 1nte-:
rior Of the rear drum, the tubes 18 are made |-
ficient size to pel mit a man to crawl }

g space.

boiler,

E‘mm;

ers Z emd the tnbes 11 as the tubes 18 Wlll be T
_ofsufﬁment dlmen%wnb LoaJ tm d ample bteam--- =
“breaking S |
In this oonstmctlon of bmler the 1111131&1:
| pointof circulation would be at thelower ends
| of the downtake-pipes 20 and will proceed in
parallel streams, one current through the
{ tubes 11 and the other through the headei 3
~and banks 7 to the front of the boiler. _
“the frout of the boiler the currents w111 pro--
t ceed by the banks 5 and 8 to the rear of the
and thence by the banks 6 and tubes .

17 to the fmm, dlum 19, in which both cur-

Ient% umte

culation will proceed throagh the tubes 18 to
drum 16 and from ‘thence down
through Bhe dOWl’chbkC plpe% to the 513301 tmn"-_-__ .
"pomh | - 8 o

1 elmm herein as my mventmn—-— ..

1. A boiler having in combination tlonb:_
’heddels rear h?cbdelb, tubes extending from
“the 11eade13 across the combustion- chmnbel S
~a front drum connected to said headers, d
rear drum connected to the front. drum fmd a
‘series of downtake-pipes having independent 8o
“connections to the rear drum .;md havingin- =
dependent connections to the front and ledl--'-. S
---heddels, substantially as set forth.
2. A boiler having-in cmnbm&tmn upper
“and lower front tmd rear headers, tubes ex-
tending from the headers across the combus-
tion- ehajmber* a front drom connegted to the
upper front and rear headers, a rear drum. =
~connected to the front drum rmd a series of
9O
and the lower headels 5ubstfmtmlly db sen_

_fOIth B L | L -__:_
30 A bmler h&vnw in combination flonbf

?hedderb rear hertders tubes extending from

“the lleadels ACTOSS Lhe combustion- chmnbm

“a drum connected to the front and rear he&d-

‘ers, a rear drum connected to the front drum

downtake-pipes connected to the rear drum

- Krowm the fmntdrum 19 thecir--
70

95 |

and a series of downtake-pipesarranged such
a distance in the rear of the rear hea,del% as

__':to afford access to said headers and the cross-.
tubes, and connected to the rear drum and -
{ the front and rear headets sub%mntmlly as
| set forth. | | |
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In Lest]mony Wheleof I have herennta setf.-'-_ -
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