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TD CZ:ZZ wiw'm m& mcny CONCOPTL:

- BeitknownthatI, PETER STOLTZ,en mneer
a subJect of the Emperm of Germany, les1d-
ing at 188 Friedrichstrasse, Berlin, in the
Emplre of Germany, have invented certain

— new and useful Improvements Relating to

L re
RN gether whereby the adjacently-disposed lon-

- gitudinal tubes and the cross-passages for
‘connecting the ends of the latter with each
“other in each group of tubes form an undi-
15 vided structure. Thess groups of tube ele-
- . ments may be produced. by casting, rolling,
© ... forging, or in any other convenient manner,
. first the external form of the groups of tubea,
.. and then by boring out the lon gitudinal chan-

nels or passages for forming the vaporizing-
spaces, and, finally, the cross-passages which
~eonnect- the said longitudinal channels. In
~constructinga steam-ﬂenm ator in accordance
) Wlth this mvenmon seveml such elements of
‘groups of tubes are disposed side by side and

: . Steam- Generatore, of which the f()llowmﬂ* is
SRR a speclﬁcatwn -

This invention rel&tes to steam weneratms
;ha,vmﬂ‘ several groups of tubes connected t0-

- connected with one another. Heretofore in

-~ constructing steam-ﬂenemtors of thls class.
" the tube ends hd,ve been secured in cham-
'_'_-bms ‘but; w1t11 this method of construction,
,ﬁhowever, it is neeessa,ty to stiffen the qmd'
- .chambers by stay-bars or stay-bolts, so as to
A avoid exeesswe sl:ress 01:1 the con nectmm]omt%;
TR :-,“_j.-j_._of the tubes. -

In my impr Gved steamn- ﬂ'enel a,tm the wa,lls

350‘[’ the longitudinal . tubes and of the trans- |

L verse passages which connect said longitudi-

,na,l tubes in each group with each othe1 form

40

5 _-

a solid whole thereby avoiding the use of

Ll "'f----j"_;the above- mentloned stay-bars, “while at the
same time obviating the dlsadvantwes due |
. tothe ﬁxmn' of the longltudmml tubes in the
.. chambers. By avoiding said fixing of the
~. .+ _longitudinal tubes they can be pla,ced close
‘;;i.‘:..together and thus provide a large heating-
45
A ;Sproportmn of the heating area to the volume
.+ .or the space occupied by the boiler. The
- o7 tubes may be disposed so close together as to

- have combined walls at the ad;]dcent parts,
thereby preventing distortion of the tubes
- .and rendering the whole boiler compact and

surface within a small space and increase t,he

11'3‘]113 whﬂe, f ur thm m ore, the remslsa,nce of the

1 tube groups is increased and greater rigidity
imparted to the generator.- The separate
‘groups of tubes can readily be changed, 55
and cleaning of the same is greatly facili-
tated. If the first formation of the group of
tubes is effected by external mechanical op-
eration—for instance, by rolling, pressing,

forging, &c.—the qua,llty of the material is 60
f1mp1oved by the compression, thereby in- =~ -

creasing the resistance and safeby of working
of the wenerator This type of steam-gen-
“erator is suitable for very high steam-pres-
sures and in particular for motorﬂvehlcleq 65
and motor-boats.
In order that my invention may ba readily
understood and ecarried into practice, I will
‘now proceed to describe the same fally with
reference to the accompanymg dlawmgs in 70
which— - o
Figure 1 shows a front elevatmn of a n'roup
of tubes embodying this invention and pref-
‘erably made by rolling. Fig. 2 is a plan of

is an edge view. Figs. 4 and 5 show a fmnt
and s1de elevation, respectively, of a steam-
generator, partly in section, which is com-
posed of groups of tubes as shown in Figs. 1 o
to 3. Figs. 6 and 7 show a lonwlbudmal sec- 80

tion and a,suie elevation, lespecbwely, partly
insection. Figs.8t010 show amodification,in
which Fig. 3 shows the upper portion of a

aroup.of tubes in side elevation, Fig. 9 shows

i-aplan, and Fig. 10a cross- seetwn mth partly- 85 o

bored ehannels Figs. 11 and 12 show a front
elevation and a Slde elévation, partly in sec-
tion, of asteam-generator. eomposed of groups "
of tubes as shown in Kigs. 8 to 10. Flﬂ's 13-
‘and 14 show several forms of constr uctwn of go
the evaporating-chambers. | o
Figs. 1 to 3 show the manner oE constmct-
ing or forming a group of tubes of a single
rolled piece. “The shape of therolled pieceis
shown in Fig. 2, and it is only necessary to 95
cut the desned lenﬂ'th from the piece from
the rolling-mill, Fw* 1. 'This part thus has
already the 1eq111red finished external form,
in which the longitudinal tubes o stand 01113 o
as ribs. The tubes a are connected at their oo
ad ]auent 1011”‘1|31.1d11]:§l,1 parts by narrow webs
b. After the production of the rolled piece,
Fig. 1, the successive longitudinal channels
| g, I‘lﬂ‘ 2, are made by bmmﬂ' The tubes_l- o

the same with pmtly-bored channels. Fie.3 75 .
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thus formed are thus connected together at |
the upper and-lower ends by cross-passages,
formed by boring at A through all the webs
- b, as indicated by dotted lines in Fig. 1. To
5 enable these cross-passages to be made, it is
- necessary to have the webs b between the ad-
Jacent tubes at y, Fig. 2, sufficiently thick.
The longitudinal rib 2 may be utilized for
fixing several such tube - grouap elements
1o manufictured in the manner hereinbefore
~deseribed in a frame. Inthis tube-group ele-
‘ment the tubes ¢ mustbe closed at the open
~.end, and this ‘may be effected, as shown in
Fig. 13, by not boring the hole g right through
15 the tubes.a, but leaving them eclosed- at wu,
80 that no separate means for closing is re-
quired at such'end. The opening v at'the
~other end of the tube may then be closed by
a screw-stopper m or in any other conven-
20 lent means, | | -_ .
If it is desired to obtain a more favorable
‘heating effect by providing annular water
~and steam chambers, this may be carried out
~ as shown in Fig. 14. In this case the tube o
25 18 bored out for its entire length, and. into
thetube o istheninserted asecond tube 7 at s
and 7, so as to form a water and steam space
of annular section. The manner of fixing the
tube 2 may be such as to enable it to be read-

- 30 lly removed for the purpose of cleaning the in- |

terlorofthesteam-generator. Forthispurpose
thetubesinthisarrangementis provided with
screw-threads at one end j and is screwed
‘1nto the screw-threaded mouth of the tube a.
35 The other end may be secured in the tube a
by wedging, burring, or other suitable man-
ner. In the arrangement shown in Fig. 14 |
" the vaporizing-chamber of annular section is
- thus formed between the tubes 7 and ¢. The
~ 40 spaces thus formed communicate with each
other through the passages h. Owingto the

fact that the tubes ¢ and the tubes ¢ are not |

secured to separate communication - cham-
bers, all the tubes of each group may be dis-

45 posed close together, with their axes as shown
in Fig. 2. - By having the tubes a so close to-
gether, with a single or common wall between
them, a greater stiffness of all the tubes q,
combined with greater strength, is obtained,
50 while, further, the largeést possible internal
- space for the steam-generator is provided in
~proportion to the entire space oceupied by the

~ sald generator. Moreover, by the manner of
‘securing the inner tnbes 7, as shown in Fig.

- ~55 14, the joints-thereof are not subjected to pull |

or pressure, while the rolled or forged shaped

part, which contains the tubes g A, forms a

singlestrueture which receives all the stresses

of pull and pressure from the generation of

6o the steam without communicating said stress

to the joints. * For this reason the longitudi-
nal stays required for ordinary steam-gen-

erators composed of tube groups and which

are placed lengthwise to the tubes ¢ can be

65 dispensed with. In consequence of the in-

‘creased resistance of the tube element formed -

by mechanical operation it will be possible to |

reduce the wall thicknesses without weaken- -
ing the safety factor of working, and thus the .

efficiency of the boiler is raised. All these

70

conditions codperate to produce advanta- -

‘geous proportions between internal space, ex- = .
- ternal space, water volume, and weight.

The elements of tube groups thus m,anu;;;:-ﬁ} |

factured are mounted together to form a

ments shown in KFigs. 4 and 5 in the ends of

steam-generator. as follows: In the arrange- -

the cross-passages h h, which are provided '

tubular ends n, secured by serew-bolts o with

frame.

In order to enable -_stealn-gen@fator's con-'-_ |

‘with suitable.flanges f, are. secrewed hollow
8o
the lower water-channel p or upper steam- -
channel ». The tube-group elements thus -
connected one with another may in motor- .
cars, for example, be engaged and fixed in a

structed according to my improved arrange- -

ment to have a minimum of weight and also

an effective connection between the various.

tubes, the tube groups may be further bored go

with cross-channels w, as shown in Figs. 6
and 7, and the outer holes may afterward be .
closed by serew-plugs [ or the like. ~ By this -
arrangement of cross-passages w the weight -

of the steam-generator is reduced, while at
the same time the water circulation is greatly

increased. |
The tube element shown in Figs. 8 to 10
may be produced by forging or stamping in

dies. In this form of construction there are

provided special enlargements d d for the
passages forming the cross-channels 2 h. The
tubes may be completely separate or they
may be connected by their adjacent parts.
They may, as previously deseribed, be con-
nected together by small longitudinal webs b.
The stamped or forged section may advan-
tageously be formed at the same time with
the flanges f at the ends of the enlargements
d and with the serew-threaded connections ¢

at the other ends for mounting the steam-gen-

erator together,
Figs. 11 and 12 show a steam-generator

whereby the flanges f are connected by means
of bolts o with the lower water-channel pand
the upper steam-channel r, respectively.
The details may be variously modified, and
the cross-section of the various tube elements
may also be altered. The tubes a may exter-

95
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composed of such tube - group elements,

15

120

nally be formed with prismatical wallsor with :

ribs, and-the arrangement for connecting the
several tube elements with each other may be
executed in various manners. It is always

‘essential that each tube group or their longi-

tudinaland cross passages should form a com-

plete structure, whereby the tube groups first

recelve their external forin by anyappropriate
means, while both the tubes, as also the chan-
nels connecting the same, are produced by
boring. - |

What I claim, and desire to secure by Let-
ters Patent of the United States, is—
1. A steam-generator, comprising vaporiz-

125
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and also provided with- shm t passages con-'-
.f}_;.a_-f;_i‘?i_ij,j:5.-:::-..j-_f_';_j_]16(3blng said lon D‘Itudlual passa,”es 8
S Io e

@~ dinally from edge to edge of said pla,te, and
i 15 WIth' longltudmal Lyhndrmal passages. con-’
©.o - centric with said convex ribs, said plate be-.
" ing further provided with means for allowing
l.fﬁ::.;?;f.:{';.f;=1utercommumcabmn between said longitudi--
f;;si;jfna,l pas:.saﬂ'es at pomts admeent to the ends_.?r :
e B A stea,m-ﬂ'enerator compmsmw vaporlz-f;_-_-*__
mﬂ‘ chambers ‘each consisting of a single'} my hand, in presence of two SﬂbSGI‘lbIHD‘ Wlt-a
-_ ;nesses, thls 12th day of October, 1901.

o '-:j.f

--j.i;!.:mﬂ'- chambers, eaeh cons1st1uﬂ' of a smfrle*
j;-f;i_ifj--g-i';:__f-_'_é-i-‘i-';f=.j;¥_plate of metal pr 0v1ded with opposnely dls-{_'
o i posed pairs: ‘of ‘convex. ribs. extending . from
o redge to edge of 5a1d plate and with lonn'ltu--
<. s-dinal passages concentric! with said convex:
Lo ribs and extending centr ally - through said |
;ﬂ't“:3*.{'5:;'-j‘_;jf’-:pla.te substantla,lly from edge toedge thereof |

; 2. A steam- wenerator comprising Va,pomz.
'-_f;@;;..;'lfjfﬁ;;iﬁff{ﬁji_f;'f_-fff'_:’ll.’lg cha,mbers, each conmstmﬂ' of a single |
g;;,:"j.,..;ﬁ';;__if;--,ge,'-.,:;;;_-if:;;}plate of metal pmwded with - oppomtely dis- |
s posed pairs of convex ribs extending longitu-

plata of meta,l pr0v1ded w1th oppomtely-—dls-.
SEy o posed pairs of convex-ribs 1ntewmlly con-.
.25 neeted together, and also provided with lon-

G w1tud1nal pdssa,n‘es dlsposed closely towether, S
Smd lonﬂ'ltndmal passages bmng eonnected

i S 709;37-1

ftomther by short passages extendlnﬂ' dwectly S S

through the substance of the plate, -Whereby B R
‘the tendeney toward leakage 1is: ﬂ'reatly less--
‘ened anda structure of gteat stl enn'th is pro-' .'
.r'duced --

4, A sLeam ﬂenerator GOIIlpI'ISlIlﬂ" Vapouz-' o

| tending throughout the substance of said -
plate substantlally from edge to edgethereof L
and a - plurality of hollow ‘tubes disposed R

.__,lng-chambers “each oonsastmg of a plate of S
~metal provided with longitudinal passages ex-

within said longitudinal passaﬂ'eb and fitted -

steam-tight into the respective ends thereof,
_'-,Sald hollow tubes at points intermediate ot‘f IR
-said ends being concentrically spaced within =
“said passages, thel eby forming steam-spaces:. ..
,;_each of a general tubular form sald platebe-~ = |

‘ing. further provided with 'means for main-

10 S

| taining commumeatlon between S&ld steam-. e
| spaces. | ,

In: teqnmony whereof I have hereumto set' -_

PETER STOLTZ
Wltnesses

WOLDEMAR HAUPT,
HENRY HASPER
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