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UNITED STATES

PaTent OrricE,

GOTTFRIED ENGEL OF BROOKLYN, NEW YURK, ASSIGNOR TO HENRY I\
BHGEL, OF SAME PLACE. '

VAGUBUM-PAN.

S?ECIPI&ATION fbrming part.of Letters Patent Wo. 386,579, dated J.n%.y 24, 18868. -

Applicetion filed November 10, 1887, Sorial No. 254,776,

(No model

To all whom it may concern:

Be it known that I, GOTTFRIED ENGEL, of

Brooklyn, in the county of Kings and SmLe of
New York, have invented certain newand use-
ful Impro& emments in Vacuum-Pans; 2nd I do
hereby declare that-the following is a falland
exaet description thereof, reference being had
o the aceompanying drawm;,s and to the let-
ters of reference marked thereon, making.a

: part of this vpeelﬁcatlou, in whigh—

I
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o werse section thereof in line c¢of ¥

qure 1 is an elevation of a vacunm pan
fisted with my improvements; Fig. 2, a verti-
eal central section thereof in lme zxof Fig. 3;
Fig. 3, a transverse section thereof in lme Yy
of Blg 2; Fig. 4, a detached "transverse see-
tion, on an enlarged seale, inlin 2 of Flig. 8,

illugtrating the form of the heads to wmch'
ie- |

the heating-tubes dre secured; Fig. 5, 2.
tached tranyverse acction, onan’ eulbtréedst ale,
> 1n line a ¢ of ¥ig. 4; Iug. 6, a séction in.line

b b of Fig. o, showi ntr the end, of “thé buls in

elevabmn, fig. 7, a tr'msverse vertica Lsection;
on an enlarged scale, th rouigh-two of bhesug«u‘-
imposed tiers in a section of the heafing-tabes

¢ of Fig. 8, said Fig. 8 being a horizont
tion’iu line da ofF' 7; Fig. 9, an elevation,
oun at enlarged Qca]e, of one of the port-hole
doors and its eyeg]ass Fig. 16 being a trans-
z. 9. Fig.

i1 is a transverse section similar to ¥ig. 3,
- illastrating a modification in the arrangement

of the inlets and outlets in a seetion of heatb-

ing- tubes, the tie-plates and supports for the
tubes being omitted; an
gection inline f f of Fig. 11, enough of the pan
ouly being shown to present four steam-heads.

Himila r letters indicate like parts in all of
1he fignres.

wfy duvention hasJor its object. to simplify
and 1arprove the %nsw cttou and arrange-
ment of Lhe héating- gurface coutained in &
vaguum - pan for ahc m.muf‘wtme of sugar,
by me‘ms are provided for plOdll(.]nO‘
ous degrees of temiperature in different
3 or on different sides of the pan to pro-
e ﬂ!!‘(‘.ﬂd ion therein, the amount of
ce in a given slmu s largely in-
by inercasing correapoudingly
ation in the pan, the downward
§ sygar facilitated, o free expan-

-forin and eonstruction

and their tie-pieces and stay-sleevesiu iine ¢
al sec-

Fig. 12isa transverse |

er eahed therein:

sion and contraction of the heating-pipes per-
mitted without affecting the joiuts, and said
joints made fast by bolts, which are not ex-
posed to the action of the conteuts of the pan.
It has also for its object to facilitate ready

access to each of the pipes and to provide

means for the removal and replacement of any
‘one of them without disturbing the otbers. .
These advantage$ are attained by the de-
vices hereinafter fully described, and which
ave illustrated in the drawings.
The vacuum-pan D may be of the usual

econnected in the customary manner

The pan is hezied as reguired by means of
indepeadent sectional segmental radiators,
each radiator consisting of two radial hieads,
A and A/, conuected on oneside ouly by a se-
1188 of curved iubes bent o form ards of dif-
ferent radii, and whiclr are arranged concen-

trically at uniform distances apart and in-a

plane deviating sufficiently from the howi
zontal plane embracing the two heads to allow
an automatic drainage therefrom of the water
of eondensation therein. ‘
Vacnum-pans have heretofore been fifted

‘with radiatorsconstructed of two radial heads

placed diametrically opposite each other and
connected on both sides by curved semiciren-

- lar or segmental tubes eommunicating freely

with (,achothvrthrouwh sald interpos cul eads.
s0 as to form in fact a series o_f cireular pas
sages intersected by the two radial channels
formed by the heads. - My invention differs
therefrom in that my radiators arc segmental,
and the two radial heads in which the tubes

for each radiator terminate are fitted with-but.

one set of lateral tubes, which communicate
with the respective heads on one side thereaf
only, whereby there arc no circular passages
The arcs formed by the sevs
eral tubes 88 8'in each radiator are deseribed
from a common center,'s0 that the open inter-

“vals between them are uniform in width

throughout. their entire length., A sufficient
numnber of these independent segmental radiza-
tors are fitted-in the same horizontal planc to
form a single tier, {illing the entire eirele. In
most eases it is prefe able to use semiciréular
radiate shown inTig. 8; but I contemplate
Ili'lklll” thenm qmdx.mtdl or of lowx seg-

and be mounted and
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‘mental forms;, ‘thereby increasing the number
required to complete any one tier thereof. By

. making the seginental radiators independent

" of each other and with tubes of small diame-.

N

ter, I am enabled to regulate the heating of
+he pan with great precision, and am also en-

~ /abled to admit steam into the radiators on-one

10
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side of the pan at.a higher temperature: than

‘:np(m the other, so as to force the circulation

in the pan when required. ..
The radiating-tubes 3 3 3 may he expanded

“in the respectlve openings provided for them.

in the heads A A’ by an expander passed
thropgh - corresponding openings on the op-
posite side of the head, which openings .will
finally be blanked or closed up. . I prefer,
however, to facilitate the connwtlon and dis-

connection. of the tubes 3 3 3 with- and-frem-

the heads A A’ by forming internal lugs, 4 4,
at diawmetrically-opposite points withina head
fitted to the énd of each tube to engagea T-

“headed bolt, 5, inserted transversely through

the head and into the end of the tube, as

shown in detail in Fig. 5, and by means of

which the tube is drawn agamst the opening
in the head to which it is fitted, to make a
close joint therewith.

‘The opening between- the lugs 4 4 1s 80 re-

" stricted as to admib of the ‘passage of the nar-
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.accidental withdrawal.

row portion only of thé:T:head between them;

‘S0 that afterthe head lias been passed through.
between them it will, upon being turned at a.
right angle with said opemng, engage the |

lugs, as shown in Fig. 5. Stops ¢ ¢ are formed
réspectively on’ the upper edge of one lug and
on the lower edge of the opposite lug, to arrest

the rotary movement of the bolt when its liead:

has heen brought-to a right angle with the
openiug between the logs, A ﬂange or gollar,
m, is. also formed about the bolt near to jts
head, to arrest its longitudinal inward move-

ment when its head has passed in beyond the

offset far enough to.permit it to beturned.

These devices facilitate entering and securing
the bolt in the end of the tube and prevent its
After the bolt has
thus been attached to the tube the end of the

tube is seated in a recess encircling the open-,

ing formed to receive it in the head A, and
the projecting end of the bolt, being passed
through a bolt-hole in the opposite side of the
Lead, is caught and drawn up by means.of a

nut, 6,-on the outer side, as shown in said.

Flg B,

By this device any .one of the tubes 3 may
bereadily disconnected without disturbing the
others by mmply removing the nuts 6, and
tHereby freeing the bolt at each end thexeof

The radiators may be, constructed with a’

single set of eoncentric radiating tubes, vt
are pxeferably constructed with two sets of
coneentric tubes, one above the other, as
shown in Figs. 3, 4, and 12.  Where there are
two sets of tubes in a radiator-each head is di-
vided longitudinally by a horizontal partition,
B, into two compartments, as shown in Figs.

© 2'and 4 of the drawings, so that whllc commu-

‘conneeting pipes 33 3 tothe opposnte head, A,

-J-eontemplate connecting .the mnermost tube

386,579 -

nication will be estabhshed between the ends
of all the tubes in one set through their eon-

nection with the one head there shall be no -7¢c

_eommunication between the tubes in the sev-"

eral sets, but each set will be kept mdependeub
of the other.
Each compartment in one.of the beads, A, of

each independent radiator is fitted at its outer 75

‘énd with a valve; 7, and cobnneeting-pipe 8for .

a;8upply of steam theveto, and each couparb -
‘ment in the opposite head, A’, of the sarie i
diator is provxded ab its-outer head with an ex-
haust-opening,'9, which may be made to com-
muanicate with an-exhansi: “pipe; although such
an exhaust pipeis not shown in the drawings:

s

-Steam admitted to the one head, A, will thus. .

be made to pass eyually throuwh the curved
85
and thence be discharged. -

Instead of forming the exhaust plpe 9 for"
each set of tubes ip “the radiator in the outer
end of the seeerrd or exhaust head, A, thereof,
gc
or tubes of each séries with, an exhaunst-pas-

- aage, O, formed. in the firgt head, A, (see Fig.

12,) and cutting off the rémainder of the tubes
from direch connection with said inner tube
in the steam- supply head A by means of a g5
trangverse partition, 10, at the inner end of
8aid head, as shown in Figs. i1 and 12.
Diﬁ‘erent methods may be emploved in tak-

ing off the exhaust without departing from the
natyre of this feature of my invention, which
s to forn a cireulation through the tube-heads
A Almod tubes 3 .3-3-irrespective 6f wherethe

roc

-eéxhaust or the inlet may be./ These independ-

ent semicircular or segmental radiators formed
of sets of tubes 3 8 3, united at_their ends to o5
steam-heads A A’, are mounted within the .

‘yacuum-pan -D in "horizontal tiers W AN

one above the other, as shown in Fig. 2, each
tier being made of two or more mdependenb
segmental radiators arranged in two horizontal
sections, (see Figs. 2 and 12,) sufficient space
being left betwe(,n the several tiers to allow
the free passage of a man therein for access'to .
each and all of the tubes. :

The outer ends of the radial heads A and
A’ of each segmental radiator are supported
in suitable bearings against. the outer wall of
the vacuum’-pan, and suitable openings aré -
formed for the conuection of the steam and
exhaust pipes to said heads by means of prop-
erly-packed joints, in the nsual, mauner, V\hlch

I'to

-need not-herein be deseribed.

'The inver end of eachhead A and A’of each
.segurental radiator is supported by means of
two vertical standards, 11 11, Figs. 2, 3, and 125
12, secured on each side of the vertlcal axisof’:
the pan D, to which are bolted a series of seg- -
mental h01 izontal brackets, 12 12. (See Fw
3. These segiental brackets are. each formed
in' two divisions, E I, (see Figs. 2 and 12,)
whicl are united by ‘transverse bolts and are i
flanged at their ends to fit against the stand-.
ards 11 11, as shown in ‘Fig. 3. The inner

13C

_head of each head A and A’ is formed with a.
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" the inner end of each ‘head ig
: to rest loosely in the recess in the ed

e

25

30

35

40

50

55

. tie-pieces closely against the ends of this in--

6o

. vacuum-pan-between each two tiers W W of

-and the npper.division of the brackes is

“the passage of a man ap and dow
fel

lug, 13, (see Figs. 2 and 3,) adapted to fit iute
an opening between the two heorizontal divis-
jons of the segmental bracket, 56 as to be sup-
ported thereby.

In mounting the sevéral indepe:

ident yadis
tors within the vacuum-pan B ¢ 3

h
e

ois e
vl g
fi

ted and o

lower division of its appropriate brackes, 12,
then
fitted in place apon thelowser division angd the
two bolted together, so as te confing the lug
between them and yet permit a fres | rudi-

nal play thereof in itsseat. A scsnresnpport
is thus provided for the inner end of 1he head,
which will, however, admit of ready diseon-

nection for-the removal, if need be, of ankisne
radiator without disturbing the otharg

The interval between the vertieni st s
11 11 is wide enough and the rzdius of the
segmental brackets 12 12 largs eno i
close betwéen them a central space {
or vertical passage-way which wiil

and thereby facilitate aceess to th oy
spaces between the several tis A of gt
diators, . . )
Ttadial brace aud sappor
Fig. 3) are fitted borizonrally io
tween the two sets of tubes in
where the radiator is mads doubls, or
the one seb of tubes if the radiator be

e

oh radi

and are supported at Their inner ende b
brackets 12 12 and at their onter ends by soit-

able bearing-plates or brackets secured to the
wall of thepan. To prevent any displacement
or bending of the tubes 33 3 intermedinte theip
ends, theyare clamped loosely to the radial
bars 14 bry means'of tie-pisces 1; (5e¢ Fligs
3and 7,) curved to it over and smbrace two
adjacent tubes, and by transverse bolts 186,
cach made to pass centrally through a tie picce
placed on the upper set of tubes and 2 corre-
sponding tie-piece placed under the lower set
of tubes in the radiator, the tic-pieces and the
tubes whieh they clasp being drawn toward
each other and bound closely npon the radial
bar 14 by means of a nut, 17, upon the end of
the bolt. (See Fig. 7.). To prevens the tubes
from being thus bound so clesely as.ta inter-
fere with their'due expansion and contraction,
a sleeve, 18, ja slippéd over each bolt 16 be:
tween the tie-picces 13 15, so as fo preserve o
Droper interval between them, and the put 17.
operates with bolt 16 and head 19 to bind the .

terposed sleeve. .

The removal or insertion of any one of the
radiator-tnbes 3 8 8 within the vacuum-pan D
is facilitated by means of port-holes 19 19, (see
Figs. 2and 10,) formed in the outer wall of the

the radiators. These port-holes 19 are elosed
by saitable doors, 20, in which are fitted the
customary eyeglasses, 21, as shown in Figs. 9,
and 10, by which the contents of - the pan are |
inspected and the level thereof determined.’

by

vacungpan fitted with my
i segmental heaters or radia-
eseribed, the uniformity
s vebween the several tubes
and the freedom of said spaces from obstrue-
tiong of any kind will permit of the ready
nward diszharge of shesugar wheo the pan
i3 to be emptied and promote a free elrveuln-
tion in the pan. At the same time, by reason
of the uniformity of the eurves in the pipes
and the simplicity of their connections, the
fubes in each radintor and tier of radiators
be breught more closely together and a
aren of heabing-surfacs obinined than
y othier forms of ha
disy ion of the
ar or gnadra

ar

subes 2 3.7 in semi-
03 madis fus ol their
ends only. in esnucetion with the terminal
heads A A4/, which arce Jeft toose in their bear-
ings ab their inuver ends, peruity the Htmost
frendom for an expansion
the several parts withond s
upon their joints and prevents brea

A

ks ovleak-

tage from this cavse.

The arrangement 5f the tobes 233 fo inde-

vlent radiators and the zrrangement of said.
iatdrs in double horizonial Liers W W, with
o 8paces bebween the tiers commuaicating
iih an open eentral shaft hetween the central
sapporting-standards, 11 11, permits of ready
aecess to any one of the tubes; and ihe wethod
of seeuring ilie fubey to the heads A A by
means of detashable bolts 5, as deseribed, per-
mits of the ready detachmont of any one of
them intdevendently of the-other, while the
port-holes 19 in the side of the pan provide
meangfor an easy withdrawal of the defached
tubes from the paw and for the inspection of
the contents of the pan throagh the eyeglass
Atted 1n the Goor 26 of vach port-hols.

By the independent connection of the steam
and exhast pipes with the severa} independ-
ent yadintors, steam may be shut off from any
one radiator in ease of aceident thereto with-
-oub alfecting the rest, and by adwmitting steam
at different pressures to the diffevent radiat-
or3 not ouly may the cireulation within the

e
»Ee

Tae

B

;
'\‘?

' pan be edntrolied ab pleasure, but the heating
I re, g

of its contonts may also be fully regulated as
required, :

I claim a3 my invention-—-

1..The combination; with a vaenum-pan, of
two or more independont segmental radiators”
mounted in the same horizontal plane, each
connected separately with steam supply and
discharge pipes and each constructed of a pair
of separate radial steam-heads or extended
boxes, and a series of curved connecting-tubes
concentrically disposed and fitted to ouc side
only of each steam-head, substantially in the
manner and for the purpose herein set forth.

2. The combination, with a vacuum-pan, of
a series of segmentdl radiators,each construct-
ed of" a series of eoneentrieally-arranged seg-
mental fubes fitted to a pair.of radial stearn-
heads,to communicate therewith npon oneside
thereof only, vertical standards fitted and se-
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cured éeﬁﬁ‘al]y within the pan, and seetional

segmental brackets bolted to said standards, to

furnish bearings for the inner end of each ra-

¢ dial head, substantially in the manner and for

~ sets 4 4, formed within the end of each tube, -
. bolt, 5, formed with a T-head adapted to en-
.gage said-offsets, and a nut, 6, upon the onter

10

the purpose herein set forth. .
_ 3.: The combination, with the steam-heads
A’ A’ and the tubes 3 3, coupled thereto, of off-

end of‘the. bolt, whereby, when the end.of the

bolt is passed through an aperturedn the tubu:-

lar head opposite the opening to which the

- end of the tube 3 is to be fitted, the end of this

15

20

tabe may be drawn up by the bolt against its
seat eneireling said opeéning o form a joint

therewith, substantially in the manner-and |

for the purpose herein set forth, -
4. The combination of a tier, W, of'curved

concentric tubes 3 3 3, arranged in two hori- |

zontal sections and all connected ab their op-
posite ends to single steam heads A-A’, an in-

terposed radial bar, 14, inserted betwgen the |

two sections of tubes, opposite tie-plates 1515,

.seb forth. :

tially in the manneraad

‘embracing two adjacent tubes in the sections. 2 5

on each side of the bar; and a transverse bolt, .
16, coupling the two tie-plates, to draw and
clamp the tubes upou the radial bar, substan-
tially in'the manner and for the purposeherein .-
5., The combination of a tier of curved pipes’ '~
arranged in double sections, an interposed.ra- -
dial bar, 14, inserted between the two sections
of tubes, opposite tie-plates 15 15, embracing -
two or more adjacent. tubes, and d sleeve or 15
separator,18,interposed between thetie-plates;
with. & bolt, 16, by which - the tie-plates are
drawn together wpon the separator, substan: -
for the purpose lierein
set forth. L e :
In testimonywhereof L havesigned my name
to thisspecification inthe presence of two sub: -
seribing witnesses, N __

GOTTFRIED ENGEL.
- Witnesses: IR

HERMAN ENGEL,
A, N. JESBERA.
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