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PROVISIONAL SPECIFIOATION . 

Improvements in Acid-concentrating and like Towers. 

We, PUILIP HOWAJ!J) EVAl'\"s, 
Lieutenant-Colonel, R.A., British su bject, 
and H, ICllAlW UUtUtLES BOWDEN, Ph.D., 
U.t)(; .) P .l.O., British subject, both of 

5 l{,0.Yal ~unpowder Factory, '\Valtham 
Abbey) E ssex, do hereby declare the 
nature of this il1venti.on to be as 
follows ;-

This inveJl tion relate.' lo lowers with 
10 particular r fCl'ence lo such as are 

empl oyed fo), ·oncentraling sulphuric acid 
aHd foJ' li k purposes. 

In the construdion of su ch towers it is 
necessary to employ material which \"ill 

15 not be deletel·iously affected by the acid 
or other substance passin o' therethroun'h 
and which \" ill be capabl~ of withsial~d
ing ~h~ heat to \yhi.<:ll :it l1Ia y iJ Hubj ('ted 
anrllt I S al. 'o deS irable lhaL lhe a'id 01" Ihe 

20 like . hould pa s, throug h the towel' in u 
zigzag 01' sinuous path in connter-current 
direction to ,th~t taken by the flue gases 
or other medium to the action of which th e 
acid is to be exposed. 

25 III order. to meet these requiremen ts it 
has bee I! hltherto necessary in such struc
tures to employ expensive material (su ch 
as volvic stone) \\'hi ch ca n be obtained in 
large sl~bs so tha,L eao h sh elf or pal'ti ti.on 

30 over ,,~hl(:lh t he aCId or the like pa, ses lUay 
be formed from a single sl a,b. 

rhe obj eqt of the p'reseqt iflvention i, Lo 
enabl~ cheaper and more eu&ily pi'ocurable 
n:ta.tenals to be . employed in the constru > 

35 tIOn of towers of ,the above character and 
£01' ~his purpose t he inventi on consists in 
a tower , tl'ul'i.u re in which the ba.ffles 
sh~lve', partitions 01' th e like are each 
fmmed from anum bel' of acid-re, istino. 

40 a nd h eJt-resisting bricks ana no'ecl to b~ 
suppOl'ted against collapse . M 

In one modification in accordan ce with 
t he invention ~pe.I;>a.l,titioI1s or the like are 
fon1fe~ as ,qrches or half-arches while in 

45 another ,modification in accordance with 
the invention .they may .be formed so as 
not to be self-supporting, in 1I:hich case 
tl).eY.n;tay be supported in ,part by a wall or 
partItJQn pas ipg up through t.he centre of 

50 the tower. 
In cari'yi~g our invention into effect in 

one. conve~len~ manner as, for example, 
III Its appbcaho]l to a tower for the con

IPrice 1/-] 

centration of sulphuric acid with the aid 
of flue gases ,ye form our improyed. tower 55 
of any suitable size and shape ~avlIlg at 
its upper end all inlet for the aCl,d and ~n 
offtake to the conde.nser and h a.Vlllg at Its 
10\\;er part a horillontally extended final 
<:ollcentration cham'ber rtt the end of 60 
which is a convenient inlet fol' flue gases 
so that while the a(;id enters the tower 
at the top and flo\ 's downwards the fl.'';le 
o'ases enter at the lower part and flo\y III 
o . . 
an upward dll'edlOn. 65 

In order to extend as much as possible 
the leno,th of time for Vi-hich the acid in 
passing~ through the tower is subjec:ted to 
the action of the flue gases we arrange as 
is usual for the acid to paas through the 70 
Lower in a sinuous 01' lligza~!' direction and 
t hi " we effect by the. provision within the 
lo"-er of a Humber of tnl1lsverse ,bafHes, 
shelves 01' partitions. ~ lJsleaa, 10,,'ever, 
of making each of the 'e from a silJO'le slab 75-
\l' e form each of om shelves, bnffies or par
titions from a number of suitable acid
resisting an~l heat-resi sting bricks ancl 
construct them in such a m anner that 
they sha)l be adequa tely suppmt ed again~:, 80 
collapse . 

W e find, for example, that any of the 
br i(;ks )mmvll in commerce 11nder 'the 
nam es " Staffol:dshire ]31ue " , i Obsi
dianite" a~d « N ori" are suibble for 85 
our purpose but it Vi·ill be understood that 
t he invention is not to be confined to these 
,,-hl~h are given by way of example only . 

In one construction in accordance witb 
the invention we lllay fOI'lll our partitions 90 
alternately as arch-like structures ani! as 
half arches, the arqh structures beinO' 
entirely supported ,by the sides of th~ 
tower owing to t.heir arch con truction 
while tllG .half arches may be supported in 95 
part I by \he si les of the tower and in part 

fb'y the llext l(n~r el: . ar cp struct~ll'e . '1'hus 
\\'e have a series qf convex and (in effect) 
concave surfa ces OV81' which the acid or 
the .like passes, the direc~ion Q£ ,flow being 100 
from the centre to the outside ill the caRe 
of the arches and from the outside to ' the 
centre in the case of the half arches it 

f being understood that suitable outlet 
openings ~re rprovided for the passa O'e of 105 
the acid £Tom one bq·We to ,the nex( a nd 
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there being if desired a number of singlt3 
bricks arranged up,on the surface of each 
of the arches so as to break up the flow 
of the liquid from the centre to the out-

5 side of said surface and give the same a 
zigzag or staggered tendency. 

Where necessary or desirable the tower 
may be encircled by strengthening bands 
(more particularly adjacent to the ends of 

10 the arch structures) and suitable openings 
for inspection and cleaning of the arches 
may be arranged in convenient positions in 
the tower, it being unden.tood that the 
tower wall will also be formed from 

15 similar bricks to those used in the parti
tion structures while in all cases su ch 
bricks must be bonded by means of a suit
able acid-resisting and h eat-resisting 
Gement or other j~inting material, such 

20 for example as a mIXture of ground glass, 
silicate of soda and pumice powder with a 
suitable proportion of water. 

In som e cases the partitions or t he like 
may be formed plain or in :my other suit-

able manner and may be supported in part 25 
by the tower wall and in part by a central 
retaining wall built up through the middle 
of the tower. 

The invention is not to be confined to 
t h e particular application hereinbefore 30 
given by way Ot illustration and we may 
modify the form and ·ize of the tower and 
the material of the bricJ, hom which the 
various parts are constructed depending 
upon any particular practical require- 35 
ments that may have to be fulfill ed. 

Moreover in any modification of the 
invention in which there may be r equired 
bridge members in the final concentration 
chamber these ,may also be formed of the 40 
same acid-resisting and h eat-resisting 
material from which the bricks herein 
r eferred to are formed and may be suit-
a bly supported upon brick pedestals 01 the 
same material. 45 

D ated this 3rd day of July, 1928. 
MARKS & OLERK. 

OOMPLETE SPECIFIOATION. 

Improvements in Acid-concentrating and like Towers. 

We, PHILIP HOWAlW EvAJ."\'s, 
Lieutenant-Oolonel, R .A., British subject, 
and RICHARD OHARLES BOWDEN, Ph.D., 
~1.Sc. , F.I.O., Br itish subj ect, both of 

50 Royal Gunpowder Factory, Waltham 
Abbey, Essex, do hereby declare the 
nature of this invention and in what 
mauner the same is to be performed, to be 
particularly described and ascertained in 

55 and by the following statement;-
'rhis invention relates to towers with 

particular r efer ence to su ch as are 
employed for concentr ating sulphuric acid 
and for like purposes . 

60 In all such towers it is usual to provide 
baffles of some kind within t he tOlyer by 
means of which a zigzag or sinuous path 
may be given to the materials passing 
through the tower. 

65 In S0111t3 cases the baffles al'e fonned by 
means of packing built up .vithill the 
tower and forming no part of the structme 

( ?f the tower, the packings being' super
I , Imposed one upon the other so that suc
'70 cessiv-il layers or tiers of packing are sup-

ported by all the layers beneath. In the 
case of some of such packed towers it has 
been proposed to employ bricks or blocks 
which may be built into posi tion to form 

75 baffles within the tower and in ROl1J A cases 
the blocks h ave been in part supported by 
t h e lining of the tower itself but even 
in these cases each tier or layer 'of packino' 
assists in the support of all the layers o~ 

tiers superimposed thereon. 80 
In addition to the packed towers it is 

also known to employ 'Lower in ."hich
there are, baffle 01' partitions extellcling 
across the interior or the tower and form-
ing an integral part of the stru cture of 85 
the towel' in the sense that t h e tower4ltr'uc
tUl'e is necessary for the support of such 
baffles, shelves or partitions. It is to 
this latter class of tower that the present 
invention relates, and the object of th ~ 90 
invention is to obviate the necessity for 
the employment of , the relatively expe_l
sive material obtain able in large slabs 
which has hither to been considered neces
sa ry for the construction of su ch towers so 95 
tha t each shelf or the like may be formed 
from a single slab. 

'1'he invention consist.s in a tower struc
ture of the kind last above reten ed to in 
which the bafHes, helves, )Htl'tiLions or 100 
the li ke are a h fm 'm rI r 1'0 111 et 11 urn bel' 
of acid-l' s i., ti ll g' a l1l1 Il· ttl- I' s i. hng bricks 
ana no· cl 1,0 b suppol.'Led ng-aiD t ollapse, 

In one rorm in fI '0 1'd(111 e with the 
invention the pal'titions Ol" th like are 105 
formed as arches or half-aI' ,he& . 

In tha accompanying' drawings: 
Figure 1 illustra.tes in 1110re or less dia

grammat ic sectional elevation one form 
of tower in accordance with the inven- HO 
tion, and 

Figure 2 is a plan of the upper) art of 
t h e tower with a par t Temov cl, 
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In carrying our invention into effect in 
one convenient manner as , for example, 
in its application t a towel' for the con
centration of . ulphuric acid with the aid 

5 of flue ga s and as illustrated in the draw
inO's, w form our improved tower a of any 
suitable size and shape having at its upper 
nd an inlet b for the acid and an offtake 

c to the condenser (not shown) and hav-
10 ing at its lower part a horizontally 

extended final concentration chamber cl at 
the end of which is a convenient inlet e 
for flue gases so that ,,,;rhile the acid enters 
the tower at the top and flows downwards 

15 the flue gases enter at the lower part and 
flow in an upward direction. 

In order to extend as mu ch as possible 
th 1 no-th of time fol' whi ·h th acid in 
pass ing t bl' ugh th to VI' j , subj L cl to 

20 th a 'Li n f Lh flll ' ,Hi s w I\J'1'Qn "0 as 
i s US lI [ 1 r I' (.h a ' id Lo 1 ass through th 
tow /' in 1\ blnuou ' OJ' r.igr.ag direction and 
Lhis we effect by the provision within the 
tower of a numbe" of transverse bafRes, 

25 shelves or partitions. Instead , hO\Tever , 
of making each of these from a single 
slab we form each of our shelves, bafRes 
or partitions from a numbel' of suitable 
acid-resisting and heat-resisting bricks as 

30 shown in the case of the two lowermost 
baffl e. in the drawing and construct them 
in such a lIlanner that they shall be ade
quately supported by the tower or lininO' 
against collapse. '" 

35 We find , for exampl , that any of the 
bl'i ·ks kn ow ll in C0111 111 rc linn et' Lh 
nam H " ,'I.n n' I'(l /i h in' Blu o :l n ~ 
" Obsidia lliL UJl d und or Ul ( l' ·ir-drl' cl 
Trade Mark" ori ' 11 re fi ll it ahl for nu I' 

40 purpose bu t it will be Uncl'l'RLoo c! tha( Lh 
invention is nnt to Le onfbl cl '1 0 t h 
which are given by way of example only. 

In the construction illustrated we form 
our partitions alternately as arch-like 

45 structures f a,nd as ~aH arches g, the arch 
s~ructures bemg entIrely Rupported by the 
sIdes of the towel' owing to their arch 
construction while the half arches may be 
suppor t d in part by th e sides of the tower 

50 tand ill ~fahrt by th h nexL 1 01V~r ar(;h shuc-
ure. us we -ave a ene.· of (;onvex 

and (in effect) concave surfaces over which 
the acid or the like passes, the direction of 
flow being from the centre to the outside 

55 in the case of the arches f and from the 
outside to the centre in the case of the 
half arches g, it being llnderstood that 
suitable ou~iet openings such as h (Figure 
2) are provlded for the passage of the acid 

60 from on baffl e to the next, and there 
being 'if d sir d a number of single bricks 
i arranged upon the surface of each of 
the a!ch~s so as to break up the flow o·f 
the hqUld from the centre to the outside 

65 of said surface and give the same a Zlg-

zag or staggered tendency. 
Where necessary or desirable the tower 

may be encircled by strengt hening bands 
le (more particularly adj acent to the ends 
of the arch structures) and suitable open- 70 
ings for inspection and cleaning of the 
arches may be arranged in convenient 
positions in the tower, it being understood 
tha t the tower wall will also be formed 
from similar bricks to those used in the 
partition structures while in all cases such 75 
bricks must be bonded by means of a suit
able acid-resisting and heat-resisting 
cement or other jointing material, such 
for example as a mixture of ground glass, 
silicate of soda and pumice powder with a 80 
suitable proportion of water. 

Specifically the cement may advantage
ously be formed from 1 part water, 8 parts 
. ili ate, parts pumice powder and 24 
pal-ts 0 '1' und oh ss and i f a moderate heat 85 
b allowed to play on the cement a.fter 
application it will be found to bake hard 
and give a firm bonding . . 

'fhe invention is not to be confined to 
the particular application hereinbefore 90 
givep. by way of illustration and we may 
modIfy the form and size of the tower and 
the material of the bricks from which the 
various parts are (;onstructed dependin O' 
upon any particular practical require~ 95 
ments that may have to be fulfilled. 

Moreover in any modification of the 
in-yention in which there may be required 
bnc1ge members such as l (Figure 1) in iOO 
the fina l concentration chamber cl these 
ma y ~ Iso b formed of the same acid
l' OS IHLIJ1 g a n d It at-resistino' mat erial from 
whi ch I.h o hl'ic'!< s herein "'l'eferred to ar e 
1'0 1'11 tO d :-lJld m ay b suitably supported 5 
upo n I)]'[ el p iestal. 'In of t he same 10 . 
m a Ler i a1. 

Havi!lg now particularly described and 
ascertallled t he nature of onr said inven
tion and in what manner the same is to 
he performed, we declare that what we 110 
claim is;-

(J) A tower structure of the kind 
refel:r~d to in \\hic~ the baffles, sh elves, 
parbtlOns or the hke are each form ed 
fro~u .a l1um,her of acid-resisting and heat- 115 
resJ ~hng bncks arranged to be supported 
agalllst collapse. 

(2) A ~ower st.ructure according to claim 
1 III whlCh the baffles or the like are 120 
formed as arches and half arches . --

(3) A tower structure according to claim 
1 ~avlI~_g a final concentration chamber 
(WIth, ~f necessary , bridge members and 
suppor~lllg pedestals) formed similarly to 12..§ 
the bncks of the baffies or the like and 
tower structure. 

(4) ~ towe~' structure accordinO' to the 
precedlllg claIms in which the bl;cks are 
bonded by a cement comprising ground 13.Q 
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glass, silicate of soda and pumice powder 
mixed ;yith wa~er or other suitable liquid. 

(5) The improved tower structures, 
substantially as described and as illus-

5 trated by the accompanying' (hawings. 

Dated t4i 2n l In I' Atl1·il , 19 9. 

1/,1 S (' l'] ~ i1,JL 
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