
United states Department of t he Interior, J. A. Kr ug, Secr e t ary 
Fish and Wildlife Service, Albert M. Day , Director 

---------_ . 

Fishery Leafl et 208 

Ch icago 54, Ill. December 1946 J 
-CHltTAIN ,ASP":CTS OF TW.· GT;'RM.Al'I FISEI NG IJDUSTRY 

R~RT III - sr.1O~ Cl1RING OF FISH 

One of a series of six fishery leaflets* abstracted from BI OS FINAL R~?oRT 
No. 493, Item No. 22 prePa red by Mr. W. H. Myles, :Uni s try of Fisheri es, 
Dr. G. A. Reay, Department of Scientific and Industrial Res ear ch, and Lt . H. :w. . L . 
Farrer, Herring Industry Board, for the British Inte lligenc e Objectives Sub ­
Committee , 32 Bryanstone Square, London, W. '1. 

Contents 

Page 
Snoking ":stablis i:<..l"11e nt s Visi t ed •.••.•. , .. 1 
The Rudolf Elbe ~oking Kiln ( G . ~ . G . ) .. 1 
The Buttner ~.'lerke Smoking Kiln 

(Kahl er and Nordland).. . . . . . . . . . . • • • • 3 
Recommendatio ns.. • . . • . •••. • .. • ••. . . • .. • 4 

Smoki ng ~stablishmsnts Visite d 

' G.~.G. Hohenzoll e l;'n Ring 233 , tJ:amburg (H\.1go Habe rle , 
KA..'9LER, . Brud e r s tra s se 8/12, Hamburg {He inz Schr od er, 
l

TORDlAND . (H. GUliIKEL) Kiel-Eass ee , Ki e l · (C onrad liJebe r, 
NORDSSE A. G.; Wes er mund e , fHer r Roloff , 

Manager ) . 
" ) . 
" ) . 
" ) . 

Some i nfo rmation was also obta ined fr om Dr . Lucke and Dr . Lunebur g at the 
. I nst i t ut fur Fischve r wertung , 'Neser mund e . The ma in t a r ge t s sought at t hese firms 
W:3 .. 'e automa t ic d evice s fo r controlled smoki ng of fi s h . 

The Rudolf ~lbe Smoking Kiln ( G . ~ . G . ) 

Th e s pecial smok ing kiln i nsta lled a t G.":. G. was patented and made by Rudolf 
~lbe , l!la nnsbek, and is said t o b e the only one of its kind in Germany. Blue pr i ~t s 
a nd s peci fi ca tions wer e no t ava i l ab le a t G. -:;; . G. but },~r . J ohnsto n ~f Central 
F ishe r i es Offi c e , ·~.1burg , has been a s ked to obta i n t hese from the makc>r and to 
f orwa rd tll!em to B.L O.S. i n London. 

*F. L. 206 Fish Proc essi~ r ach i nery, F . L. 207 Q,uick Freezing and Cold storage 
of F ish, F.L. 208 Smoke Cur i ng of F i sh, F . L . 209 .The ?reservation of Fish by 
Cann i ng a nd Re'l at ed Pr ocess es , F.L. 210 " 1.HIITHG ~I~JP::ISS" (A Prote in Product ,~~anu­
f a ctured fro m F ish) , and F . L. 211 I ns t itute fo r t he Utilization of F i sh of ' t he 

. Fed eral Fisheri es Agency .' (Arti,f ic ial I ce , .QPoila e i n "'ish , An i-Oxidan t s , and 
Fish :}'1eal & Oil M:a:nufacture) , . 
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'H;ach 'kiln puts t hr ough 400 Ztr.' or 20 ,000 1< . of h0rrings per 24 h urs. The 
whol e plant can t hus d eal with 60 , 000 kg . of fish i . e ~ about 336 crans 'or almos t 
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o tons per day. The k i ln was v e r y r'.l s t'r and i n poor co ndit ion ha vi ng la i n unused 
i or most of the war·. Haberle lIlas satisf ied with its perfo r manc e for Buc klinge 
produc tion. 

He declared it would be impo ss ibl~ t o make typical ll!ng J. ish co ld smoked 
~ippers in it. It was a hot smoking kiln and as such co u l d not be used f or k i p er 
production. It was difficult to und erstand fror.l hi s imp<:J r fec t ":ng l ish he reason 
why . He s e emed to mean that it would be d i f ficult to get a l ow enough te!'lper atur e 
2.l1d at th e sarne time a grea t enough conc'?ntrat ion o f smoke. 

In addition to the special automa t:c ki ln, G . ~ . G . had s ome 33 smoking ove ns 
used bo t h fo r hot and cold smoking. Such ,ovens were a commo n f. eature o f mq s t 
smoke curing establ ishments in Germany . " Buck l inge" made i n t hese s Mall 'oric k 
ove ns over a hqt fire of beechwood wer e hung on frruu~ s holding a bout . 13 speat s , 
each bearing about 20 fish . Two f r am e s , one above t ::te other, wer e :;:mt i nto eac h 
ove n ' a nd t urned round and interchanged i n position half way t hrough t h e curi ng 

. period. 

Besides h erri ngs , medi um , unspli t haddo c ks a nd st eak s of la rg~ saithe aft e r 
pickli·ng ,f o r 2 hours in 0 p e r c en t b ~'i ne we r e b e i ng hot smok ed fo r about :3 hou r s 
in t h ese smal l ovens o n t he occasio n of our v is it. 

Th is firm (and o t hers we were t old) L r od '.lces a c u r e k nown as ·' Lacnshering". 
Th is i s mad e fr w. h e rring t~9. t hav e be '3n s tor ed i n b r i n.e . Aft,~ r a d.esired degr ee 
of desalting has been r e a c h ed , t he f ish i s speat~d and co l d smoked in t h e ov e ns 
f o r ' a bo ut 48 hours or f or a bout 24 l:.o-u'!'s , i f pre v i o '.ls l y d y ed . 

The f im. of .Kahl e r , 8. L r ge . on8 o f it s k i nd , makes p rodu ct of many kinds , 
e . g . smoke cur e s , i(a:'i~aden , a nd canned pr epara tions , Buc kl i nge wer e be i ng .made 
in s;na 11 o vens ,. 3.8 J.es c:;:- i 'Oed a Go v e . The r e we r e qb out 84 of the s e .- t aki ng 3 
r aCKS each or a:-·out ]'00 ~:~ . of herring s . The me t hod of maki ng " Buc kl i nge" a nd 
" Lac h3!::or :' :1st\ :!Jere I:',uch t.he sane a s a lr ea dy d es c r i be d . 

A spec : a l l i ne ",as ca:1.ned ' k i pp ers t • . Th'? s p l i t , boned ner rings (p r epa r e d 
by No r d i scher T,la Rcn inf'!r:'::Jau r.ach ines) a r e hot smoked a nd · th e n ca nned i n oi l. 

For rot smoKi.ng. -t:.~',E' se :' i s l' , 3. spe c i a l turbo - kiln , made by t he But t nr: r W'e r ke, 
Uer c.i:1gen y l\.::,'.:: f ,)2.. d , was i n c ou:-se of !'ec 0nstruc t io n and ab:ost compl pt e d . Blue 
pr i Ets and spe ~iLcat :'ons W(2r8 _ ot 'ava i lab l e' e i t he r a t Kahl er ' s or a t the r--o r d l and 
f a c t ory at. :r~i(>l .!j:J~"' ::"2! thE'::: ;:; Vias a s i r.-,ila r k i ln and Mr . J Ohnston , Cen t ral Fi s ., e r i 8 s 
Of:,'i c ,:: ) :-I81;:" Ll '..C ~q, '.'3.8 bee:1 as~~ed t.o ·o·ot,a in t be s ,) from t he make r and to :'o r war d t hem 
t o B. 1. 0 , 8 . in Londo u , rI'i-:'t~SC \nl l. be pa rt icu 2..a r l y nec '3 ssary s i nc e> it was 
dif f i cult to S f~G th 2 i nt e r nal ·arr 2.ng('m.=:n t s . 

The s pl it fi sh a r e carried on ueri'o r a t e d a l uminitl.l'1 trajTs (39 i n . x 36 ' i n . ) 
, d bl t ' r 0 ~o v ~o end l~ 's b p1t (c 'o' rryi ng i n a l l 750 'oub1e t i e r s) ln ou e ·:.c I'. a .,. l _~o ~_ · .. .... tl - - ~ 

i. c . 1,500 t r a/ ., '!I'i,i c i: r SE:::: at a s~ant and P.:1t8::'S t he t op of h'3 cy l indri ca l k i ln 
and Wt' d s .;. t s Wi:!y s ~ .. ra'l.lJ du -n :;. "3.:::'ds. t !:e 2..oops '::l e i ng '{e r y nearl:r ho rizontal. 
'he ftsh emergE; f r om tIle k i ::"::::l -": .. tlQ Sr a cool.in fan a ft '? :::' a bout It to 1-3/4 ho urs 

and are car :d cc. u. 1':;:-or,· ~l:.e b')c~om of t ::o :':: i 1:1 , \ '~li cr~ i s b e l o·N ::' l oo r l ev e l, t o 
the pa cki ng rOOL 'flher e t~:e trays a r e r '3mo,·:; d and new ones a r e :? t on th E: b e lt . 
Smoke is admitted f r om ext er ~~al f ir e box e s ti' rou h 'por ts 'pl a c ed s.t in er vals r o nd 
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the bottom of the ki ln. In the centre of the kiln and the spiral of trays are 4 
turbo - fans one on the top of t he other, wh ich circulate the air rapidly through tl. 
stac~ of trays t hrough banks of steam heat ers on t he circumference of the k iln and 
bac ~" into the fans . There ar e ar r angements for venti lation i. e. ej ection of cold 
air and intake o f frest, and t h us for control of humidity. 

A temp er ature of " SOoC. is !Ilaintained fo r hot smoking t h.e kippers,' . the fish 
under going a loss of weight of about 25 t o 30 per cent. 

The ve ry similar kiln s een at the "Nord,land" factory of H. Gunkel at Kiel was 
used in normal times for similar hot smoked" cures ' of herring and sprats. During , 
the war, however, it had been successfully us ed for dehydrating vegetables , 
(cabbage, carrots and onions) down to water content of a bout 8 per c ent, , The heat­
i ng had been arranged in three zones, 800C~ at the top, 600 to 700 C. in the :middle, 
and l ower temperature st ill a t the bot tom of the spiral. The time o~ travel 
tl1...rough the kiln had been increa s ed, (e. g . to ~, hours in t he case of cabbage). 
The da ily out put of t he kiln f o r cabbage was 15 tons (raw) = 1,250 kg. dried, 
pr essed in 600 g . cube s . 

The cos t of the kiln entire v'ith brick structure was stated to be m.1. 60,000 
or b3 , OOO. This does not i nclude the cost of the trays 'ii/h ich must b e qUite a 
l arge it em. 

The fol lowing i nfor mation -Nas ga t l e r ed duri ng a conver sation at the Wes ermund p 
I nst i tut. 

The spec i es of f i sh norma lly smoked in Ge rmany are herring, cod" haddock, 
flat fi sh , rays and dogfish. By far the bulk i s " ho t smoked" th e a ir t er.lpe rature 
in one and t he same smoking oven being far from uniform, va rying from 800 to 
1400 C. The smoking p eriod va ri e s from 2 to 3 hours. Pr io r to ho t smoking the 
fish a r c bri ned , but il suf1 11y in much weaker salt solution than is the case in the 
U.K . wit h cold smo ked cures, e . g . th e brine i s fr equ ently no stronger t han an 
a ppr oxirr.at e ly isotonic so l u t io n . 2 p er c 'mt salt was cited a s a commonly used 
stre ngt h of br i ne . The only ty;pe s of appa r a tus for controlled smok ing in us e in 
Germany were said to b e th e kiln i ns t al l ed a t t he premises of G.~.G. Hamburg and 
tha t used by Kahl e r , 3a'llburg , and l~o rdland of Kiel. 

, Recommendations 

So far as t he British Fist Indus try i s concer ned (whet he r on the herring or 
wh i t e fish side) , both of the specia l kllns described r ef l ect t he p ioneer vlOrk 
being done both in Germany and the Br it ish ~pir e to put smoke curing on a more 
controlled and sci entific basis than it has been in the :;Jast . We find i t difficult 
however, to make concrete reco~rre ndations a s r egard s them. 

One t hing is c er ta i n , the existenc e of tl16s e kilns in Germany should be 
brou ht to 't iff' noticJ of the Eerring I nd ustry Board because in our vi ew they 
meri t further "i nvestigat ion . As f a r a s we can s ee neither is iJl"Jlicdia tely sui table 
for cold smoki ng herrin s (' k i pp ering ') or white fish, but it may be that nothing 
more h n minor ,a dap t at ion i s nec essary t o mak e t he m ,us eful for t he s e ,purpos es. 
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We hesitate at the present date to suggest that, even if available, 
nstallations should be set up in this country, but we give it as our opinion that 
rrangements might be made for the Herring Industry Board to have these kilns 
ried out on the spot for products that appeal in the British Market. 
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