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FOREWORD

This brechure is one of a series of repr s resulting J{vom
overseas technical inquiries on factory or commercisl estabe
lishments, operation, management, and engineering. The
report is designed ico provide only & general picture of the

- factors that must be considered in establishing and operating
- & factory of this type. In most cases, plans for actual
installations will require expert engineering and finsncial
advice in order to meet specific local conditions. ‘

Mention of the name of any firm, product, or process in

this report is not to be considered 2 recommendation or an
endorsement by the Internationsl Cooperation Administration,
but merely a citation that is typical in its field.

Industrial reports prepared for TA under specizl contract
aras customarily reviewed and edited before publicatiom
This report, however K like other techmical inguiry replies,
hes not been rewiawed, it is the sole mspunsibllz.ty of the
firm that prepared t.hs report.

This brochure was prepared in Febnary 1956 by the Office of
Technical Services, U.S. Department ¢. Commerce, Washington,
D. C.

3 3% 3 3 % ¥

For further information and assistance, contact should be
made with the local Productivity Center, Industrial Instltute,
Servicio, or United States Operations Mission.
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Fish Mozl

SNQUIRY: muw Mamtm is requested fer a fish uﬂ pw;t Wﬁﬁ :
about five tone of raw materisl, fish apl fish wu: ise, per dght
hours,

The inquiry ves submitted to Edw, Remmsburg & Scos Gaey zsagm e

Strest, Baltimore 24, M., U.S.A, This firm is the oldest sxd largest memu-
facturer of fish reduction equipment in the United States. Their smallcst .
continuous fish meal unit is designed to henmdle up to two snd a balf tons of
raw fish or fish waste per hour, which would be tco large for the subjeet
projesct, Therefore, they heve guoted on tk> following specially desigped
eauimntrorprooauingabmtt&u-fwtmofctmmw.

Iien £1

mﬂ)mummm—m%mmmw
Prebreeker complete with 16™ x 17" feed hopper, split body,
fixed anvils snd rotating Inives for shredding and mascera-
ting those fish exceeding approximately 10 in length, This
Prebreasker is to be complsts with 10 HP motor and V-belt to
flat pulley drive, The approximate net weight 1300 pounds,
gross weight 1650 pounds, volume about 46 cubic feet.

Stom #11

One (1) special RENNEBURG Elevator for conveying the
shredded and mascsrated firh up to the Cooker vhich will
be mounted above the Press, Mctor and drive of suitabls
sizse for operating the Elevator will be provided, ‘

Itam #111

One (1) 13" dismeter by aspproximately 13' long RENNEBURG
ﬁentimrss Iive Steam Cooker, complete with varisble speed
feed screv to contirol the input of rew fish (or vwith varisble
speed drive ~m the Elevator described in Item II above, at

 our option for controlling imput), The Cooker is to be

further squipped with removable covers, underfeed system of
aparge jeis with manifolds, 1 HP Reeves, or equivalent vari-

ahlespeod!bto—drivetooontrolthosp«dafeooﬁng Ve
will aiso supply structural s ml‘&*mrormﬁngtb




' mbrahvcthofhhm,uwllmmm‘bmw

. betweer the cooker discharge end the pross intave, this hopper
to have safety overflov suwd ssmpling door. JApproxisaste gress
weight 1850 pounds, net weight 1570 pounds end volume about
185 cubic feete ,

m(l)s*mmmmﬁmmxuaﬁm,m
steel construction, brass-lined with self-relieving holu for
; draiuge,quiel—omlng,hingedmowhg,
Pross ta Yo equipped with full-length patented force-feed
chain, our steel machinad screw snd drive sprocket, together
with 7-1/2 HP Heeves varisble spesd motorized Unit to drive
the press. chﬂlahomuhrmahhsphahmersfw |
thehpofthowamdatcbmotateolmtrmﬂmmduw
nerth the Unit to colleot the fish julces and oil, Approxi-
muwammt%pma,mtmighbﬁmmm
volmabwtl‘iﬂcvbicfat.k

Ism & |
One (1) smial RENREBURG Ps:mmmnw
(Patented) contimmous rotary parallel flow warm air dryer,
the main section of the shell to be 5' in dismeter having
28" diemeler inlet and cutlet emis, the chell to be spproxi-
mately 11! Jong oversll complete with two (2) machined
tires, band gesr, product retaining snd stiffever ring at
the feed end and our lifting and distributing flights for
mimoxpoaumof.mhpertichotu&ltommdrym
gases, We also propose to supply ome (1) RENNEBURG steel
Dryer Furnace spproximately 4'~6" in diameter by 7'-6" long
with suitable oil burning equipment arranged for mounting om
the front of the Furnace and with overfeed feed chute for
the introducticn of the presscake into the Delydr8-Mat
throat, 7This frrnace is to be insulated and properly lined
with refractories of the finest quality. The furmace is te
be large enough to imsure clean, efficient combustion with
povision for the admission of primxry, secondary and

air with dampers, 7The DehydrO-Mat cylinder is to
rotate on four (4) machined steel trunnion wheels mounted
betwesn Dodge-Timken, or equal anti-friction beariny pillow
blocks securely attached to a full length welded structural
stevl base, Our steniard Thrust Roller Assembly is also to
be furnisied to prevent lorgitudinal movement of the dryer
which 1s to be operated by means of a 3 HP Reeves, or equal



varisble speed Unit, Ouwr latest ard most effizient type sexls
are to bs provided at both the feed and discharge ends of the
DehydrO-¥at cylinders Also included will be & dryer discherge
m«mgormzmummmmwmwm—
product discharge, We will further provide s REENEPURG, S
~ Sturteveni,; mmmmummmwmmmw
SKmeuﬂEyclom Collector, together with adjastable
da;;rtmmtnaaod egree elbow, all as shown on ) g

7« Youw will note that the Fmrnsce, Dryer and air handling
system s all sounted on & full-length structural stesel base,
thommlldinmimaofﬂwmmtmrmuﬁly%’m
h’S‘!ﬂﬂibjﬂ"Mﬁ

k]

(l)apoch:l.dryue Gwlﬁumhhwiﬂ:iw,m
RPN motor, hclxﬂhgmapmntofhmsmmm

sats of screens with openings of the proper sise. Ye will alsc
provide one (1) small bagging collector and the duet work :
htwmdrymlawmmhggingmn»tor. lowaighhg
scale is included, :

D #1II
%ﬂlldnwﬂoﬁomcm'qhgm
betweer ihs press discharge and the dryer intske including '
flufler, as well as the comveying equipment from the DehydrO-Mat
dryer discharge to the dry mesl grinder with motors, so that the
operation will be 2 continucus cme from the time the rav
material enters the Prebreaker until the dried fish meal is dis-

charged from the bagging or sacking collsctor. Temperature
indicating mmmaun.mo—mtoucudnm.

P-ice: TWENTY-EIGHT TEOUSAND, SEVEN nmwm FIFTY-TWO
Vuom.ms (m,?iz.oo). ;

mmmmm“mmhmhm,mw
the rav ntcriuuﬂlmiatotm—drhdﬂchhm@tintruwﬂhm, :

ﬁemumtmaﬂmumplnthtcboduigndum

alternate. Normally, the mixture of oil, water and a smll emount of ®Zines®

~cmmmwmwnmmmum
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 Deck Vibrating Screen with vaste water foed chute and tani andi
 V<belt drive is ONE THOUSAND, THNEE HU#DRED DOLLMRS ($1,300.00). The

. ww;mmeums«mmmmmwmmmammW
 then be dried in the DelhydrO-Vat Dryere The price of this NRM-12/ Single

‘~-iwmhemnm1mm¢hthwﬂhmmtmlmwm Fo

~ pet weight of the Vibrating Sereen {1sss motor) is approximately 1500 o
pounds, gross weight is 185C poords and volume about 60 cubic feet, m gy

ff,“‘mtmlghtottbmtorh-pmtﬂylaopm-, gmuwightlm o

;,wmsla&wlmsmicfm. f

‘ ﬂthmghtbfhhcﬂmhommm]thmﬁw
uttnng tank system consisting of a primsry separation tank appmi-uhlr Pl
L' x 4% by 10 and & anghtlyun}lcr secondary upmtion tapk vith steem
. coils, beffles, openings and valves with two (2) smell separation tanks,
. incluvding steel sump =} sump pump, amoﬂi@i&tmﬁo&daﬂm‘ e
. tion consisis of using s Cextrifuge in ooajnmﬁan with & simplified e
~ settling tank system which the Custm- MW@WM«:

~ obtain locally in Tolts, Although expensive, this methcd produccs more oil

~ press liquids first over the Vibrating Screen, then rum
. wmixture into a two-tank settling system with thefover
. tank pessing into ths second tnkbsfm being

~ of better quality, Bu'o, however, we would alaomend awmm tln

~should be large snough to permit holding the :iiqu:ldu for meml hwm s0 ¢

 thet the ofl will begin to break in this tank and the everflow vill them
 consist of an oil rich mixture, Also, some of ths small soclid perticles

 vhich have passed through the screen will settle in the first tank and can

" be withirewn from the bottoms The second tank 1 equipped vith a live |
~ stesn coil and the oil is heated to sbout 200 deirees F. befcrs the mixture

- at the same temperature, At regulsr intervals the bottom discherge valve iu e

- _ the primary tenk is opened to release some ¢’ the "stichwvater” and accumu- =
~ lated meal, For the Centrifugal operation, we are pleasel to offer ane (1}
© Titan Model KS-66 Superjector arrsnged for fish oil service, the Unit to be

' camplete with spproximately 5 EP wotor, including boul, standard supply of

pesses into the Centrifugal oil separator along with a stream of hot water

»sp.mp.rumamh.,mm-mammcmm.nmmm;

- SEVEN HURDRED DOLLARS ($8,700.00), including the motor. As this is = specisl =
mm,mhmtmmcitmmwhhm“mcnmﬁm"

~ the wotor. The epproximate gress weight of the NS-66 Centrifuge ard motor
'1!235013011313,mtmightnbontl?ﬁpmh,mwwwwm

: Amﬂhoﬂuwiﬂ,ofm,bermir«ltoﬁmﬁﬁm
'nt-ufcrcooung,m“shﬂnanmﬁumﬂmmmtw

~ other utilities arousd the fish reduction factery. ﬁ.mh-gum*{f

 boilers and our Customers gensrslly purchase iheir owm, many of them using
. Orr and Sembower PONERMASTER Stesm Genmsrating Units of the "Packeged Unit®
: ¥pr. ~¥-holincmtthnom¢bm.h1ﬁk. Alﬂ@bcﬂlrﬁmﬂd
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be adequate, Unfortunately, the smellest POWERMASTER Unit arranged for
burning Bunker “C® (heavy) fuel oil is their 40 EP Tnit which sells for
around $6,300,70, This would be much too lsrge, On the other hand, the
smallest POWERMASTER 1s, we are informed, their 15 HP Unite. Thereforse,

we are suggestirg as a substitute the use of a Fulton tw-pass vertical
vater~jacket boller for use with #2 (Diesel) oll, as surely Diesel oil
must be available., The price of the 10 HP Tuiton Boiler complete with
burper refractories, boiler trim, in addition to a feed water system
(condensate retmrn recciver, water level control and feed pump, etc.) i
ONE THOUSAND, SIX HUNDRED TWFNTY DOLLARS ($1,620.00). The Fultom Boiler

is designed in accordance with the ASME code for 100 PSIG werkisg pressure
and bears the stamp of the Underwriters Approval, The gross weight of | ‘
- this boiler is approximately 1800 pounds, net veighrb about 1500 pourds and
volume around 115 cubic feet,

: The above prices include expors pwmg and are net f...b. our
fectory with freight allowed to the Steamship Terminal in Baltimores
Shipment could be made in approximately tem (10) weeks after receipt of

purchasze order and salisfactory terms have been arranged. On export chip- :

ments, we nurmelly request 1/3 cash with the order, the balence to bse
_covered by a confirmed, irrevocable letter of credii povable sgainst com-
wercial invoices and bills of lading evidencing deliver- of the

to the carrier, It is understood that the prices quoted do not incinde
any federal, state, monicipal or other excise taxes, salez, use or similar
-taxes which may be in effect at the time of delivery amd wiich are to be
paid by the Purcheser direc’. We gusrantee all equipment mamufactured by
- us to be free from defects inmhmahipandmtem.{‘ernpedodefm ‘
(1) year from date of shipment and o warrant that our mschinery will

~ deliver iis culput as above specified, provided the oquipment is properly
mmmmmmwammuwmmmmuthm‘

- petent supervision., We will not, of course, be responsible for or liable

in any way for consequential damages or continmgent iiability. The motors
furnished are suitable for operation on 3 phase, 60 <rcle, zzo/z.w vou
current,

A further description of this equipnent will be fmmi inowr
Bulletin Nos. 345, 961, 854, and 450, as well as in the reprints from the
 October, 1954 issue of FISHING GAZETTE :»d from the May, 1955 issue of
- INDUSTRIAL ARD ENGINEERING CHEMISTRY,

Ve rcgrat that due to & heavy schedule in our Engineerm
Department, we have rot had an opportunicy to preparc a complete layout eof
this Pilot Plant equipment, After the order has been received and entered
in our production schedule, foundation plans, blueprints, and opersting
instructions will, of course, be forwarded to the Customer, In additionm,
if necessary, we can supply the services of a qualified Engineer to super-
vise erection ani to train the Indian Government's Persornel in the proper
operation of the equipment, Our normal charge for such services is

-5



 FIFTY DOLLARS ($50.00) per day in addition, of sourse, ic his w,m sand
 living expennes,
You will note thnt we are recompsnding for this smice our latest

typa of Dryer, the DchydrO=Mat, which wa3 especially designed for heate
‘sensitive materials, (such as fish meal) and products containing internal

' moistures We such prefer the DehyirO-Mat to the comvantional types of direot

‘heat and steam tube dryers which we also mem:facture, Incidentally, it is

" not practical to process Sharks in Contimuous Cookers and Presses dus to the

cartilaginous naturs of the motericl, However, somstimes our Customers mix
~ small smounts of sharks (affer removal of the fins, skins and livers) in with

 larger quantities of other fish in order to solve vhat is otherwise a nuisance

o problem, We will ewait with interest your reply after m heve had an oppor-
~ tamity to concider owr propoaal.

f - xagtionc'monmcfanyfm‘pmdwt,orpmeessmthurmﬂ
: umttobeﬂomtmeda@ a recommerdetion or endorsement, but merely as a
~eoitetion that is typileal in 1is field, Commercial d.roetoriea gmzly 1131; :

~the names of ad&itioml canpmles apd produeta. RESER

‘Ratcrmes - (12) ' ‘
 Fiowsheet - ?ilot?lmt?iah!halmmw (3/4tonperhom- ‘

‘ input)
“Drawing Pilot Plant Drym' General Arrangmnt R
Drawing - ayout of 12%x20!-0" Cooker Over 5 ft. Press
RENNEBURG brochure — Continuous Fish Meal Unit
mggmm brochure - Gontimous Stesm Cooksrs for the Fish:!:g
ustry
REEISBMG brochure - Gontimzout Serev Premm fm' the Fiahim
: ustry
REMEBBHG brochure = Rotary Stesm-Tube Drybra
~ RENNEBURG brochure - Processing Equipment ' 5
Reprint from INDUSTRIAL AND ENGINEERING cmnsm, viol. 4?, Pe 69;,
- May 1955
Reprint from FISHING GAZETTE, Oot, 1954 : :
Chart on Rietz Prebresker -~ Ristz !Eg. S0., Ssnta Rosa, calit,
Brochure - Titan Sﬁperjootorl :

NOTRs To obtain coples of any mlnmas, ca,t.a}.ogs, hulhtim, and other
reference material mentioned in this report, yluss write diruet tc :
theindie&todmof nmorsapply. . :

";m-s/msaﬁs e -6



SUBJECT: - Fish Meal Plart

INQUIRY: Detailed informatisa is requested for a fish meal plent to pramu
about ﬁw tons of raw mtarhl, fish ax3 fish m, par eight hmm:

BIFOMTION SUBMITTED:

g The inquiry was subsitted t. the California Press &nnfactud.n.g Cowamr, \
1&0 Folsos St., San Francisco, Califorrdis. This f’rm hss submitted spaoincmim
showing and describing their Ca]irom,.a Jmdor Fish Vezl Plant, which is the =
smllest unit they meke for this purpose. This pl..uc consists of the machinery,
to receive the raw fish, deliver it to the fish cool 'r where the fish is cooked
and il liberated. The fish travels along in the covker and is thsn discharged
into an automstic press, which removes the free oil and water. It is then
elevated to a storage chamber, from where it is conveyed directly into the dryer.
The advaniage of the storage chamber is to collect a load of the pressed material
- and hold this until the dryer has finished the previous batch, vmanthemteﬁal
is properly dried, the dryer is emptied by opening a gate which releases the
dried material into a conveyor, which carries the meal to a storage bin, thencs

~ to the gidrder, blbmrandtothonckingcycloneﬁheretheﬁnishedmalin
‘ zscked.

The specifications for the Junior Fish Meal Plant submi tted by ths
califomia Press Manufacturing Company are as f-ilows:

- HASHER This machine is made to cut up the material entering the cocker.
(OPTIONAL AT The sizes of pieces can be altered by changing the discharge piste
ADDITIONAL on front of machine. Entire machine is ruggzedly made. Heswy “
COST) cast gear box encloses t1e gears which are running in & bath of

-o1ls Gear teeth are cut from solid metal and mounted on stesl
shafts which run in heavy duty ball bearings. The cutting plate
and knife are forged steel and hardened after macnining. This
‘machine has proven satisfactory through many years operation,
and can be depended upon to operats properly on a lsrge variety
of material, The entire unit is mounted upon a structural steel
baa,andiaamngedtoopemtefmalimshaft,arby'l-ctric;ﬁv
motor. :

ELEVATOR FEEDING Delivers the fish to the cooker semi-valve which in turn
RAW MATERIAL  conveys the fish to the cooker. This slevator is standard
bucket typs, and is made of steel. Angie iron guides, secursly

fastened to each side of the elevator, support the loaded buckets.

All sprockets are securely keyed to the shafting, Chain
tighteners are provided and properly spaced buckets will W
thacomctamxmtofmterialtotheeoohru}.ne :




#246 PRESS AND
COOKER UNIT

PHESS LTQUOR
PHESS CAKE
ELEVATOR

PRESSED CAKE
STORAGE TANK

This macline is of the best conatruction throughout. The cooker
is mountsd above the press and is driven frum the press shaft,
Extra sprockets a—e supplied to vary the speed if desired.

Cooker is of steel construction equipped with somi-valve on feed
end to prevent escape of steam. Two separate manifolds are ‘
supplied. Each manifold has a lavze nuxber of uniformly

spaced steam pipes welded into cooker to assure uniformity and
closs control of the cooking. A revolving screen is provided at ]
the outlet, which screens the greater part of the free ligquids
before the material enters the press. The screen is arranged so
it can readily be replaced withcut dismantling the machine.

The screw iu & new desigh arranged for wniform cooking and
cleaning out the ccntents of the cooker, which delivers the

sams into the press. The press gearing is housed in a wnic
cast gear box. Gears and bearings run in a bath of oil., AlYl
press pinions and main shafting are carried on ball bearings.

 The heavy thrust pressing load is likewise carried on bvall
bearings. Semssummdimgthamassmmafhmw
bronze plate construction with holes drilled from the solid
‘metal, and relieved on tke .utside to facilitate drainage.
' These plate screens are m-up ' in hezvy duty screen cages

which are bolted together 3 “ves 8o tbey van be readily

removed for cleaning and inapextion.

Standard rotary type punp Delivers prees qunor to sepamting
syster,

Dﬂiwrath«presaedcakei’mth&msstothomawdcaku :
storage tank, Maelmtorisofmdanmttype,uimm
and ends of steel. A steel guide securely fastened to each ;
side of the elevator supports the wooden slats. Chain tighteners
mmvidedandpmpeﬂyspamdalatawﬂlcamtmwmct ‘
amtmtofmtemutothestomge

: “!his tank accumilates the pressed cake between dryer changes.

Ahoavyamlminrsmwmmedinthehomredbotwmofthw .

‘tank koepa the material in eonstant agitation, and cleans out
~ chamber at time of final discharge. ‘

One steam jacketed batch dryer is supplied with this plant. :
It is designed to permit charging and discharging without stopping
the rotating mechanism, The dryer has a large exhaust stack,
equipped with a condensate trap, which draws off the moisture

as the heat from the dryer releases it. In this manner the

‘drying is completed quickly and meal may be dried to exactly

the desired point. The dryer is emptied by opening the door
andperﬁttingthomterialtoflwinto dryer discharge :

conveyor,



WSMForawmutchesofvalunmm-mmm and
RESERVOIR slouly feecing it to ths grirder, Dmﬂg&‘mgo,mmliu
constantly being stirred so as tc cool it gradually and
evenly, thus making a more uniform product.

MEAL GRINDING Unit consists of California Swing Hammer type fishmeal grinder

UNIT with grinding plate, griniing screen, and meal blower. Urinder
and blower are .ounted as a unic on heavy structural steel
baes, The grinder ray be equipped with screen to deliver as
fine a meal as decired, Meal Zrom the grindsr is drawn through
amalmmtotheaacldngcyclomanddannmdimwm.

CCHVEYORS Stesl trough screw conveyors for conveying the material from
: the pressed cake storage tank to the dryers, and from the dryers
to the ?lhmﬂstongaresemirmmvidad.

Hentionufthenamafwfm, pa'o&uct ormceuinthiarmrt
is not to be construed as a recommendation or endorsement, but merely asa
citation that ic typleai in its field, Commercial direcboriea general. 7 list
the names of additionzl companies and products. ,

References:
‘Flueprint #1695 showing layout of plant.
Iiterature describing in de a3l the foliswing units:
‘Hasher, Fish Cooker and Press Unit, Steam Jjacketed Batch
Dryer, ¥eal Grinder and Blower ﬁnit, Meal Beater, Foots Recovery Unit,
and Dehydrater i.it.
Brochure on various plauis instailed by the Cahfomia Press Haszactming

Company.

HOE To obtain copies of any enclosnres, catﬂo,ga, bulletms, and other :
reference material mentioned ir this report, please write direct to the indicated
socurce of issue or cupply. i :

- C.T.S./ 2/56

: HOTE: Junior Fishmesl Flant plan and elevation are shown on pages 10 and 11.
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