GAS FROM WASTE—2

This Indian Poultry Farm

Runs On Methane

® At Papcock Farm, Baroda, India, we have been produc-
ing methane gas successfully from poultry manure since
1963. In addition we have been producing bio-fertiliser from
the sludge and using it on about 30 hectares of agricultural
land. Our laying flock has been increased from 500 to 2000
layers. With the high cost of feed and other expenses, it
would be difficult to make our egg operation profitable if it
were not for our methane farming activities.

The poultry manure from under the cages, wastes from
the incubator and brooders, and dead birds are all placed ina
receiving tank and mixed with water before being fed into a
specially designed digester.

Into Liquid And Gas

In the digester, the manure and other wastes undergo two
basic processes during digestion — liquefaction and gasifica-
tion. Liquefaction occurs with extracellular enzymes which
hydrolyse complex carbohydrates to simple sugars, proteins
to peptides and amino acids, and fats to glycerol and fatty
acids. The ultimate end products of the liquefaction process
are primarily volatile organic acids which are produced by

acid producing strains of bacteria. The acids are primarily,
acetic, butyric, and propionic. '

During gasification, the products of liquefaction arg
further broken down to gaseous end products. The princip,
components of this gaseous mixture are carbon dioxide g
methane. During a well-balanced digestion process, lj
uefaction and gasification occur simultaneously. The degp
to which the various substances present in poultry manure
will be decomposed depends on their chemical nature,

Gas from a well-balanced digested mixture will contain 25
1o 35% carbon dioxide and 65 to 75% methane. The gas i
collected in a holder which is suspended in the digester, and
is used as a fuel to run the incubator with a capacity of 4224
eggs, brooders with a capacity of 2100 chicks, and a small
gas engine for driving the feed mixer, incubator fans, an
generator. Large quantities of gas also are available for
domestic cooking for a family of 40 people.

From poultry manure, heat, light, and power are genet
ated with no extra labour other than the removal of manu
from the cage plant. One cubic metre of methane gas co
tains 6000 calories. Our present installation produces ab

i EERNIN TR

The waste digester at Papcock Poultry Farms with its floating cover, gas pipe and release valve, and with a 2.1-volt battery for StoT in

the bio-electricity which is generated.
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3, Salsbury announces
' an end to the
“great Marek’s
vaccine
debate™:

MD-Vac “‘wet’’ . .. or MD-Vac “"dry”’

Both “wet” and the “dry”
MD-Vac are produced

with titres considerably in
excess of U.S. and Inter-
national standards for maxi-
mum performance of both
layers and broilers.

D

SALSBURY INTERNATIONAL, INC.
Charles City, lowa 50616, U.S.A.

A choice of Marek's vaccines
— just what you would

expect from the world's
largest producer of poultry
vaccines.

Now you can choose between
two high titre Marek’s
disease vaccines from one
reliable manufacturer —
Salsbury’s MD-Vac™ in frozen
or lyophilized form.
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WELP-LINE
650-N

BROWN EGG

This finest of all brown egg layers gives you more “Poten-
tial" for egg profits than any other brown egg layer on the
market today. She's bred to lay like a “white egg layer” ...
and the recently completed 14th New Hampshire Laying Test
proves this “Super Chicken” fact! Small body size, high rate
of lay, excellent feed efficiency, outstanding livability. Put all
that with fine 26 oz./doz. egg size and you have a real brown
egg profit maker in the Welp-Line 650-N. She feathersexes,

|
too! 650-N 14th New Hampshire Laying Test (Ave. in pa-

renthesis).
Henhoused Egg Number—230.6 (214.7)
Henhoused Livability—95.8% (89.8%)
Income Feed/Chick Cost—$5.18 ($5.15)
Lbs. Feed/Lb. Eggs—3.13 (3.05)
Housing Body Weight—3.90 (4.20)

b Final Body Weight—5.01 (5.48) 4

WELP-LINE
LAYERS

Distributor areas
open in some coun-
tries. Write for de-
tails.

WELP-LINE 973—Feathersexing white
egg layer with 61 gram average weight.
1.96 kilo mature body weight; 1.21 Kg.
feed to produce .46 Kg. of eggs!

WELP-LINE 601—Colorsexing brown
egg layer. Excellent 64 gram egg aver-
age, and excellent rate of lay!

Write today for details on Welp's Complete
Autosexing Program for white and brown
egg layers!

§ WELP, INC.

Breeder-Hatchery Division

A d oo
Bancroft, lowa 50517 U.S.A.

EXPORTING
EXCELLENCE
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20 cubic metres of methane gas per day which is equiygjes
to 15 litres of kerosene costing over US $2 daily. )
The gas can be stored in the gas holder and piped in
house to provide clean fuel for cooking, heating and lig
It has a slight barnyard odour by which any leaks cap
readily detected. It has a very low toxicity since it con
very little carbon monoxide — the toxic constituent of mqe
city gas.
Methane burns with a violet flame without smoke. Sip
considerable amount of carbon dioxide is mixed with y
methane, the risk of fire or explosion is somewhat less
if city gas were used. However, every precaution shoul
taken to avoid obtaining a mixture of methane and air, g
cept when the methane is burned as an open fire.

Temperate Climates

Small digester plants can be used most effectively in tem,: |

perate climates where freezing temperatures are infreque
and of short duration. Decomposition and gas produg;
are most rapid at about 35°C, but are satisfactory at temp
tures above 15 to 20°C. The digester can be used satisfa
torily in cold climates, provided the digester tank is proper
insulated and heated. )

During the digestion period, the rate of gas production
batch operation will increase gradually at first, then
reach a maximum rate plateau, and finally will decr
when a large part of the material has undergone decom
tion.

At higher temperatures, the rate of gas production wi
greater and the digestion cycle will be shorter. The tot
amount of gas produced per ton of material in a cycle
ever will be approximately the same for temperatures
15 to 35°C. At 15°C, the cycle would be about 12 montl
while at 35°C, it would be about one month.

About 50% of the carbon theoretically available for
production is converted into gas. A metric ton of waste no
mally will yield about 50-70 cubic metres of gas per d
tion cycle, depending upon the type of organic matter
the carbon content of the waste.

Care Is Called For

Considerable care must be taken in putting the dig
into operation. Until conditions have become satisfa
for the growth of large numbers of the types of orga
necessary for good anaerobic decomposition and metl
production, there is a danger of too much acid forma
This retards digestion and inhibits gas production. WA
first starting the digester, material which has been part
decomposed by aerobic fermentation for a period of oné
two weeks should be introduced. This initial aerobic
mentation will eliminate some of the components Wi
may cause production of acids. .

After loading, the material should be allowed to ferment
aerobically for a further period of about three days to dev
op a high temperature. If available, it is best to add s
digested humus and liquid from another plant which |
been in operation and producing gas for some time. Th
maining volume of the digester is then filled with water.

After the tank has been sealed to provide anaerobic c0f
ditions, the material will undergo a maturing periot
several days before gas production starts. If the initial mal
rial is not satisfactorily decomposed and seeding
another tank is not possible, acid conditions can develop®
it may be a month or more before the conditions becd
favourable for gas production. The addition of an atkall
ammonium phosphate will help to correct an acid cond
and facilitate gas production. |

The digester is emptied by removing the decomposed &
terial from the bottom through the outlet pipe. Special 2
tion must be paid to not smoking, lighting matches, or
ing sparks, which would ignite the gas in the digester whel
is first opened. After the gas has been completely diluted

| ——

Flow Control Valve
Accurately regulates ma-

terial entering the auger.
Complete shut-off possible.

~ Universal Parts Kit
Adjustable from 5° below
horizontal to 65° above,
Separate kits for 4" or
6" augers. :

One-Piece Hopper Collar
No spot welds or solder.
Fully galvanized. Sheds
all weather.

Molded Transition
Injection molded.
Properly designed
‘parabolic curves for
easiest feed down.

‘All-Out Boot Bottom
Weather tight. Eliminates
bridging, jamming and
sticking of most flowable
materials. Separate
bottoms for 4" or 6" augers
are interchangeable.

New, Quick Clean Out.
Easy access into boot

bottom for fast clean out.
No toels required for opening.
A

and it's only par

&

of a better bin

Completely Galvanized.
Heavier gauge, higher tensile steel with
every part galvanized.

Flip Top Lid.
Chain controlled from the ground. Opens
and closes easily.
Roof Ladder
Wide and sturdy. Now standard on all 7', 9,
12" and 15" diameter models.
» « Complete Range of Sizes
- Now 39 sizes with capacities from 3 to 89
tons. 6', 7', 9", 12" and 15" diameters.
Easiest Assembly
Accurately punched, perfectly formed parts
make a bin easy to erect.
Bin-Line Delivery System
Brock’s single motor delivery system for
poultry, hog or cattle feeding.

Also available in 15' dia. model.

] PHONE COLLECT ABOUT YOUR BIN NEEDS
Brock Manufacturing, Inc., Dept. 116, Milford, Indiana 46542 ¢ 219/658-4191
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liquid from the tank is either diverted to a municipa|

air, there is no danger of ignition or explosion.

hIn c;tse of lre]oading the d(igester Wi;Ih fresh material orto oulr 30-cn(1i c(iieepdal‘;g\;le l[])cn'uzlsgvhere(iltti;slriliciu:d with Though‘i‘ I'd Find If our broilers don‘-—f\ ]
through an inlet pipe, gas production will start quite soon green algae and dried. We have observed that digesteq i i i | i I |
because of the digested humus and liquid which were left in try manure is the best growing medium for algae beCaul; prlze beI[EFS .m QEtIFIgggr E.SJTGY; Egt]?uér%@ds !
the tank. While loading or unloading the digester, we have its low content of nitrogen and other nutrients present iy he,re bUT 'H'“S we go bro €. any more in J
not experienced any danger of ignition or explosion because digested effluent. 1S a 'ﬂgh{' l 8 weekg ! !
we use a floating cover with a centre guide on our digester . O : i
instead of a fixed cover. This minimises the danger since ex- Excellent Fertiliser 0 1 [MpYOVQ? Where i
cess gas escapes through the centre guide. The algal protein sludge produced by photosynthetjc 4. s e ERHREEH[NE do we start? h

About half of the digested liquid should be left in the tivity has been applied to our 30 hectares of land. I't hag saves a il i | I
digester to provide seeding for the next load. The digested wonders in vegetable gardens, orchards, and agricy| T il

Questo allevamento indiano
funziona con metano

Riassunto—L'allevamento  Papcock,
Baroda—India—ha ricavato con suc-
cesso metano da sterco di polli fin dal
1963. Inoltre sono stati adoperati con-
cimi naturali derivanti da liquame su
circa 30 ettari di campo agricolo.

Lo sterco di polli, preso da sotto le
gabbie, I'immondizia del'incubatoio ed
animali morti vengono tutti messi in
una cisterna e mescolati con acqua
prima di essere condotti verso un
digestore ideato specialmente per
questo fine. :

Il gas viene raccolto in un conteni-
tore che si trova nel digestaore e serve
da carburante per l'incubatrice con
una capacita di 4224 uova, per le
chioccie con una capacita di 2100
pulcini e per una macchina a gas della
mescolatrice, per i ventilatori dell'incu-
batrice e per una generatrice. Resta
ancora una grande quantita di gas, suf-
ficiente per la cucina di una famiglia di
40 persone.

Basta soltanto togliere lo sterco dalle
gabbie per ottenere riscaldamento, illu-
minazione ed elettricita, provvenienti
dagli escrementi. Un metro cubo di gas
metano contiene 6000 calorie. L'instal-
lazione in questione produce quasi 20
metri cubi di gas metano, il che equi-
vale a 15 litri di carburante ad un
prezzo di piu di 2 dollari al giorno.

Circa la meta del liquido fermentato
rimane nel digestore per avviare il pro-
cesso del carico seguente. Il liquido
rimasto nella cisterna viene condotto
verso la fognatura municipale oppure
verso uno stagno con una profondita di
30 cm., dove viene mescolato con
alghe ed asciugato.

La sostanza proteica a base di alghe,
prodotta dall'attivita fotosintetica, e
stata usata per orti, albereti ed altri
scopi agricoli. Le varie raccolte sono
aumentate con il 200%. Tutto il residuo
ammonta a 40-50% di circa 80 tonnel-
late di immondizie, originalmente usate
per la fermentazione; questo residuo

viene utilizzato oppure venduto a 65 werden. Die gesamte Riickstands- prés 80 tonnes de déchets du digesta- Shaver tStarbro Broilers to: i

dollari la tonnellata. menge bel&uft sich auf ca. 40 - 50% von teur, ce qui est soit employé soit vendu a real taste for “

Il digestore é anche una fonte di bio- rund 80 t urspriinglichem Abfallmater- a 65 Dollars americain par tonne. ‘thS bUSiﬂe‘SS l Name : ‘

elettricita che é stata accumulata in ial, das der Verarbeitungsanlage aufge- Le digestateur est également uné * |
Address.

|

una cellula con voltaggio 2,1. Questa
energia nasce dal digestore con un
voltaggio di 1,5 e viene utilizzato per
I'illuminazione.
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Indische Gelfiigelfarm arbeitet
mit Methan-Treibstoff

Zusammenfassung—Die Papcock
Farm in Baroda, Indien, hat seit 1963 mit
Erfolg Methangas aus Gefliigelkot er-
zeugt. Ausserdem wird biologischer
Kunstdiinger aus dem Kotschlamm auf
ca. 30 ha landwirtschaftlicher Nutz-
flaiche eingesetzt.

Kéfigkot, Briterei- und Kiikenauf-
zuchtsabfélle und Tierkadaver kommen
in einen Auffangtank und werden dort
vor Weiterbeforderung in einen Spezial-
Zersetzungsbehélter (Digester) mit
Wasser vermischt.

Das Gas sammelt sich in einem im
Digester hdngenden Haltbehilter an
und wird als Brennstoff fiir den Vorbriit-
er mit einer Kapazitdt von 4224 Eiplétz-
en, fur die Gasglucken fiir 2100 Kiiken
and fiir einen kleinen Gasmotor, der die
Futtermischmaschine, die Brutmaschi-
nenventilatoren und einen Generator
treibt, eingesetzt. Des weiteren wird das
erzeugte Gas an ca. 40 Familien als
Herdgas geliefert.

Aus dem Gefliigelkot werden also
Wérme, Licht und Strom erzeugt, ohne
dass dies, vom Ausbringen des Kotes
aus dem Stall abgesehen, zusétzliche
Arbeit erfordert. 1 cbm Methangas
enthélt 6000 Kalorien. Die gegenwdértig
vorhandene Installation produziert ti-
glich ca. 20 cbm Methangas, entspre-
chend ca. 15 1 Kerosin zum Preis von
US § 2,00.

Ungefdhr die Hélfte der zersetzten
Flissigkeit bleibt im Digester als Aus-
gangsmedium fir die ndchste Charge.
Die zersetzte Flissigkeit aus dem Tank
wird entweder in die értliche Kanalisa-
tion oder in 30cm tiefe Algenteiche
geleitet. In letzteren erfolgt Vermis-
chung mit blaugriinen Algen und nach-
folgend Trocknung.

Der durch Fotosynthese entstehende
Algen-Proteinschlamm ist als Diinger
fir Gemiiseanbauten, Obstgérten und
Ackerfriichte eingesetzt worden. Die
Ertréage bei verschiedenen Fruchtarten
konnten dadurch um 200% gesteigert

geben wurde. Diese Verarbeitungs-
riicksténde werden entweder im Eigen-
gebrauch verwendet oder fiir $65 die t
verkauft.

Der Digester liefert auch Bio-Elektri-
zitét, die in einer 2,1 Volt Speicherzelle
erzeugt wird. Diese Energie wird kontin-
uierlich mit einer Leistung von 1,5 Volt
produziert und fiir Beleuchtungsz-
wecke eingesetzt.

Cette ferme Indienne de volailles
marche au méthane.

Sommaire—La ferme Papcock, Baro-
da, Indes, a produit du gaz méthane
avec du fumier de poules avec succés
depuis 1963. En plus ,du bio-fertilisa-

teur des résidu est employé sur a pey !

prés 30 hectares de terre agricole.

Le fumier des poules d'en dessous
des cages, les déchets des incubateurs
et des couveuses et des bétes mortes
sont placés dans un réservoir et
mélangés avec de l'eau avant d'étre
introduit dans un digestateur spéciale-
ment désigné. Le gaz recuielli dans un
récipient qui est suspendu dans le
digestateur, et qui est employé comme
fuel pour faire marcher I'incubateur d'
une capacité de 4.224 oeufs, couveuse
d’'une capacité de 2.100 poussins, et
un petit moteur a gaz qui fait marcher
le melangeur de nouriture, les ventila-
teurs des incubateurs et un généra-
teur. De grandes quantités de gaz sont
également employeés pour la cuisine

de 40 personnes. Chaleur, lumiére et

force sont produites sans travail autre
que le déplacement du fumier des
cages. Un meétre cubique de gaz
méthane contient 6.000 calories. L'in-
stallation actuelle produit a peu prés 20
métres cubique de gaz méthane par
jour ce qui est équivalant a 15 litres de
kérosene coutant plus de 2 Dollars:
americain par jour.

A peu prés la moitié du liquide digéré
est laissé dans le digestateur pour
fournir le chargement prochain d'une

base. Le liquide digéré du tank est soit

digéré vers un égout municipal, soit
vers des étangs d’algues de 30cm de
profondeur ou il est mélangé avec des
algues bleue verte et séche.

La substance de protéine des
algues, produite par I'activité photo-
synthétique, a été répandue sur des
jardins de légumes, des vergés et des
récoltes agricoles. Le rendement des
différentes récoltes a été augmenté de
200%. L'entierreté du résidu est a peu
prés de 40 a50% provenant d'a peu

source de bioélectricité, qui est accu=

mulée dans une cellule d’emmagasine-

ment de 2.1 volt. Cette énergie st

produite continuellement par le diges-
tateur au taux de 1.5 volt, et est
employé pour I'éclairage.

breeder

; Besides, our
Sir, | know | | chicks waste
where o starf...| | feed as it is

S

If they would
Just fill out fast. |

BN

I've tried them all and
STARBRO is best. The chicks
grow out fast ... with fantastic
low feed conversion !

«Improve?
where do
we start ?

e,
Start with
STARBRO!

oy

And STARBRO birds
put more meat
where you want it

Well Fred, STARBRO's done it!
Our weights are way up —

in less 4ime and on less feed.
You've saved us.

You see... |ve got

See what Shaver *Starbro can do for

It sounds good.
Lets try some
Shaver proilers.

your business.
Send for the facts.

Shaver Poultry Breeding Farms Limited,
Box 400, Cambridge, Ontario, Canada N1R 5V9

Please mail the latest data on

SHAVER

STARBRO

@

SHAVER

'STARBRO

Southeastern Division: Cullman, Alabama 35055

soRa-7s |
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S{WA

LEADERS IN: -
DESIGN sm|FTs
QUALITY BlANNED

SEAL OF QUALITY
RELIABILITY
SERVICE

LAYING BATTERIES
REARING BATTERIES
BROILER BATTERIES
WITH FULL AUTOMATION

CONTACT

SIWAESIYS

CAGES LTD.

WITH YOUR REQUIREMENTS
BARRY’S LANE
SCARBOROUGH Y012 4HA
ENGLAND

TELEX 527362 TEL: SCARBOROUGH 61356/7
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crops. Yields of various crops have been increased 2009,
These values are difficult to evaluate in gross returns ang gg,
often ignored in considering the anaerobic system. '
The entire residue amounts to about 40 to 50% of aboy 80
tons of wastes originally used for digestion, which is eithe’r%
used or marketed at $65 per ton.
The digester is also a source of bio-electricity. We haye.
been able to accumulate this energy in a 2.1 volt storage CelLi
We have observed that bio-electrical energy is producgq
continuously from the digester at a rate of 1.5 volts Which
was used to charge a 2.1 volt storage battery. The storeg
energy is used for lighting purposes. §
Our results of collecting bio-electricity have been mosg
encouraging. We hope by adding some suitable chemicals
the digester, we can increase the voltage to more thap 4
volts. We are working on this. In due course of time, we
hope we can throw more light on this new subject.— H p
and J.D. Pqte]

A

An End To Fat Chickens

Obesity in commercial layers can be controlled by
manipulating their diet before they reach egg production,
say American researchers. If chicks are reared on a low.
energy diet, they do not later become fat even when fed
higher energy.

At Cornell University, chicks were given a feed low in
energy from the day after hatching until the time, 22 weeks
later, that they came into lay. On maturity, they were offered
normal diets.

Compared with conventionally reared birds, this treat
ment reduced the total fat in the experimental layers by
about 23% on average. The size of the abdominal fat pa
major site of fat storage in laying hens, was down by
Throughout egg production, these hens did not become
obese and continued to maintain less fat in their bodies,

It was found that their fat cells remained as small as they
had been during the growing period, indicating that fat
not accumulating excessively. Also, the number of fat cells
increased to a certain point, but there was little further in-
crease in number after the birds became adults.

If these results mean that allowing young stock fewer
calories has a permanent effect on fat accumulation in laf
life, the Cornell team point out, they could have importz
implications for humans as well as for hens. In layers, it may
be possible to prevent obesity in caged birds and thus cul
the incidence of fatty liver haemorrhagic syndrome — the
liver disease associated with fatness.

Fuel Costs Hit Manure Drying

Current fuel costs for drying poultry manure in Britain
seem to rule out the use of the dried product as a fertilise
and suggest that it could be recycled more profitably i
animal feed.

At the ARC poultry research centre in Edinburgh, Scot
land, drying normal battery manure at 75-80% moisture ha
been estimated to cost £ 22 per ton for fuel alone. B
nutrient analysis of the dried waste calculated its fertiliser
value at only £ 14.70 per ton,

As a feed ingredient, dried waste from layers conta
similar levels of true protein and amino acids to barley
ash is high and it includes about 7% calcium and
phosphorus. Levels of up to 20% have been included it
layers’ rations with no loss of production. ‘

However, dried waste is also low in energy, having onl¥
about 850 kcal per kilo. In order to maintain the ene
status of the diet, therefore, it is sometimes necessary to 4d
fat. If this is done, up to 10% can be included in broiler 1
tions without depressing growth.

~ genetic program around one goal...

Put one of these in your
poultry house

[ &
.
it

p arge quantities of
brown eggs with excellent size,
desired shell color, superior shell
and interior quality. Too, the
absence of black pinfeathers makes
her a more marketable bird when
dressed.

Both the Tatum T-100 and
T-173 perform exceptionally well
in either high density cages or floor
operations.

For total performance, don’t
choose just any layer...you now
have a choice. Both Tatum.

Franchise territories for the
complete Tatum package are still
available in some areas.

is excep ly hugh.
In 1973, Tatum introduced
the new T-173 brown egg layer...
and she has more than lived up to
our expectations.

For sustained production,
feed conversion, manageability and
profit, the Tatum T-173 is one of
the best investments you can make
as an egg producer. Because she
is a small bird, she requires less feed
to produce more marketable eggs.
In fact, her body weight compares
favorably with most popular white
egg layers.

The Tatum T-173 is a consistent

% Al Tatum Farms, we develop our -

give you a total performance
layer.

The Tatum T-100 white egg
layer features excellent livability
and produces a very high percentage

of large and extra large eggs. She

-~ peaks early and sustains production

:~'<It_)nger with record income over

feed and chick costs.

Inaddition to producing eggs

- With a smooth, symmetrical shape
the Tatum T-100 yields eggs with
shells tough enough to withstand
today’s automatic egg gathering
Systems. And, interior egg quality

TATOM

ay

]

Home Office and Breeding Farms




