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I. SUMMARY. 

The complet ely mod.ern d.i stillery of' the CaLvert Com­

pany at Relay, Marylana. was aesigned to t'acili tate operation by 

the use or central control stations. Liceral use or automatic 

recorders and reguLators mecnanizes process control to a highly 

et't'ic ient degree. 

The production ot' alcohol oy b'acteriologica.l. processes 

requires a care%'ul and. systematic regulation whiCh can only oe 

maintained oy complete chemica,l .knowledge or cond.itions or reac­

tion determined Irom tests and analysis. For tl'lis reason, the 

CaLvert plant empLoys a staI! or trained technicians to Keep con­

stant CheCK on the cnemicaL processes O! the product ion. 

The transI)ormation of g rain into alcohol involves the 

conversion at' the grain starch to sugar and tennentation 0:1:' the 

sugar in to aLCoho.l ana. caroon a.ioxiae oy the act ion 01:' yeast. 

Tnese reactions require careful regulatiun of temperatures and 

pressures to give maximum yields. 

All raw material s) a s they arrive at the plant, must be 

tested for quality and to meet certain standards before their 

use in production is permitted. 

In the main process, samples are withdrawn for test at 

every point Where it is advantageous to know the condition of 

the product. The preparation of fusel oil and cattle feed re­

quire observation as well. 

The process of aging and blending the liquors is carried 

out under the ffilpervision of the plant chemists. Careful tests 
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for quality control aid in the production of a uniform product. 

The up -to-date equipment u sed and careful maintenance 

. of control make the Calvert Distil'leries one of the mo at modern 

plants in the world. 
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II. INTRODUCTION. 

Careful and systematic control of the plant operations 

at the Calvert Distilleries of Relay, Maryland has been estab­

lished to insure the production of a whiskey of uniform quality. 

The completely modern plant, situated on the Washington-Baltimore 

Boulevard in the valley of 'the Patapaco River, has adequate and 

up-to-date facilities for careful testing and control of the en­

tire process from examination of the raw materials as they are re­

oeived at the plant to the testing of the final produot as it 

leaves the blandin' department. The plant makes libe al use of 

automatic recorders and regulators for complete control of all 

operations involved in the production of spirits of grain and the 

by-products, fusel oil and feed for live stock. 

Obviously production of any material for human oonsumption 

requires close supervision of the purity of starting material and 

careful control throughout the entire process to prevent possible 

oontamination. I addition to the control of quality, a know­

ledge of the 1 condition of the product at each stage of production 

is vital before proceeding to the next step. Adjustment of the 

operating conditions to those that have been found by experience 

to be superior is necessary if the plant is to operate at maximum 

efficiency and at the same time produce a quali ty product. With 

this thought in mind~ the Calvert plant was designed to mechanize 

control of the engineering operations by bringing together the 

means of adjustment and the instrument readings on central control 
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boards for each individual unit. This enables the operator to 

have before him all the necessary data showing the condi tions 

of the process ~ and I by remote cont rol J a way to make correc­

tions. The operations involved in the production of di tilled 

spirits are of the nature that require constan t coordination of 

temperatures and pressures for optimuTtl conditions of production. 

Briefly, the product ion of alcohol by fermentation is 

a bacteriological proc',ss in whioh the natural starch oocurring 

in varied types of grain is converted to sugar by the action of 

diastase present in malt. The sugar formed is then allowed to 

ferment from the aotion of yeast and the decomposition products, 

ethyl alcohol and carbon dioxide J are produced. 

I I I • RAW MATERIAL "rES~ S 

A. GRAIN 

Starting their tests with the grain as it arrives at the 

plant, the Calvert chemists sample each carload to be sure that 

it is up to standard in every detail. These tests involve mea­

surement of apparent grain density) moisture content, per cent 

dockage 1 bacteria count, per cent starch, etc. The d neity is 

measured by means of a standard Government balance that is oali­

brated to read directly in bushel weight from the weight of the 

fraction used. By passing a typical sample of the grain through 

revolving electrodes) between which there is a standa rd impressed 

voltage, it is po ssible to o'bt ain an accurate indication of the 
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moisture present from the amount of current flowing. The grain 

is then passed through a sifter to se9arate it into particle 

sizes and to measure the amount of fine material present that 

must b e discarded. This r aci itate the eXGmlination for damaged 

kernels. 

The bacteria count must be taken for every carload of 

grain to be sure the grain meets the standard speci fications of 

the industry. 

In order to b e able to calcula te plant efficiency, the 

starch content is detennined quantitatively on an average sample 

of the rye) corn a.nd malt used. This deterrninatlon is made weekly. 

Various other tests of a specialized nature are applied 

to the grains as they are received. For exam:ple~ malt is extrac­

ted to measure the per cent sugars in water solution and J when 

needed, the quantity of diastase present is run. 

The grains used must nece~sarily meet certain require­

ments or they a re rejected because use of a poorer grade of raw 

materia: re suIts in an inf erio r product of low yield. 

B. YEAST 

While the yeast may seem to be of secondary importance 

to the main raw ma terial used, its preparation is one of the 

more difficult operations, requiring delicate control. Since 

it is the enzymes in the yeast that are responsible for the 

fermentation of sugars into the desired alcohol , it is of ut­

mo st importance that the yeast cult ure be free from can tamina-
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tion. The yeast is first prepared in the Bacteriological Labra­

tory from pure cultured stock. After sufficient time, it is 

transferred to larger contain t~ rs and allo'wed to ferment and grow, 

using malt extract as a culture medium. The final growth is car­

ried out in 3 1 000 gallon tinned copper-bearing steel vessels be ­

fore beinz planted on the bulk of the mash. A culture of lactic 

acid ·-producing bacteria is used to inlQtculate the fermenting mash 

in order to produce wha t is known as nlactic sour't to pro t ect the 

yeast from action of common bacteria. 

c. WATER. 

A discussion of raw ma terial control would be incomplete 

for the distillation industry without mention of the water used, 

for the reactions involved require large amotmts. At the Cal­

vert plant, water from five deep wells is pumped to supply a 

one and one-half million gallon resevoir, which can be spring 

fed if needed. The water is treated with coagulating a lum and 

the floc fo rmed is allowed to settle. From the settling ba sin , 

the water passes to the filt~rs,for further purification. Chlor­

ination is the final process. 

The boile r f eed wa t e r i s t e sted for ha rdness and treated in 

an 8,000 gallon per hour lthot lime-soda tf softener for the pro­

tection of the boiler. Sodium sulfite is here added to combat 

oxygen that might be present in the water. 

The water to be used in the blending process is distilled 
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in a 1300 gallon per day steam-heated still. Analysis of this 

water is made for the presence of copper, iron and residue. 

Since it is to be used for dilution of the final product to the 

desired proo'f, it is necessary to know the pH value as well. 

D. FUELS· 

The Calvert Distilleries operate their own power plant 

so their organizat .ion of chemists checks the fuels used for 

power as a further means of extendin:J' control. Moisture, fixed 

carbon, fusion point, B.T.U. cont ent, volatixe material, and ash 

are all deterrr~ ined. 

IV. MAIN PROCESS. 

On the accompanying flO-ltV sheets the points in the process 

where samples are withdrawn for t est a re marked in red to give an 

idea of the cOIr!Pleteness of the supervision given production in 

a modern plant. The tests conducted are designed to indicate 

the condition of the entire batch of material. 

Grain from the railroad siding is unloaded by means of 

a 'screw conveyor, capable of handling 1000 bushels per hour, 

and carried to the top of an elevator, where it is cleaned and 

sc reened to di scard about two per cent" As needed t the grains 

are allowed to descend over magnetic separators to remove metal 

particles and passed ~o the high speed mills for grin~ing. 
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The meals thus prepared are sent to bins for future use. 

It is at this point that starch content is determined. As needed, 

the meal is conveyed to the top of the main process building, 

where it is weigh ed continuously t o the proper proportions by con­

t r .o 1 from a central panel on the third floor. This is approxi-

mately 85 per cent rye and 15 per cent malt, which is mixed with 

warm water on it s way to the cookers. The mash is b'rought quickly 

up to 1500 F. by the entrance of live steam and held for an hour 

at which 0ime it is lowered into drop tub s to continue conversion 

of the starch to sugar. Here in the proc~ss the pH va lue (about 

5.5 is right for best conversion), acidity, and the ratio of mal­

tose t o dextrine are determined. 

The mash., as it leaves the drop t ubs, is again sampled 

and te sted on its way to the coolerC3 where t he temperature i s 

lowered to about 800 F. From the coolers t the mash is piped to 

one of the fifte en l arge f erment9rs t o be tn.oculated with yea st. 

This f erment9.ti on proc ess occurs in 40,000 gallon tanks 

equipped wi th a ir pipes, coolin g coils and live steam outlets 

for sterilization. 

Tests are run daily to det~rmine the degree of fermenta­

tion on what is known as 24, 48 and 72 hour beer. These include 

specif.ic gravity, acidity, and pH. 

No attempt is made to recover the CO2 formed in t he fer­

mentation, for it i s b eli ev ed ~hat t he r eaction is more complete 

when open t o the atmosphe re. 

The mash is pumped from the fermen ters t o the "beer wellsn 

in preparation for distillation. 
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The equipment for t he disti llati on of the prepared mash 

is a five column unit consisting of beer, aldehyde, rectifying I 

e. 
pastV;rizi':1g and fusel oil columns for the "separation and purifi-

cat ion of the ethyl alcohol f0n1ed from the other products of 

fermentation. The residue, or spent beer, is tested for the per 

cent alcohol pre s ent as it leaves the bee r column. 

V. BY -PRODUOTS. 

No distillery for the p roduction of grain spi 1'i ts would 

be complete wi thout a pl apt for the r ecovery of the grain tissue 

remaining for use as cattle food. At the Calvert pl a nt, the 

spent gra in travels to a separate building where it is screened 

and pressed to separate a l arge amount of cake from the beer. 

The remaining li quid is then evaporated to a thick syrup and 

mixed "w ith dried meal to :pass into a revolving steam-heated dryer. 

Testing is necessary of the fin a l p ro duct to be sure that certain 

requirement s a re met. Bushel weight, moisture , protein:. fat and 

fibre a re among the i t ems controlled. 

~he u sel oil that is recov ered from the distillat ion 

consists of a mixture of highe r alcohols and is sold to cher;. ical 

companies for their recovery. 

VI. AGI G 

As it comes from the stills, the alcohol is approximate-

ly 110 proof and water whit e. It must now be aged in charred 



( 

BEER COLUMN CONTROL PANEL ­

CALViRT DISTILLERY 



-10-

white oak b a rrels for a t least four years, during which time it 

absorbs certain tannates from the wood to acquire a color and 

flavor, and at the same time loses some of its undesirable p ro­

perties. For this reason, the b arrels must be of a high grade, 

tested and examined wood, or the p rocess of aging will be a fail­

ure. The barrels a re filled, under Government aupervision, and 

stored in bonded rack houses. The Calvert warehouses have a to­

tal capa city of 308,000 barrels, kept at constan t temperature 

and humidity throughout the four years of aging. 

VII. BLENDING. 

Liquors of the same type from many b a rrels are tapped 

and mixed in large v a t.s to be used in blending a uniform product. 

Tests are made to know the exact n a ture of the constituent types 

in order to control t he final blend. The bottles to receive the 

whiskey a re titrated for alkalinity because an excessive alka­

line condition will da rken tannins present and cause preCipita­

tion of small amount s of metals. 

To complete the pa th from grain to alcohol tL'1der careful 

ohemical observation, the final product is ch~cked by Calvert 

chemi sts for color, hydrometer proof, boiling point) pH value 

and per cent fill of bottles. 

V I I I • ]:UG 111F.FRr~TG CONTROL. 

Operation of the proc esses of production a t the Calvert 

Distilleries exemplifies modern ind.ustry where :maintenance of a 
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highly skilled staff of technicians for the control of the con-

ditions of production is essential. It is highly advantageous 

to produce under such condit ion 6 of cunt rol both economica~. ly 

and from consideration of the purity of product. 

The unit processes are greatly simplified in their opsra-

tion from an engineering point of view by having central stations 

to control entire units. Such bas been the experience of modern 

engineering practice a t the Calvert Distilleries. 

The materials to be used in production are mechanically 

conveyed to the po ints in tbe process where they a re needed and 

the amounts used are automa.tically weighed and recorded. An am-

pIe supply of temperature-measuring device 1 pressure recorders 

and flow meters are used to know the exact quanti ties of materials 
( 

used and the conditions of their reaction. The plant has there-

fore a sim.plified cont rol of operation, combined with a complete 
J 

chemic a l check to mal<:e it one of the most modern distilleries 

of t he world. 
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