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FORTWORD

The Certain-teed Products Corporation were
originally roofing manufactirers. The company was
founded, about 1908, by George M. Brown, around the
0ld General Roofing Company of East St. Louis, Illinois.
As such, this company enjoyed a good business and
gradually enlarged its roofing capacity and expanded in-
to allied building lines. By 1920, it was well estab-
lished in roofings, building papers and paint and var-
nish.

In the wild avalanche of building contracts
in the early 1920s, the organization found its plant
capacities inadequate and its cash balances very large.
The vast linoleum and o0il cloth plant in Philadelphia
was acquired from the Potter estate in 1923. 1In 1924,
the American Cement Plaster Company was purchased from
lir. Sam Lazarus of St. Louis, Missouri, and in 1925,
the George R. Cooke linoleum plant in Trenton, New Jer-
sey. Then followed those lush harvest years for the
building lines. Therefore, in 1928, with little reckon-
ing of the future, Certainteed assumed the outstanding
indebtedness and bond issue of the Beaver Products
Corporation, thus nearly doubling the number of plants
and plant capacity.

The properties and plants acquired during

this phenominal twenty-year growth had been poorly
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maintained, and the equipment was obsolete in many cas-
es. Also, the effect of the old~style managers, who

went with the inventories, was never entirely lost.

True, the Certain-teed Products Corporation bought into
the zame by each purchase and erased a competitor, but

it paid dearly in obsolescence, high appraisals and in-
ventories.

In January of 1925, the vriter went with the
Certain-teed as engineer for the mining properties of
the plaster division. The planning needed for such far-
flung properties, making such diversified lines, was
enormous, and far greater than the two-man engineering
staff could assimilate. So it was in chemical rescarch.
Trained technicians and managers mere not available. De-
mands for new eguipment and methods sent the writer
through the plaster and paint and varnish divisions, and
finally to the’Trenton, New Jersey, plant of the linoleum
division.

A staff was gradually built up capable of
handling the problems of a plant having ninety-three
buildings and extending over thirty-five acres of ground
spéce.

The yearly value of the products at Trenton
was in excess of five million dollars in 1928 and 1927,
but gradﬁally declined to about two and a quarter million
in 1930. Intense competition by the three large competi-
tors (each capable of producing 30 to SO per cent of the

o aked

country's needs) was responsible for some part of the
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diminishing sales. Eut the greater loss was due to the
lack of new and fresh patterns and to the worn out and
high-cost equipment in use. Also, to complicate prob-
lems, the growth of the old plant had been so poorly
planned that the buildings would not accommodate newer
machinery. Nor had there been adequate provision for
financial reserves to provide such large-scale revision.

The protlems given first attention were those
in which the ratio of réturn to the investment was zreat-
estv. lost of these were purely maintenance problems or
those caused by poor supervision of the department heseds.
Soon, appreciakle savings were shown by decreasing idle
machine time and the quantity of imperfect or "off
goods."

Otler problems involving power and heat,
packing and shipping, lighting, inspection and inspec~-
tion standards, insurance, taxes and safety were under-
taken, as well as those purely mechanical in nature.

At the same time, research into formulae
and plant procedure was attacked Jjointly by the engin-
eering and chemical staffs. One such problem, E~177,
is presented as typical of that Wogk. This represents
purely the engineering study and ;Zes not attempt any
digression into the realm of chemistry. The report of
the chemists accompanied this report in its original
form.

The report which follows, though lacking in

many respects, was the general.style in use by the com~
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pany at the time. In gensral, an investication was di-
vided into two parts, (1) the recazitulation with its
recommencation and (2) the detailed discussion and
engineering addenda with its plans and calculations
entered on bound scratch books. The latter never left
the engineering department--this deta’led discussion
went to the plant superintendenﬂ, plant manager, divi-
sion manager and vice-president in charze of manufac-
turing, all of whom initialed it along the route., Any
dissenter would return it for further work or classifi-
cation. The recap, itself, also thoroughly initialed,
went to the president and board of directors for ap-
proval and appropriation of funds. This system seemed
gquite workable, as detailed ﬁork did not scrve to con-
fuse the board of directors or others not concerned
with it.

The actual resecarch into this problem was
started in 1928 and occupied a full two years. Be-
cause of the le2ngth of time consumed in process from
raw material to finished product (five to six months
with the old formula and two to three months with the
Wood and Bedford Formula) the work was considerably
complicated. It was necessary to entirely bracket
the various batch formulae with all their plausible
combinations, rather than wait the two to three months
for confirmation of the finished product.

Equipment of commercial size had to be de-

signed and installed, because the results from labera-
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tory-size equipment was fourd very misleading.

Sliipments of finished goods in their stand-
ard-size rolls and crating were shipped to points
throughout the United States, and then returred to us
for ohe rvation of their shigping qualities. Other
finished-product tecsts included weesring, acid, heat,
light, fading, tendirg, and werehousing under below-
zero conditionse.

It has not been _ossible to secure the en-
tire felio of plans and prints that originally accom-
panied this report. The total engineering addenda is
lacking, as it was not permitted outside of the plant
engineering files.

Fr. H. 1. Van FHorn was in charge of the
chemical research, with Messrs. McGee, Benson and Nol-
ler as assistants. The writaer was in charge of the
entire problem, with Messrs. Halliday, Unwin, Conrti,
and Newman as assistants.

The operating departments under Messrs.
Wilkie, Hzll and Dahlgren gave most excellent help and
many worthy su:sgestions.

Messrs. L. A. Pockian and C. W. Brown, plant
and division managers respectively, gave excellent sup-
port and encouragement, as well as appropriations for

the work.
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A STUDY OF THE PRODUCTIOIT OF CALENDERED LINOLEUN AT THE
TRENTCN PLANT OF THE CERTATN-TIED FRODUCTS CORPORATICHN

OF NZW YORK

SUBMITTED TO THE PRESIDENT OF CERTAIN-TEED PRODUCTS

CORPORATICN, FEBRUARY 28, 1930, THRCUGH CHANNELS

By H. S. Pence
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Consclidation of Philzdelphia and Trenton Calendered
Goods Production at Trenton; Revision of the Bedford
0Oil and Cement Departments to Produce 77 Per Cent
Litharge Bedford Cement and Revision of the Body

Mixing Equipment

OBJECT
To Determine the liost Economical Plan for Producing
All Calendered Goods at Trenton and the Savings
Which Might be Expected Through the Use of Wood and
Bedford Cement and a Body Mixing System Which Will
Produce a More Uniformly Mixed Composition than at

Present



INTRODUCTION:

The manufacture of similar products in two dif-
ferent plants results in duplication of effort, high pro-
duction costs and difficulty ir maintaining uniformity.
The bringing of Philadelphia production of Battleship,
Jaspe and Cork Carpet to the Trenton Plant will enable
all calendered goods to be produced under gingle control,
thus insuring uniformity and better supervision. With
the decrease in drying time, possible through the use of
77 % Litharge Bedford Cement, there will be available
heater space at Trenton to produce all of the 1930 Stand-
ard production of both plants, including Battleship,
Jaspe, Cork Carpet and Commons.

The Battleship body mixing system is arranged
essentially the same as when originally installed. Ex=-
perience has shown that the equipment now used does not
produce a uniform body mix. Furthermore, the produc-
tion and cost records show maintenance and labor charges
to be exceptionally high. It is proposed to resort to
more modern equipment to overcome these objections. The
possibility of using a Banbury Mixer to meet the demand
for more uniform mixing, at low cost, has been investi-
gated in view of the fact that rubber manufacturers, and
at least one linoleum competitor, are now using this
equipment.

It has been recommended that the Scrim 0il

constituent of Walton Cement used in the manufacture of
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Pattleship and Inlaid linoleum be replaced with Bedford
0il; this Bedford 0il to be made accordinz to the Wood
and Bedford formula with wiich our company has been ex-
perimenting the last two years. There are three types
of Litharge Bedford Cement--those containing 16%, 38.5%
or 77% Wood and Bedford 0il. The first is the cement
made with the same formula as the present Walton Cement,
but replacing the present type Bedford 0il with that known
as Wood and Bedford Cil; 38.5% Cement results when 50% of
the Scrim constituent is also replaced by the new Bedford
0il and the 779 Cement contains no Scrim. Since the
greatest savings will result when Scrim is totally elimi-
nated, the proposed plan is on this basis.

Throughout this report, the terms Bedford and
Cement will refer to the new departments in general pro-
ducing Wood and Bedford 0il and 77% Litharge Cement,

respectively.

GENERAL:

Through the courtesy of the Paratex Corpora-
tion, it has been possible to use a #3 Banbury Mixer
for experimental production of Battleship composition.
Considerable information regarding capacity, construc-
tion, etc., has been obtained from the Farrel-Birmingham
Company, mekers of this equipment. Other information
has been obtained from rubber plants using this type

mixer.
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The Farrel-Birmingham Company recommends with-
out reservation a Banbury Mixer of the proper capacity
as being the equipment to meet our mixing requirements.
This opinion is based upon the successful operation of
a battery of three #9 and three #11 Banbury Mixers,
which have been installed at a competitor's plant for
more than a year.

Banbury Nixers are unanimously recommended by
concerns using them because of reduced labor and main-
tenance as compared to other equipment for similar
work.

It is proposed to install large-sized Bed-
ford Kettles as recommended by the Wood and Bedford
people. Considerable information has been'gained from
an experimental unit installed a few months ago which
is almost identical with the installation as recommend-
ed for the scrim elimination program. The most eco-
nomical batches, power and labor requirements have

been carefully obtained.

RESULTS:
Experimental calender runs with Banbury mixed
composition have shown:
l.- A more intimately mixed composition than
is possible with the present equipment.
2.- A surface superior in finish and smooth-
ness.

Ba= More.uniform curing.



4.~ The Banbury MixerAto be equally efficient
on all types of Cement.

From the experimental runs, it appears entire-
ly possible that very attractive savinzs may be effected
through decreased formula costs, but this can only be ac-
complished through a long period of adjustment after the
insvallation of a Eanbury I1ixer.

Experimnental calender runs of Battleship com-
position made with 77% Litharge Bedford Cement have
shown:

1.- A more uniform composition.

2.~ An average decrease in curing time of ap-
proximately 35%.

3.~ Curing to be more uniform throughout the
cross-section, thus eliminating past dif-
ficulties of wet streaks and skin cures.

4 .- That there is no sacrifice of pliability,
stiffness, density, surface or life of
goods in stock.

In addition to these advantages obtained on

calendered goods, 77% Litharge Bedford Cement produces
less yellowing, as well as brighter and deeper colors

in Inlaid composition.

PLAN OF ARRANGEMENT - BODY MIXING:
The installation of a #l1 Banbury Mixer will

replace all the mixing equipment umediin Common Body
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Mixing and everything except the scratcher for Ratile-
ship and Plain Zody Mixing. It will be installed in
2=C building, and the height of the machkine works in
well with the beam spacing. The machine bed-plate
will rest on the third floer, with the feed orering
e:xitending through the fourth floor, which will be used
as a charging deck.

Scratchers placed on the first and second floors
will take the Banbury product. This will deliver
scratched composition to a conveyor system serving the
calender at its various cositions.

By properly scheduling the Pla‘rn and Common
Goods production, one Banbury Mixing System will serve
both departments. An additional 75-fcot length of
belt conveyor will be needed to serve the Common
Calender, which will be moved to a new set of tracks
running parallel with the present Battleship calender.

(8ee Figs. 2 and4)

PLAN OF ARRANGEMENT - BEDFORD AND CEXENT lFG.:

Based upon the recommeridation of Wood and
Bedford and upon our experience with the experimental
unit, it is proposed to install large sized Bedford
Kettlés. These have the advantage over the small
kettles of decreased maintenance, reduced labor and
lower initial investment. The Line Scrim Houses
(Buildings 29-A énd 29-E) will be remodeled to house

all Bedford and Cement making equipment, as well as
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storage facilities for the finished products. DPrief-

ly, the bullding changes and ecuinment necessary are

as follows:

l.- Removal of all Scrim Racks and erection of a

B

concrete floor on a level with the first
floor over the present Bedford and Cement
departments.

Installation of Bedford Kettles or a first
floor of 29-FE building with straight-forward
movement of material to the charging openings
over the cement kettles, which will be located
in the tasement of 29-A building.

Floor dumping and bin storage of Bedford 0il.
Storage ©tins for tement in basement of 29-E
building.

Tramrail conveyance of cement from cooling
bins to storage bins.

All units individually motor driven, giving

more flexible and efficlent operation.

COSTS AND SAVINGS:

The study of installation costs and result-

ing savings has been arranged in two divisions, namely:

Division I.- Consolidation of Philadelphia and

Trenton 1930 Standard Production at Trenton with

Litharge Bedford Cement (86,000 equivalent square

yafds of Medium Brown Battleship per month).

(a) With Banbury Mixing System:

The cost of consolidating the production
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with Litharge Bedford Cemenh and Banbury
Mixing will be $93,732.00, and the result-
‘ng savings, after deducting 207 for inde-
terminate factors, will be $101,298.00 per
year.

(b) With present mixing system revised for
Jaspe:
The cost will be $72,697.20, and the sav-
ings, after deducting 20% for indetermin-
ate factors, will be %43,459.00.

Division TI.- A couparison of the costs to manufac-

ture the maximum possible sqguare yards of Plains
and Commons at Trenton, using Litharge Bedford
Cement (106,000 equivalent square yards of Medium
Brown Battleship per month). .
(a) With Banbury Mixing System:
The cost of the changes will be the same
as for I(a), $93,732.00, and the result-
ing savings, after deducting 20% for in-
determinate factors, will be $131,065.00
per year.
(b) With present mixing system revised for
Jaspe;
The cost will be $72,697.00, and the sav-
ings, after deducting 20% for indetermin-
ate factors, will be $50,726.00.
When using 77% Litharge Bedford Cement, there
is an average decrease of 35% in the curing time, which

enables the combined production of approximately 86,000
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equivalent scuare yards of Nediun Brown Rattleship per
month to bhe made in hezters #3 - #5 inclusive, with an
excess capacity of approximately 20,000 scuare yards.
To compare the costs of manufacturing this 108,200
eguivalent scuare yards of lledium Brown Battleship at
Trenton when using Litharge Be<ford Cement and Banbury
Iiixing with the costs to manufacture the same produc-
tion with the present formula and mixinz systems, the
following assumption must be made:

That Trenton will make approximately 78,500
square yards of lledium Brown Battleship per month
and Philadelphia will make the remainder, and
also Jaspe and Cork Carpet, since present drying
time with Walton Cement will not permit the mak-
ing of the combined production at Trenton in

heaters #3 - #5.

RECOILENDATIONS:

Tt is recommended that definite steps be
taken to produce all calendered goods at Trenton; to
provide facilities for the manufacture of 77% Litharge

Bedford Cement to replace Walton and Inlaid Cements

and to install the Banbury Mixing System in order to give

more uniform mixing at decreased cost.
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WMLCHANTIC L, ARRANGTITNT - CONSOLIDLTION

There is available heater space at Trenton when
using 77% Litharsze Bedford Cerment to malie all the come
bined 1930 standard production of Trenton and Philadel-
phia Battleship, Jaspe and Cori Carpet in heaters
#3 - #8 inclusive, and the 1930 standard production of
Common Goods in heaters #1, #2 and half of #9. The
burlap coating will still be doﬁe in heaters #10 and
half of #9.

The number of hours' operation necessary for
Plains, Jaspe and Commons are entirely practical, so that
the various departiments will be able to schedule their

production to suilt their individual needs.

MECHANICAL ARRANGULNEMNT - BODY LIXING

It is apparent froﬁ the study of several
trial layouts that the Banbury Mixing System should be
installed in 2-C Building. The Banbury lixer will be
located on the third floor so that the charging hopper
will protrude through the fourth floor approximately
12 feet, allowing this floor to be used as a charging
deck. The machine itself will rest upon 18-inch I-beans
which in turn will rest upon the present 24=inch I-beams
constituting the third floor structure. These will be
reinforced with 6-inch H columns from the ground up.
Directly beneath the Banbury Mixer will be

located two complete scratcher units connecting with



the ﬁixer through a double g¢ystem of chutes for use
when making Jaspe. This complete hopper unit will be
movable on overhead tracks, permitting its replacement
by a single‘by-pass chute for use when running Battle-
ship, Cork Carpet and Commons.

A mixing platform built above a third scratch-
er, located on the first floor, will receive the scratch.
ed material for Jospe from the double scratcher system
on the sscond floor. Here it will be manuvally fed to
a nixing box containing a ri-bon type conveyor. The
scratcher on the first floor will then receive this
material and deliver it to an inclined belt conveyor,
which, in turs, will deliver it to a shuttle conveyor
operating directly over the Battleship calender in
2-A building.

When manufac uring Battleship, Cork Carpet
and Common Goods, the double bin from the Banbury
Mixer to the scratchers on the second floor can be
moved bvack on overhead rails, and a single by-pass
chute connected in place to deliver the Banbury
product to the scratcher on the first floor of 2-C
building. (This is the scratcher now in 2-A build-
ing).

To provide for Common Goods and permit
greater flexibility of calender operations, it is ad-
visable to revise the calender layout. The 8/4 Com-
mons calender will be removed from service, and the

16/4 calender placed on a set of rails parallel to
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the prezent rails, but on the opposite side of the

room (under the present Commons screw conveyor systsm),
The Battleship &/4 calender will then te used for both
Commons and Battleship, and can run into heaters #1

to # inclusive. The 16/4 calender operating on the
parallel tracks can run into heaters #1, #2, #3, #o,
#2 and half of %4 and #7. It will produce bLoth 12/4

and 16/4 Common Goods.
(%ee Pizs. 2 and 4)

LIECHANTICAL AR=ANGEUENT - EEDFORD AND CIEUEM

For the manufacture of Wood and Bedford 0il
and 77% Litharge Bedford Cement, a survey of exisi-
ing buildings shows the present Lino Scrim houses to
be the best adapted for this purpose. It will be
necessary to make several changes to provide for the
most efficient layout. After the removal of all
Scrim flooding equipment, racks and cross~beams, a
reinforced concrete floor will be laid approximately
12 feet above the basement on a level with the exist-
ing first floor in the 43-foot extension over the
present cement manufacturing area. The center wall,
separating 29A building from 29-E building, will be
torn out above the first floor and replaced by support-
ing columns and cross-beams. The entire dividing
wall between the Scrim house proper and the 43-foot
extension will be removed in both 29-A building and

29E building from the basement to the roof. This
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not only will provide creater accessibility, hutl will
also focilitate the su_porting of the floor and roof
at this point.

Linseed 011 will be pumped from the present

pump house to five large sized Redford ¥Yettles located,

1t batteries of two kettles cacl, perpsndicular to

the south wall of 29-T building. This zrouping will
nermit the use of a single larée cooling ar=se for each
pair of kettlesz,

The kettles will be driven by 60 H.P. motors
directly connected to a suitable transmission from
which further reduction in speed will be ohtained
through silent chain drives to the kettles which will
operate at 170 R.P.l. and 50 R.P.I. (the recommended
speeds). \

Lach kettle will obtain oxidizing air from one
#2 INonogram fan. Bristol temperature recorders will
be installed to assist in controlling the process.

Sufficient storage space will be provided to
meet the dgment nroduction for a four-day period.

The five cement kettles will be located in
the basement of 29-A building and its extension along
the north wall. Directly above the kettles will De
individual charging openings. All the cement ingredi-
ents will be located on the first floor. The Kauril
Crushing equipment, Rosin Melting Kettle and storage

of raw materials will be conveniently located in 29-F

building, (the present experimental building) which is



on a level with the firet floor and adjacent to 29-T
tuildinzs.

The arrangement of the cement he*tles will
pernlt dumping In elther divection intc coolinz o
as production may require. »Fiftcen . P, mctors con-
nexted through worm gear reduction units to obta’n the

degired speed cf 25 R.P.II. will be vzed L3 Jrive the

A tram-rall systern will te em:loyed to deliv-

er the cement to the sgtorace ins

]

1 the basement of

(=5

8]

-7 builcdirng and its extension. There will e suit-

[¢

able buckets for removal of the cement from the cooling
2its. These may e lowvered while loading and then
raised to clear the four-foot high storage bins. Ap-
proximétely two weeks' storage will be provided.

The existing electric hoist in the west end
of this bBuilding will raise the cement in pans to the
first floor. From there it will De conveyed to the
Inlaid Plant or the mixing system in 2-C buildinz. The
use of electric t@rcks such as the Tec truck would he
excellent for tiis work. However, until such time as
plant transportation facilities are changed, it 1s
planned to use electric hoists at the end of 29-E
building and 201 building at the at the Inlaid (201
building) to load and unload the horse-drawn wagons.
Lift-trucks will be employed to handle the cement from
thig point at the Inlaid to the grinder and also to

convey cement to the Battleship mixing in 2-C building
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from 29-E building. The cost of thrig transportation

heas bean included in the cement nmamulzrturina cost

P L3

(See Fiz. 4)

20WTE RICUIRTIENTS

The present 600 K.W. itransformer capzcity,
while sufficient to carry average operating loads
which will occur with Banbury Nixing and Litharce
Cement manufacture, will te inadecuate Lo meet the
starting load, peak loads or slicht increases over
normal operation. Additional o0il switches will be
necessary, and in the prerent location, there is in-
sufficient room for their installation. BRBecause of
these conditions, it is proposed to erect the first
unit of a sub-station in Reeves field. This is the
logical place, since the heaviest load will ©te in
that area. The building will be so constfucted that
it may readily be extended, should the plant éo on a
totally‘puréhased power Ulasis, or as individual de-
partment ne=dl® warrant more purchased power.

The drive, as recommended for the Banbury
Mixer, is a 720 R.P.}M., 300 H.P. synchronous or slip
ring motor. The peak load on a 4-minute cycle will
probably be from one to one and a half minutes. At
the Philadelphia Plant, in the Inlaid Department,
there is idle one 220 H.P., 720 R.P.M. synchronous
motor with.the required power characteristics. This

motor is designed to carry a continuous overload of
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&% for two hours and should amply carr:y an intermit-

ternt load of 200 to 325 H.P. for the peak period. Far-
rel-Birmingham feel that this motor would re well
suited for the work recuire”. It is ecui_.ved with self-
contaied fiéld excitaticns, ranel coutrcl board, ehc.
By utilizing this motor, there would be realized a sav-
ing in initial cost of approximately T4,000.2C. It
woﬁld be necessary to remove the out-board Learing

=

which is new a part of the Philadelphia in

n

tallation
and to cut off approximately 26 inches of bedplate and
shaft. The motor would be directly cornected through =
suitable flexible coupling to the #5 Farrel-Birmingham
herrin:bone speed reducer.

Since both Commons and Battleship body mix
will be made with the same system, only one calender
will operate at a time. Also, the installation of a
Banbury Mixer will make obsolete all the equipment,
except the scratcher now used for Battleship body mix=-
ing, which is either driven electrically or mechanic-
ally from the Brown engine. By installingz a 40 - 50
H. P., 440 A.C. motor (which can be obtained from
Philadelphia) on this scratcher, the entire load on the
Brown engine can be eliminated and the engine shut down.

The power for Bedford and Cement equipment

will all be purchased power.
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I WSTALLATIOY C28TS

COST OF DANDURY IIIXIMNG INSTALLATIOW

CANBURY EZOUIP ENT:

(1) 1 #11 Banbury Lixer, f.o.b. Derby, Conn. ..%18,750.00
(2) Freight....... Ce et reteset e . 300.00
(3) 1 #5 250 H.P. Herringbone Gear Reduction

TOr the 8LOVEeseeecceeccassoccacenosnonns ee . 2,600.00
(4) 2 Flexible Couplings (High and Low Speed).. 575.00
(5) Erection (Contractior)e.veeeensas e seeaon . 800.00
(6) Erection (Trenton SHopP)ec.vseecececsocoseasn 400.00
(7) Removal and Revision of the bedplate on

220 H.P. synchronous motor from Phila...... 600.00
(8) Electrical Installation...ceececeecesaaanas 590.00
(9) Move 16/4 Calender, Foundation, Rails,

Contractor, etce..cceeeccscnn cee e cereees 2,525.00
(10)4Gonveyor Electrical Installatione....... cos 158.00

BUTILDING CHANGIS:

(1)

(2)
(3)
(4)

Reinforce third floor with 18" I-beams

for two bays of length.................. oo 800.00
Reinforce present beams with columns....... 700.00
Power service to #2-C building...... ceesenn 655.00

Additional transformer capacity 45500x4400. 1,350.00
148600

SCRATCHER CHANGES:

(1)

(2)
(3)

Remove- present scratcher from 2-A.dbuildsc.
ing to 2-C building, erecti on foundation... 400 .00
Equip 50 H.P. 440 A.C. Motor (from Phila.). 300.00

Electrical installation--labor and material 420.00
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(7)

(8)
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Chutes and hopper from Banbury MNixer

to scratcher on first floorie..iveeenennn 350.00
Inclined conveyor from scrztchef to

shuttle CONVEYOresceveasnennnonnnnsnasnss 650,00
Shuttle convéyor, one 75' section to

#3 heatere.e. et ivensonannnannn. ceevee 2,680.00
One 75' se-tion from #3 heater to end

Commons CalenGere.ceeeesesscncsccnnnseses 2,708.00

Removal of obsoclete equipment............ 700.00

ADDITIONAL FOR JASPE BODY MIXING:

(1)

(2)
(3)
(4)
(5)
(6)
(7)
(8)
(e)

Mfove two scratchers with motors from
Philadelphia..to.toﬁ'.t-l...socltamtncoct 150.00

Two Spur Gear Reducers 9/l.........00000. 1,000.00

~Ihstalling Scratchers, Reducers, liotors.. 600.00
Electrical Installation.esecceecescocenoecs 300.00
Two 10 H.P. MObOrSe.veeeseeennonnconnsnss 310.00
Two Chain DrivesSe.ec..oeieecesseccccsnsnen 200.00
Hoppers, €LlCe ecctssccetnscrancoasnsoaces 200.00
Conveyors, NMixers, elcCe «c..vie.ienacnvos 800.00

Platforn’lo.ﬂ..nb.'..&n'.'..'.".‘-.l.'..'. 400'OO
$43,671.00

Contingency.l0%es..s _4,367.00
TOLALe - e eeneansoes.$48,038.00



COST OF WOOD AND BEDFORD INSTALLATICN

CXIDIZING ZQUIPINIENT:

(1) Four additional large-size kettles

At $1600400. euueeeneneresseecennannanns
(2) Four blowers ab $64.7Be.eeecrcececcnness
(3) Four recording thermometers at $53.60...

L.0TORS AND STARTING EQUIPLENT:

(1) Five 680 H.P. motors for kettles

at $411.30..eennn.... cererncesaBecaannan
(2) Starting equipment for same at $170.10..
(3) Four 1% H.P. motors for fans and four

complete starting units for same at

MECHANICAL DRIVES AND ACCESSORIES:

(1) Four additional "Speed Boxes" - $291.43.
(2) Four high-speed flexible couplings at

B2 2T B anuneasnanesnnossonsonosasaaeasns
(3) Four low-speed flexible couplings at

B2 T B neeernranoneneannessosnscaasannnes
(4) Four Texrope drives for fans - $29.94...
(5) Four silent chain drives for kettles at

B264.00 ¢ eeereeereaeecnrssannnnnonsssns
(6) Four cast iron bases for transmission at

B30 00 et avernnsesnensnaocassnaoassannns
(7) Four lock-tight gear shifts at $10.00...
(8) Four Jjack-shaft units (incl. two SKF

bear. and hang.) at $25‘OO....0-...."..

$ 6,400.00
259.12

214.00

2,056.50

680 .40

241.20

1,165.72

90.92

90.92

119.76

1,056.00

120.00

40.00

100.00
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MISCELLANEOUS ITEMS:

(1) Three sheet metal dumping chutes at $10.00... 30,00
(2) Unit heatersS. . ccecscececeesosescosososasannse 252.00
(3) Watt~hour meter...c.e.ceeceececcecsoens cesasan 400.00
{4) Installation of three fans and air ducts..... 60.00
(5) Installation of one oil pump and line........ 35.00
(6) Move one Bedford Kettle from 20-F to new

location in 29-E, and removal of all equip-

Mment £rom 29-F..eeveeeensaoeonasesnsansasases 150,00
TOtalevereeonnenenns $26,413.12

Contingency 10%...... _2,641.31

$29,054.43
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BUILDING CHANGES:

(1) Tearing out Scrim Flooding Equipment.......§ 782.06
(2) Tearing out center wall and erecting steel _

supporting columns......oeeeveeveseecnncsn 350.00
(3) Erecting 1st floor 29-A and 29-E buildings. 4,030.C0
(4) Erecting permaneni Bedford cooling areas... 110.00
(5) Erecting permanent Bedford storage bins.... 350.C0
(6) Tearing out end wall and® floor 20-A and

29-E buildings and erecting supports in

place of end wall.....ooeeteeciorasoscnacsas ZO0.00
INSTALLATION:

(1) Installation of Bedford Kettles and Drives. 450.00
(2) Erection of power line............ cieecenae 945.00

(81250 x 1198.50)
T03100

(3) Removal of four Bedford Kettles from cars

At $54.00 et eereccrecsacnenasccsancasanes 216,00
(4) Electrical wiring and erection of panel

¢ T - o = csesees 1,985.00
(5) Installation of electric lights......cc..s. 275.00
(6) Piping of water, oil and steam--material,

$275.00; labor, $210.00...ceeeeerrnnnnnnnn . 485.00
(7) Laying separate water main from pump house. 550.00
(8) Installation of heating system............. 150.00
(9) Steam traps - four at $l6.27.......ccccuuns .65.08
(10) Installation of additional transformer--

Cap. (81250 X 4400)..ccececvercevenscsssss 2,403.00
T48¢600
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COST OF 77% LITHARGE BEDFORD CEMENT INSTALLATION
CEMENT KETTLES AND AUXILIARY EQUIPMENT:

(1) Move two Cement Kettles from Inlaid to

position in basement of 29-A building..... 550.C0
(2) Move two Cement Kettles with motors and

reducing units from Philadelphia to

position in 29-A building......co0ieinvane 600.00
(3) Kauri Gum Grinding Equipment--remove from

Philadelphia, with complete drive and

sieving enclosure, and install in 29-F

building.ceeeeecieecesnns sscessosscsasrons §50.00
(4) Move one kettle from Lino to new position. 50.00
(5) Rosin melting equipment--remeve from

Philadelphia and install in 29-F building. 675.00
MOTORS AND STARTING EQUIPMENT:

(1) Three 15 H.P. motors for cement kettles,
| complete with push button starting equip-

ment, at $224.10. ... ccecececcorecnncnnnns 672.30
(2) Two additional complete starting units

for 15 H.P, moters..ceccecceoceccccccccces 60.00
MECHANICAL DRIVES AND ACCESSORIES:

(1) Three worm gear reducers for cement ket-

tles at $425.00..00..... e eenen creieconsas 1,275.00
(2) Three high-speed flexible couplings fer

kettles at $13.64eeecccccncecnnncane RS 40.92
(3) Three low-speed flexible couplings for |

kettles at $76.95.......... cesscscseccsns 230.85
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Five concrete foundation bases for drives

at %25-00.-.00;0..-:0.0-00.-. 000000000 * > o 0

BUILDING CHANGES:

(1)

(2)

(3) Cutting two doorways and bricking up divid-

Clearing 29 building of obsolete equipment
and leveling basement floor.......... cesaes
Erection of storage bins in basement of

29-E building...... oooooooooo 00 00 000 0 LR N

ing wall in extension.....eceveececoeeene. .
(4) Tearing out end wall--basement 29-A and
29-E and erection of support in place of
end Wall....oveeeooeeorossocecacsacaconnns .
INSTALLATION:
(1) Installation of five cement kettles at
$110.00 0. eecececnnnss e, R
(2) Installation of heating system.........ec0.
(3) Erection of ventilating hoods over cement
kettles (including exhauster fans)..ceeeees
(4) Electrical wiring and erection of panel
board.eceeevececeecccesscccccnnas creerosasse .
(5) Erection of power line (21850 x 1198.50)...
178600
(6) Installation of additional transformer--
Cap.- (21850 X 4400)ieceecroccsescococnnes .
148600
(7) Piping of Sste@Mececeeeccaceccocananas e
(8) Installation of adequate lighting system...

125.00

500.00
900.00

250.00

300.00

550.00

100.00

775.00

824.C0
253.50

647.00

375.00
240.00
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MISCELLANEOUS ITEMS:

(1) Cleveland Tramrail--installed............. 1,883;00
(2) Trailers for cement transportation, hoists 2,000.00
(3) Erection of cooling pits for cement....... 85.C0
(4) Provision for charging area in extension

of 29-A building for 5th cement kettle.... 250.00

(5) Addition of steam line to 29 building..... 565.00
Totale e nenneneennnn 15,127.42
Contingency 104........ 1,512.74
$16,640.16
SUMMARY OF INSTALLATION COSTS
Banbury Mixing System........... «...$48,038.00
Bedford Oil.. ...ttt iennnnnnn 29,054.00
Litharge Bedford Cement............. 16,640.00
Total Costs......... .$93,732.00

SAVINGS
The savings which result from the installa-
tion of improved mixing equipment and 774 Litharge Bed-
ford Cement manufacturing facilities have been divided
into three parts, as follows:
(a) Ssavings due to improved formulae, thereby reducing
the material cost. |
(b) Ssavings which result from increased efficiency of
manufeacture.
(¢) Other savings effected as the result of (a) and (b)
The basis for the calculations of savings is

the January 1930 Standard Production of Battleship and
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Commons at Trenton; and of Battleship, Jaspe and Cork
Carpet at Philadelphia. Furthermore, while Philadelphia
is in the process of converting its cement production
over to the 774 Litharge Bedford Cement basis, the as-
sumption has been made that the 1930 production is on
that basis.,

(a) Material or Formulae Savings:

The production requirements of body mix for
all types of calendered goods have been broken down,
and the total raw material cost obtained for Trenton
and Philadelphia production on the standard formulae
basis. Also, the raw material cost to make the 1930
standard production of Inlaid Cement has been calculat-
ed since this product also will be replaced. The
total of these items has been compared with the raw
material costs when both Philadelphia and Trenton Pro-
duction are made at Trenton with 774 Litharge Bedford
Cement.

(b) Manufacturing Savings:

In calculating the savings under this head-
ing, the following assumptions have been made in order
to arrive at a true comparison:

(1) That Philadelphia Scrim standards have
been eliminated, dus to the conversion
to 77% Litharge Bedford Cement.

(2) That the combined plan at Trenton will
carry in its manufacturing costs all
Indirect Labor charges.

(3) That 504 of all Power and Heat charges
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of departments shut down at Philadelphia
and Trenton will be carried in the combin-
ed plan at Trenton.

(4) That all Indirect Service and Supply charg-
es will be borne at Trenton.

(5) That 50% of all Repair Charges of defunct
departments at Philadelphia and Trenton
will be carried at Trenton,

(6) That all present Fixed Expenses will be
borne along with additional Fixed Exf

penses of the combined plan at Trenton.

(C) Other savings: 7

A decréase of 35# in curing time may either be
replected by a saving in process steam or used to in-
crease heater capacity. This latter view has made poss-
ible the consideration of combining Philadelphia and
Trenton calendered production at Trenton.

A saving, additional to the material and manu-
facturing saving, occurs through the elimination of
Scrim 0il. The long period of time required to make
scrim, and the subsequent necessity of keeping a large
stock on hand, results in a loss of interest on the
money invested. If this charge is eliminated, it is a
saving directly attributable to the Wood and Bedford
Process and should be included.

For detailed information regarding the source
and calculation of costs and savings, see the Addenda, a

copy of which is available in the engineering office.
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The sub-division of costs and savings, as out-
lined earlier in this report is here repeated for easy
reference:

DIVISION I - Consolidation of Philadelphia and
Trenton 1930 Standard Production at Trenton, with Lith-
arge Bedford Cement (86,000 equivalent square yards of
Medium Brown Battleship per month.)

(a) with Banbury Mixing System.

(b) With present mixing system revised to

produce Jaspe.

DIVISION II - A comparison of the costs to

manufacture the maximum possible square yards of Plains
and Commons at Trenton, using Litharge Bedford Cement
(106,000 equivalent square yards of Medium Brown Bat-
tleship per month.)

(a) With Banbury Mixing.

(b) With present mixing system revised to

produce Jaspe.
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SUMMARY OF TOTAL SAVINGS UNDER DIVISION I

(86,000 equivalent square yards of Medium Brown
Battleship)

(a) (b)
Item Litharge Cement Litharge Cement

& Banbury Mixing & Present System

- Revised
Raw Material $ 4,213.00 $ 4,213.00
Manufacturing 5,861.00 - __837.00 loss
Monthly savings 10,074.00 3,976.00
x 12 X 12
Annual Savings 120,888.00 47,712.00
Annual Scrim Carrying
Charges at 6% 6,612.00 6,612.00
Gross Annual Savings 127,498.00 54,324.00
Less 204 for indeter-
minate factors ‘ 25, 500,00 10,865.00
Net Annual Saving $101,998.00 $43,459.00

Ratio of Cost to Savings 93,732 = .916 yrs. 93,732 = 2.16 yrs.
101,998 43,459
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The loss sustained in manufacturing cost when
the present mixing system is used for the combinedﬂpro-
duction, is accounted for by the high labor cost and ex-
treme maintenance inherent in this type of mixing.

It has been thought advisable to include in
this report a comparison of savings which might be ex-
pected if the maximum heater capacity at Trenton, when
using 774 Litharge Bedford Cement, were utilized. To
obtain a fair comparison of savings, the total cost of
producting the 105,905 equivalent square yards of Medium
Brown Battleship per month at Trenton, in heaters #3 to
#8 inclusive, and also of the maximum production of Com-
mon goods in heaters #1, #2 and half of #9, has been
compared to the coét of making the same production under
present conditions. Since the present drying time of
Battleship will not permit this production at Trenton,
it has been assumed that only Medium Brown Battleship
would be made here; the excess requirements of Battle-
ship would be mede at Philadelphia with the standard set
for Jaspe and Cork Carpet. The Commons production of
179,100 square yards could be made at Trenton, as no
decrease in drying time is expected with Litharge
Cement.

The method of calculation and the assumptions

remain the same as under Division I.
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SUMMARY OF TOTAL SAVINGS UNDER DIVISION II

(106,000 equivalent square yards of Medium Brown

Battleship)

(a)

Item Litharge Cement

& Banbury Mixing

(b)

Litharge Cement

and Present Sys-

tem Revised

Raw Material $ 5,118.00
Manufacturing 6,942.00
Monthly Saving 12,060.00

X 12
Annual Saving 144,720.00

Annual Scrim Carry-

ing Charges 6,612.00

Gross Annual Saving 151,332.00
Less 204 for indeter-

minate factors 30,266.00

Net Annual Saving $121,065.00

$ 5,118.00
385.00 loss

4,733.00

x 12

56,796.00

6,612,00
63,408.00

12,682.00
$50,726.00

The costs of installation for maximum produc-

tion will not decrease, as the equipment necessary for

standard production will also meet maximum requirements.
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CONCLUSION

The installation of these changes should have
a material effect upon reduction of sales resistance
through the improvement in surface, color, etec., gnd
through the decrease in cost. Should requirements be in-
creased beyond the 20,000 square yards additional cap-
acity over 1930 combined standards, it would be neces-
sary to sacrifice Common Goods heaters tb obtain the
necessary heater space. This, of course, is consider-
ably in the future, but it is well to bear in mind the
limitations of increased production.

From the date of approval of the necessary ex-
penditures to the start of the new equipment in operation.
it would require eight months, more or less, dependent
upon delivery of equipment, schedule of production and

amount of finished scrim on hand.

RATE OF EXPENDITURE

First two months........ .. $ 5,000.00
Second two months....... .. 10,000.C0
Third two months.......... 40,000.00
Fourth two months..... ees. 28,732.00

Total for eight months.... $93,732.00
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Heater Number

No. Pipes
400

—

333
390
403
362
323
330
368

0 0 < o6 o &~ O D

370
10 Coating

HEATER CAPACITIES

|

D E F g H

Pipe Days Per Mon. Pcs. Med. Brown per Mon.

Length  Equi. 8/4 1004 eff. 904 eff. 1004 eff. 90% eff.

Pipe Pipes ESD x 30 FSE x .90 G=E t 91.76 H=F & 91.76
8/4-16/4 590 Battleship Calender will not reach
8/4-16/4 498 14,940 13,446 163.0 146.70
16/4 780 23,400 21,060 255.4 229.86 .
16/4 804 24,120 21,708 263.0 236.70 %
16/4 724 21,720 19,548 236.9 213.21
16/4 646 19,380 17,442 211.5 190.35
16/4 660 19,800 17,820 216.0 194.40
16/4 736 22,080 19,872 241.0 216.90
8/4-16/4 590 17,700 15,930 193.2 173.88

Note:- Heater Efficiency = 90%

Average piece in heaters contains 91.76 square yards



Heaters Total No. Pipe Days per Pieces Med. Brown per Max. No. S8Sq. Yds. Heater Capacs+:

Nos. 8/4 Pipes Mon., at 909 Mon. at 904 Efficiency Med. Brown per ity 8q. Yds.
Efficiency Mon. Med. Brown per
- Month
‘ (Walton Cement) (Lith. Cement)
4 = 7 inc. 2834 76,518 834.66 x 61.22 51980 x 1.35 = 70,173
3 - 8 inc. 4350 117,450 1281.42 x 6l.22 78449 x 1.Z5 = 105,905
2 - 9 inc. 5438 146,826 1602.00 x 61.22 98074 x 1.35 = 132,400

1930 Battleship and Plains Standard
1930 Common Body Standard...... cene
1930 Philadelphia Standarde..ceceao
1930 Combined Standard Philadelphia

and Trenton......c..

57,000 Sq. Yds. (Med. Brn. Basis) into heater.
148,500 Sq. Yds. per Month.
28,951 Sq. Yds. (Med. Brn. Basis,)

85,951 Sq. Yds. (Med. Brn. Basis.)

Note:~ Average decrease in Drying Time effected by 77% Litharge Wood and Bedford Cement = 35%

—6(2—
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BEDFORD KETTLES REQUIRED

Bedford Production 1930 Proposed Standard for
Pniladelphia and Trenton Production at Trenton will be
464,991 pounds per month.

Recommended Batch = 187 1lbs, per hour
Recommended Cycle = 15 hours
Gross Yield = 187 x 15 = 2,800 1lbs.

Assume kettle operates twenty-six days per
month, at twenty-four hours per day; clean kettle four
times per month, which equals two days. Net operating
time per kettle equals twenty-four days per month.

Therefore, Production

of 6ne kettle per mon. 24 x 24 x 2800 107,800 1lbs.
- 15

No, of kettles

required = 464,991 = 4.30
107,800
Therefore, Kettles
| proposed =5

No. of kettles required for Maximum
Production = 548,259 = 4.98
107,800
For a margin of safety, the department could

be operated thirty days per month.
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CEMENT KETTLES REQUIRED

77% Litharge Bedford Production - 1930 propos-
ed for standard consolidated production of Trenton and

Philadelphia equals 603,885 lbs. per month.

Recommended Batch 1,322 lbs,.

4 1/2 hrs.

Recommended Cycle
Assume twenty-three-day operation per month.
Assume twenty-four hours cleaning per month.
Therefore, net operstion per kettles = 22 days per month.

Kettle monthly production = 22 X 24 x 1336 = 157,000 lbs.
4§ 172

Number of kettles required = 603,885 = 3.58

157,000
Proposed to install = four kettles

Number of kettles required for Maximum

Production = 699,350 = 4.45

155,000

Proposed to install = five kettles
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BREAK-DOWN OF RAW MATERIAL QUANTITIES - TRENTON

MONTHLY BASIS - 1930 STANDARD

(57,000 Equiv. Sq. Yards of Medium Brown Battleship)

Body Mix - Medium Brown Battleship - 587,000 lbs. = 4098.42
batches
Ground Cork 50 lbs. 204,921 1bs.
o Woodflour 10 1lbs. -40,984 1lbs.
L0
—l  Wwalton Cement 65 1bs. 266,397 1lbs.
<
S| peru Ochre 14 1bs. 57,378 .1bs.
O
A Red Lead 4 lbs, 16,394 1lbs.
Drop Black 4 oz. 1,025 oz.
Common Body Mix - 386,000 lbs. = 3190.91 batches
Ground Cork 50 lbs. 159,546 lbs.
Woodflour 10 1bs. 31,909 lbs.
g ' Penna. Ochre 15 lbs. 47,864 lbs.
r_‘ N
—_ Candle Tar 12 1lbs. 28,291 1bs.
o
' walton Cement 9 1bs. 28,718 1bs.
Taylor 0il 22 lbs. 70,200 1lbs.
Red Lead 3 lbs. 9,573 lbs.
Walton Cement - 295,115 lbs. = 215.41 batches
Rosin 250 lbs. 53,853 1lbs.
Kauri 75 lbs. 16,156 1lbs.
(7]
g Scrim 850 1lbs. 183,099 1lbs.
52‘ Bedford 225 1lbs. 48,467 lbs.
2]
—t

Dom. Whiting 15 1bs. 3,231 1lbs.
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Taylor Cement - 70,200 1lbs. = 62.67 batches

— o vwem e e w— e mm e e Gmar GRS e e SRS e e Re e G s Gee  cmem  emm e e e e e

— A — ———— — — ime  Gamm  ue Gt g G e mm  mme  Gem  Ser  Gmme  Ghme  Gme S en  Geee G m  eem  Swem s

Linseed 0il 231 gal. 5,694 gal.
@ Dom. Whiting 140 1bs. 3,451 1bs.
:“:; Red Lead 5 1bs. 123 1bs.
3' Litharge 5 1bs. 123 1bs.
Dom. Whiting 17 1bs. 419 1lbs.

Blown 0il - 9,087 gal. = 10.38 batches

— G G G G Gme MR s G GMES SR TS mm e eP G e e G M GEe G e e GSE  Gmey Gme e e

EJ Linseed 0il 900 gal. 9,342 gal.
@ Red Lead 65 1bs. 675 1lbs.
w
g Litharge 65 lbs. 675 lbs.,

Scrim Oil - 183,099 lbs. = 1830.99 batches

— e wer G G e AT G S e e Gee e Gme Gwe Gme Gme G e Ghn WS s W CED W s S SE v

#61 0Oil 96.5 lbs. 176,691 1lbs.
w0
ﬁl 72"-muslin 1.76 yds. 3,223 yds.

OI
o
o~
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GLOSSARY
The following glossary is added as an explana-
tion to those not familiar with linoleum manufacture:
B

Banbury Mixer - A machine developed by Mr. John Banbury

for use in the plastic industries. It
utilizes both the principles of knead-
ing and differential grinding. 1It is
manufactured by the Farrel-Birmingham
Company of Ansonia, Connecticut.

Battleship - A gray, green, brown or black heavy-weight

linoleum made on a calender, so called be-
cause it has been for many years the choice
of floor covering throughout the upper deck
interiors of battleships and passenger
liners.

Bedford Cement or Oil - A blown, viscous oil resembling

crepe rubber in appearance, made
by heating and agitating linseed
0il, red lead, litharge and
whiting in a large cylindrical~
kettle under air pressure.

Body Mix - The warm, plastic ingredients, thoroughly_

kneaded and ground into a uniform mass, ready
to be applied to the backing by calendering.

(See Body Mix Formula)
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[

Calender -~ A machine with two rolls s=t either in a hori-
zontal or vertical plane, used to compress
plastic material into sheets of the desirgd
thickness. Driven electrically or by steam
through counter shafting. The rolls are
driven at a ratio of 1 : 1. 1In the manufac-
ture of linoleum, the plastic body mix is
compressed into the burlap backing.

Commons - Goods lighter weight in gauge than Battleship
and cheaper in quality, designed to carry a
printed surface.

I

Inlaid Linoleum - Medium to heavy weight linoleum, cut

out into the components of the par-
ticular pattern by dies, then pieced
together to form finished pattern
design. Immense presses are used to
solidify the entire sheet.
Jd
Jaspe' - A middle-weight Battleship linoleum, variegated
in color, usually a green, gray or brown base
with a streaking of white or lighter shades of
the base occupying 25 to 30% of the area in an
irregular, mottleé pattern.
K

Kauri Gum - A hard, resinous fossil gum dug up from

areas in the Congo and Borneo.
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L

Litharge Cement - A cement similar to the older-style

Walton Cement, with the new Wood and
Bedford Cement as an ingredient, and
with varying amounts of litharge dry-
ers to adjust it to its particular
purpose and to the New Jersey climate.
S
Scratcher - A machine with two revolving rolls having
protruding teeth or pins and used to shred
or disintegrate a plastic mass into granul-
ar form.

Scri

8
(@]
ors
-
[}

The layers of oxidized linseed oil built wup

|

by slow oxidation upon a base of scrim cloth.
Traveling pans of linseed oil pass over
vertical racks upon which scrim cloth is
hung. After approximately three months, the
layers have built up to a thickness of 3/4"
to 1 1/4". The long sheets of scrim are then
cut down and stored as 2' to 3' sguare sheets
with wood flour between sheets to prevent
stifking.

w

Walton Cement - A dark-colored, very adhesive cement made

by heating rosin, kauri gum, scrim, Bed-
ford Cement and domestic whiting. TUsed

as a binder for Battleship Body Mix.
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v

widths of Linoleum - 8/4 =

12/4
16/4

wWood and Bedford Cement -

6!
= g

z 12

An improved Bedford Cement
based uponlthe forﬁula devel=
oped by wdod and Bedford, Ltd.,
consulting linsced o0il chemists

of Liverpool, England.
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