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On 6/25/50, 0010 examined the material contained in the above folder, at which ..
time he stated that the written material was in his handwriting and consisted _
of notes on work in connection with the synthesis of dimethyl heaim diol, a "
which work he did in lay of 191:7, accordirg to the notes. Ihe remainder of " &#39; 3
the material is technical equipment literature. In connection with -the folder
on HENIRICK mixing equipment, GOLD stated that there were two possibilities as -
to why he had this in his possession: �! The material was obtained frm  7;� -
BRUI�i1&#39;J1AN&#39;s files and was accidentally nixed in with material which GOLD Is &#39;
interested in when he left B10&#39;1�Hl£AN&#39;s unploy. 0011! added that he would have .
very little use for something of this nature. �! BOTHHAI had given him. this _~
folder for GOLD to sulnit to the Soviet Union, which GOLD never did. GOLD sl-id -4
the first possibility was the more likely. o    &#39;  .-

. -�

u . _15IHlIi!lI§5:lg3°7:1,B:LL§1_-!*_ @ld1i?2iti1.2H!_ - . o  2 7;; -
Ont-he sane date GOI.Ds:aminedtheaate:-ialinthiefolderandgavethefollos-�
ing explanations: _  __  Ii. -�L.�  _._

The new emu 2/21/In to mormouz on the stationery of mm, HJiIJR1B,&#39;lnE1�OI
& BARROWS was in connection with patents which related to processes on which the

&#39; Ei0&#39;I�H1lAN fins was working. GOLD stated that he recalled Bi-OTHBAN dealt with - &#39;
ARNOLDB. &#39;lCB.K�J-ml, anattorneywhois1istedasanaseociateofthe1&#39;i:l._3-.� *. &#39; - .r. _._ . �..

Relative to es. letter Iran en. A10-main cmuuuo comma, um 1/1/M, this
was in connection with the manufacture of acetone. _ _ i _ _ _ _ P

The three pages dated 12/12/146 and entitled &#39;Seminar,&#39; 0-OLD stated, were notes
taken at a eeninar held in BRO&#39;1�H1lAH&#39;e office. EUIHHAN started havirg these =  -
seminars to acquaint menbers of the organisation who were not familiar with ;=-.
chemistry, etc., with the general theory in those fields. BOLD said these s
seminars never got beyond the chemical field as BIUIHMAH fimlly cms to the ;-__~�,
conclusion they were too time oonsumirg. - _ ,5 -  &#39;,f»-- &#39;

&#39;  6§+1o@1-la-1249 nine-121;. @211 � e
I on"u&#39;=&#39;.� am. date OOIJD examined the aaterial in the above folder; at ""
he stated that the aajority of the handwritirg was his o-an and that 8 _ _|;~-;_~,-

- . V:   I &#39; - . _ e ,_ ".,__?T511231!"-T3" &#39; _ --92 � . &#39; ~   "
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this materiel u notes and work on the methyl nethac:-711
.-the lnythenil oi� B-ccmplex vitenins in connection with a
pared for mm nunxm cmmauxon in 191461 and the
of paper-indicate naeearch done on the cltermte eynthee
wae connected with E-OTHHAIFI office and was not pert of
obtained EU SLACK Hm HOWARD 0-OCHEHLUR of  IIIPOHT OD
�Virginia. Also cont-lined in this folder are o;_:heduJ.e| of

of

the
ARI
wor

materiel in thin folder ii that of SOL 715%. -.-&#39;  1+ 1-:
,- _- _.�f:_ v_.__ .�:u__..� _., _-. , -_ n-.. . _� __�,~--�_7. .7 _-"� n..--- ._ . .. �~ .� 1 . .- ---� 1,.-

_t-he EUIHMAN laboratory. GOLD recognised that acne o.f_
I: T,-1*?�

he and um m um mm-n1 consisted of Laboratory -notes calculation! &#39; -&#39;--�E-"�
no . _.laboratory reports, etc., in connection with work being

firm in hte J.9h6 and early 191:7. GOLD said he reoogni: bil
I-I Illl on theta! BILL ROHOLL, 8! BILVEISTEIII, and ECIIEILI»;
-.�-"»-*Y-"-.-�- i. � -~"  ."."".-�.1.-�-&#39;-.=-2_.&#39;-1--&#39;-* - -&#39;   *2   ":"&#39;Z.%"&#39;J.&#39;.-*-.--

Ontheeame deto0OI.Dera1ti.nedt-henaterinlinthecbove o1der,ctwhichtil&#39;c_._

do
ed

*-=1. ;   &#39;4.  _   92~.,-  r -
_ . *1 4-. . � .1, .&#39; - -_92_ 1,�. §|-- -F I ,- _ --.- � _" -,§".&#39;f  :&#39;1.|_-92;._�~ -�_&#39;9¢-|:.l,�,:,�-::*92;J-�._ &#39;  -¢
Dn the one date, otter ennining the material in the thou told-er, OOIIJ It-1
thetcll or theneterielin this folder, with the exception of
dealt with e scheme for writing 1 patent on the methyl n&#39;e1-haerylete e,y&#39;n1.h=eoie&#39;_i_�-&#39;-.&#39;»_i;;&#39;;_,;_&#39;
" _ methyl nethecryl-ltc._
oom aum um. in connection um the o;omJ;eic notes, he thought �that-he -.&#39;?__-5*�--15;.--:;"

ea

oonei

and an oeomiyeie prooeoe in connection with the work on

node than while conducting experiments in the lahoratori
QOHPAHI in Philadelphia, at a time when ELUIHILUI no
an oeoniaer to be used in research being contacted hr the

._i - . _. -_.-i.. -. __.-_.__ ...._-._-v-- -- .-H-. . _ _ . 4-... .- _. ._... ..;_ __ _.,,,,.,_.,:g_ -_ __ _ ,, ! , ._ _,,_ -,&#39; ¢_,_ _ �_ . __
�-1-: 1 _-_-1 .-am-�+--&#39;_�92>-.;==-en--1-izc; :1--
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ii; "ea-.1-.� connection with onion; iepiojment b&#39;y&#39;mo&#39;rm1&#39;I&#39;." �coin _
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rem mg W-�:3, ;"_�92t:-t>.;?-*g- 5;.

cull BI
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up in the&#39;1ibra:-,7, and O0LD&#39;s instructions to people in the laboratory &#39;3&#39;;-&#39;.~I
tive to experiments. OOLD also stated that there are a list of material J
be ordered in connection with the STANTON Job, patent numbers, and notes H
the diol synthesis. _ __ -.&#39;  .&#39;__l~&#39;iff I

One piece oi� paper, which is marked �#1� in red by the writer, has, among other =
notations, the i�o].lowing: �Rochester and Buttab - Lincoln Terr. � Eel]; lien. - &#39;.
Avenue5endE.I|J4-SO B-2300-c1. 3-14600-as-86oh.I com stated thathe  "
thought these notations were in the handwriting of SI SILVEISTELIH, who wee up �
ployed by EWIHIIAII, and he thought that these notes identi�ed time or i.ndiv- p
iduals trolnwhcmnaterialand chemicalewere orderedbythe HIUI�HJ-lMIi&#39;i:&#39;la.- &#39;

.5Im3I1_6,511£3,Q7?}B?]-3.Q!s1E¥?!1b1t&#39;12Il - &#39; &#39;

On the same date GOLD identi�ed the three pages of notes in this folder as -
being notes he took on 3/l0/I48 while he was condnctirg an experiment in the
laboratory oi� the OZONE PROCESSES OOHPAHI in Philadelphia, on the dinsthyl -
heaine diol process.  DID said that this was in connection with the experiment:
to determine it the H1O�1�1�L92l!l tire had uee tor an oeoniaer. - __ - .

:�1"*1BI&#39;1i§5;!1§l27:_;13:1! Q!  E*h11=11- 1131 . -
On the sane date GOLD examined the material in the instant folder and stated ,.
that with the exception of the group dated 1,/9/1.6, the material consisted of - -
his own caJ.cu.&#39;Lations and BILL ROIIOLL&#39;s notes on processes being worked on lU_ j__
the momma laboratory. -_  "

Relative to the material dated L/9/1,6 and marked "fl" in red by the writer, -
OOLD said that this material was in the handwritim 01&#39; BILL BOIDLL and oencermd &#39;
the work on a production process of pentaetlvl tetranitrate. CDLD said that thia
was an explosive which BOFIHRAN made in his laboratory and which mum! ocnmenoed
working on prior to the tine that GOLD entered the employ of E?.0&#39;I&#39;HJ-IAN. OOLD said
momumi no working on this production of "P�E&#39;1�H."  pentaethyl tetranitrate! I0 &#39;
that it couldbenade inaplant inhlestinewith the same equipnezntusedin .-
nn, on which momma was also working. oow me that mcrrmmu told him that &#39; -
the idea was to build plants in Palestine which produce a peacetime product Inch -
asDD1&#39;, butwhich oouldaleobe uaedtoimediatelqprodnce awartimeprodnot u.
suchas Irma.� -

OOLD said that HROTHEAH was involved in this work of designing
have a dual purpose, as described above, with an individual by &#39;
SHAlLIE!andaeanbythenameo£S1DVi1i. O0LDsaidhethought ~;_
thin purpose that the PALETIIIIAH PUIASH OOHPAH1� was formed.
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July 16, 1%?� _ - ~

. ar-
&#39; 1. Brothman & Associates I &#39; &#39;

as-03 571:1 Avenue � -
Klnhuret, Long Islmld. &#39; &#39; . 5�
Gentl�mn : &#39; �

Reference is mde to phone conversation of several days
ago regarding a h1g1 melting point having a 101: acid number
which would be plastic at a temperature of 235°P.

Under lepargts cover we are forwarding to you a represent-
ative sample of Special Wax #11111 EX which has a U.T.D. melting
point of 265°? and a softening point of 2lB°F. This 92ra.x_shou1d
be plastic at about 220°? which would be the closest that we could
come to the temperature you indicate.

Trusting that this wax will be satisfactory for the purpose
.tl1at you have in mind and waiting the report of your test, we
rema.1.n, __ &#39;

.&#39; Very truly yours,

CAN AN O0.
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YCO Heating Jackets olier new advan-
Q� tages of safety and economy to meet the
�F heating needs of every laboratory.

The heating jaclset is constructed of
highly insulating Fiberglas cloth and layers of
Fiberglss wool, materials that are known for their
durability under conditions of heat and moisture.

The eonstmction and position of the beating ele-
ments provide the major innovation in the Gyco
Heating Jacket. These elements, made oi Safeway
electrical resistance heating wire, are entirely insu-
lated with glass yarn, then woven into a snake-like
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heating wire and no overheating of the insulation.
Therefore, the life of the heating jacket is greatly
increased. Heat control is achieved by using a Gyco
Pyro-tran or any suitable variable transformer.

All Gyco Jackets have a built-in iron-oonsumtan
thermocouple, ending in an "AN" type iron-com
stantsn plug for hooking up to the pyromeler of the
Gyco Pyro-tran.  This plug may he removed for
use with any other pyrometer of similar type.! I&#39;-
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in place without need for troublesome lacings or
slide fasteners around the jacket. A small vertical
zipper opens the jacket top and permits removal of
the top without disturbing the apparatus set up.
All jacket tops with elements are furnished with a
dual socket plug so that they may be connected with
the jacket to the same transformer.

Qncx

The Gyco Heating Jacket was developed to �ll
the need for a faster and more e�icient laboratory

ex ¬%�Q§§i?;% §-*§ &#39;....
. _. .- -_7_ _ _ ______. ____ :::: .

_, .__,.. _.._..-.-
I� I &#39;

:a§§§§§§§§§55�§;s~ ~ s
� &#39; &#39; 1 " us. Testing Company Graph Showing Heating Speed Jr crco JACKETS

SA F E

U. S. Testing Company, Inc., in safety tats to
determine whether moisture from an over�owing or
brolsen �ask would damage the heater, found that
the jacket operated even under water without ap-
parent damage. In another test petroleum ether -
was poured over a jaclset while in operation. Despite
the inllammability of this material the non-glowing
Safeway elements caused the ether to vaporize with-
out bursting into �ame. Light machine oil also
was allowed to over�ow onto the coils at high tem-
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GYCO TUBULAR p
Heating Jackets lhjacket Supports
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iiutirely new in the heating mantle �eld is the Gyco
Tubular Heating Jacket. Construction and operation
&#39;.re for all practical purposes the same as for the Gyco
-"lash Heating Jacket. Any laboratory columns which
equire heat and insulation will be more ellicient if covered
rith a tubular jacket. Besides being less erpenrive than
and-wound coils covered by-asbestos and metal sleeves,
ubular jacket heaters save weight as well as breakage.
iyco Jackets are especially valuable for Iractional dis-
illation where it is desirable to maintain the temperature
1&#39; vapors rising in a column.

_ &#39;;.t the present, Gyco Tubular Heating Jackets are made
1�: one- and two-foot lengths for 51- and 70-millimeter
tiarneter jackets. For longer columns, two or more
rbular jacket heaters can be combined to �t your re-
uirernents. Slide fasteners make them easy to install
.&#39; remove without disturbing your assembly.

PRICES ON GYGO TUBULAR JACKETS

-3-00 For tube 70 mm. O.D. 12&#39; long . . . . . . . . 814.50
-310 � " 70 rnrn. O.D. 24&#39; long . . . . . .. . 19.75
-3&1 � " 51 mm. O.D. 12&#39; long ...... . . 13.25

"" " s1 mm. o.n. 24&#39; long ...... .. 1a.so
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G-500

G-505

G-510
G--515

G-520

G-525

G-530

G-535

G-540

G-545

G-550

Cradle Support, will take jackets
from l to 5 liter capacity . . . . . . .. .
Tripod Support for 12-liter jacket.
Tripod Support for 22-liter jacket.
Tripod Support for 50-liter jacket .
Tripod Support for 72-liter jacket.

�

ll rltssll

Specially designed supports are recommended for pm-
serving the shape and insulation of Gyco Jackets.

Iikch 0 4.50
Each 121!!
Each 14.00
Each 17.00

Each 21.00

iiiiu.
,, _ KEV

G-525 G$5-SI!

Extension Cradle Support for jack-
ets 300 ml. and smaller . . . . . . . . .. .
Extension Cradle Support for 500-
ml. jscket . . . . . . . . . . . . . . . . . . . .. .
Extension Cradle Support for 1-liter
jacket . . . . . . . . . . . . . . . . . . . . . . . . . .
Extension Cradle Support for 2-liter
jacket . . . . . . . . . . . . . . . . . . . . . . . .. .
Extension Cradle Support for 3-liter
jacket . . . . . . . . . . . . . . . . . . . . . . . . . .
Extension Cradle Support for 5-liter
jacket. . . . . . . . . . . . . . . . . . . . . . . . . .

a

Each 03.00

Each 2.75

Each 3.75

Each 2.75

Each 8.25

Each 8.75
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NUMBER
G-110

� G-120

G-130
. G-140
� 2 G-150

_ G-160
1. -- G-170
1&#39; G-180
" G-190 -

G-200
G-210
G-220
G-230

r G-240

CATAIDG
NUMBER
G-172

A G-182
* G-192

"_ . _ G-202
_" A G-212
-, 2 V 0-222
. G-232

G-242

G-114
G-124
G-134

&#39; G-144

G-154

CATAIDG &#39;
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GYQ� HEATING JACKETSC!
74-ul &#39; -
,/_;�.-...:..�~��-K

&#39; "&#39;f�."&#39; ":1 I.-
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HEMISPHEBICAI. JACKET

FLASK
SIZE

50

100

200
250
300
500
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FEATURES.

0 Positive Repeat Control

0 Non-arcing

Q Cool-operating

Built in Pyrometer

TRANSFORMER and PYROMETER in ONE Instrument

The Gyco Pyro-tran is a new heavy-duty com-
bination transformer and pyrometer. Although
designed primarily to control temperatures in heat-
ing jackets, it can be used wherever a variable
transformer is required. The Gyco Pyro-tran can
operate at full power for a long period of time at
high amperage load without any appreciable heat rise.

The principal feature of the Gyco Pyro-tran is the
method of controlling voltages by two snap-type
switches; one for primary adjustment and the other
for vernier adjustment, giving approximately three
volt step-ups. Thus, positive repeat voltage control
is assured. This arrangement also eliminates coil
type sliding contacts which arc and frequently burn
out under load. Gyco Pyro-tran switches, made
with ceramic housings, have silver plated contacts for
long service, and are connected to the coil with strip
copper take-oil� leads. Connections are made per-
manent by soldering.

The Gyco Pyro-tran is provided with a heavy-
duty rubber-covered input cable, and has twin plug
outlet receptacles for connecting both a hemi-
spherical jacket and cover or two hemispherical
units at the same time and power. A red signal
light shows when transformer is in operation. An

easily replaceable fuse is provided to protect the
instrument. Each Gyco Pyro-tran is fully insu-
lated and is tested to �ve times the maximum work-
ing voltage to insure safe operation.

A Weston pyrometer is built into the Gyco Pyro-
tran to indicate operating temperature up to 400° C.
The dial has both Centigrade and Fahrenheit scales.
A red line indicates the mamimum operating tern-
perature for heating jackets under all conditions.
The pyrometer has an adjusting screw to compen-
sate Tor room temperature. An ironeonstantan
�xed resistance wire lead, encased in a glass-im-
pregnated sleeve, is installed to the pyrorneter,
with an "AN" type iron-constant-an plug for hook-
ing up to Gyco Heating Jaclrets.  T his plug may
be removed for use with any jacket not equipped
with "AN" type plug.!

Gyco Pyro-trans are available in two models.
Model H, for high range requirements, has a mini-
mum of approximately 45 volts and a maximum of
122 volts, controlled in three-volt steps. Model L,
for lower voltage requirements, has a range of 29 to
108 volts, in three-volt steps. Either model may be
used for any combination of heaters or other equip-
ment up to 2000 watts.

G-100 Gyco Pyro-tran, Model H . . . . . .. .I75.00
G-I05 Gyco Pyro-tran, Model L . . . . . .. . 75.1!! _
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NEW A cuss SPECIAL&#39;TIE_Sli_: .

I-1441 LARGE CAPACITY VACUUM
DISTILLING APPARATUS, equipped
with Semi-Bali joints for greater �exibility

I-1H1

adapter and ll-ask.

In minimize possibility of  50-
lnd 72-liter nizes have �ange laetw

5»-
-92__�92-_�-Q, 92-

-;__.9292-92�92
T

J-1305

J-I441 LARGE CAPACITY VACUUM D1 STILLING APPARATUS�

Fla:-lsaiu Condenser Price Condenn-:1-Adapter Roodver Receiving T�hm-mometa-Clnmpa
in ml.

22000
50000
72000 86&#39;

22000 50&#39;
50000 80&#39;

72000 86&#39;

C0n1�lenacr Price
in ml. lmglh oomplete

length T Complete only only only �nal: only only only
30&#39; 34/45 8! 102/75 5 91-25 524.00 015.00 019.00 �00 ml.! 8 6.90 �2 I.! $3.05 0 5.00  Z!
30&#39; ll -101.35 24.00 14.00 22.00�s0 ml.! 14.00 �21.1 0.0. 10.00 �!

121.05 20.00 14.00 22.00 �50 011.!. 14.00 �2 1.! .s.0s 10.00 �!
J-1305 LARGE CAPACITY DISTILLING APPARATUS�

036.77
89.75

Adaptor Condenser Stu�"mg S1111-er &#39;l"hermom
only only box only only only

515.00 $15.00 017.77 56.50 5 7.50
15.00 15.00 17.77 7.00 0.50
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» ~ J� In addition to the Mixing Equipment described in the foregoing &#39; . _  �  _ i _ _
-. _ &#39; pages, the Hendrick Manufacturing Company builds: _._ - -  .r .

* &#39; &#39;_ " Resin Kettles &#39; &#39; &#39;_* "� &#39;- _ ,k &#39;- �L &#39;1 "
. &#39; &#39; Autoclaves
_ | , 1 | &#39; �
� -&#39; " * Nitrstors _ " ~ 5 &#39;_=
��  Sul phonltors . _ �e __ 3

, I -s ~ 292 -s
Ernulsi�cation Equipment .

5&#39;. &#39; Oil Blowing Vessels , - - -i ~ I
Chlorinators _ _  Y - X

- Paint Thinning Vessels &#39; &#39; - 1.�
Reactors [  K 3 . 1�  � i

_ BlendingEqu|pment .  &#39; -l  &#39; _ _ .

-. ..,&#39;

n - . -
.0

- " &#39;- I
I

Cotton Thinning Equipment -
5.!__,._ Complete Pilot Plants _ " " &#39; &#39;

5  . Complete Commercial Production Plants  _k _
� _ 5- A . General Welded Pressure Vessels 92&#39;_

~s . * ,92

Special Process Equipment . &#39; .
f . _ .

All the above equipment is available in all ferrous as well as non-ferrous metals and alloys, and in the _ -&#39; __
� clad-steels. Hendrick Processing Equipment equipped with Hendrick Mixing Units offers uniform high  P &#39; f
h quality construction, easy assembly, and maximum processing elliciency. - &#39;
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- i For further information concerning the mixingequiprnent described in this bulletin, or ioriongi; &#39; if-i

neering assistance in the solution of mixing problems or the design and construction of chetnioll &#39; - ,-
&#39; _- . process equipment, please address: _ 1 i i    _

0

, . 5 I v-~n.,__ss¢.---_-., _.

s HENDRIUK MANUFACTURING 00MPlNYa~"-~
-� - Process Equipment Division _ .  � &#39;" ~ &#39;1 --  . &#39; »

&#39; CARBONDALE, PA. --&#39; - �"* &#39; � - &#39;__~ "-
._ . , &#39; -x &#39; .- _ , _ . - -1 &#39; - 921

. I - &#39;

_ Also Manufacturers of Perforated Metals, Mitco Open Steel Flooring, Mitoo  _  - T�: IF
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SEME EXAMPLES 0F TIME-SAVING,UEST-REEUEINE

PEREERMINEES 0E MENERIUK MIXING EQUIPMENT
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In a well-known chemical plant a Hen-
drick Injection Miser, chlorinating large
batches of an aromatic hydrocarbon, has cut
the operating time from 22 hours to 7%
hours.

In four pilot plant demonstrations, for

four diiierent companies, Hendrick Injec-
tion Mixers, accomplished the air-bodying
of various grades of linseed oil at varying
temperatures in 1/3d to 1/6th the time pre-
viously required:

�an 18 hour cycle at 250°F. was re-

duced to 7% hours

-a 60-70 hour cycle at 95°F. was de-
creased to 22 hours

�a 24 hour cycle at 2l2°F. was cut to 4
hours

�bodying of linseed oil at 17$°F. to
19$°F. was reduced to 1/3d the time

previously required.

In another well-known company, Hen-
drick Injection Mixers effected the absorp-
tion of carbon dioxide by a washing solu-
tion in 1/5th the time previously required.

In the sulphonation of cocoanut oils, Hen-

drick Injection Mixers are producing a
more uniform product with a 30% reduction
in the time cycle. &#39;

In the caustic re�ning of vegetable oils,
a Hendrick Injection Unit in s Hendrick

Continuous Mixer assembly delivered I
throughput of 12 gallons per minute, ex-
ceeding the throughput of another type of
equipment occupying three times the �oor
space.

In the dissolving of soda ash in s black
liquor process, I Hendrick Continuous Dis-

lolving assembly incorporating a Hendrick
Super-Turbine Mixing Unit, has materially
reduced the cost of maintaining a high
throughput. »

A Hendrick Super-Turbine Mixer in I
resin thinning tank has effected a 50% re-_
duction in the time required to dissolve the
rein, with a corresponding saving in the
cost of operation. .

A Carnauba-water emulsion, requiring an
average of 7 hours to prepare with a paddle
mixer, was produced to an equivalentnstate
of dispersion and lasting properties in 10 to
12 minutes in a mixer assembly employing I
Hendrick Super-Turbine Mixing Unit.
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E�cient mixing is dependent upon two
inter-related basic factors: selection of the

type of mixer best adapted to the requirements
of the particular problem; the suitability of the
containing kettle to the most e�cient operation
of the agitator unit. The inter-relationship of
these factors demands that the design character-
istics of a mixer  the speed and location of mem-

bers! be determined with respect to the shape
_ and dimensions of the containing kettle, and also

that the design of the kettle be consistent with

the optimum design characteristics of the mixer.

Inadequate complementing of these two basic
factors may result in packing of solids or viscous

&#39; masses in kettle corners or similar areas of "sec-

ondary turbulence�, material reduction from the
best possible rate of heat transfer, and marked
increase in the time required to complete the

_ mixing operation. -&#39;
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The importance of the best possible coordina-
tion of kettle design and mixer design is most
de�nitely demonstrated in instances where pro-
cesses developed in laboratory or pilot equip-
ment are carried over to commercial production.
In such cases, the critical aspects of the process-
ing sequence, cooling or heting cycles and the
rate of �contacting� of reactants established, are
frequently dependent upon the consistent repro-
duction of mixing conditions.

The design of I kettle is frequently deter-
mined by �oor space and ceiling height, weight
and plate thickness requirement considerations,
required areas of contact in heat transfer prob-
lcms. and other processing or external condi-
tions. Similarly, the design characteristics of the
Mixer unit may be arbitrarily determined by
cleaning and other considerations, by the opti-
mum speed range of the mixer, etc. &#39;

Regardless of whether your problem calls for
s replacement mixer for an existing vessel or for
a complete Autoclave, Resin Kettle or other ll-
sembly, Hendrick engineers will gladly consult
with you on the coordination of all factors of
design.

When new equipment is being installed. the
coordinated assembly of a Hendrick Mixer in I
Hendrick Processing Vessel will assure maxi-
rnnm e�ciency and economy. i

Hendrick Processing Vessels are welded in
accordance with the governing provisions of the
ASME and API-ASME codes for pressure ves-
sels. Our fabrication facilities make possible the
construction of any size of vessel starting from s
fraction of a gallon and extending through the
largest commercial sizes. _
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._ 7� Gas-Liquid Mixing:

Gas~liquid mixing operations may be classi�ed
broadly into  a! rapid or instantaneous absorp-
tion or reaction of the distributed gases;  b!
medium absorption or reactivity;  c! diiiicult or
slow absorption or reactivity. Gas-liquid mixing
problems should also be considered from the
standpoints of quantity and rate of gas distribu-
tion required, and the pressure and temperature
in the system under which the distribution is
e�ected.

Three principal factors generally determine
the velocity of a gas-liquid reaction:

1. The physical properties of the liquid as
they a�ect the ability of the liquid to
retain the distributed gas.

Solubility of the gas in the liquids under
the prevailing processing conditions of
temperature and pressure.

3. The area of interphase contact between
gas and liquid phases.
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Hendrick Injection Mixer was speci�cally de-
veloped for gas-liquid mixing, especially the
more complicated and critical types. The ability
of the injection mixer to eiiect increased reac-
tion velocities, econornies of reagent, and posi-
tive control over the progress of the gas-liquid
mixing operation is due to: .&#39;

--Uniform processing and rapid circulation q
of the entire contents of the mixing tank.

-Direct mechanical shearing of the gas- ..
injected liquid. a

�High secondary shearing of the distrib- &#39;
uted bubbles through the setting up of
high liquid velocities. &#39; &#39;

Structurally, the Hendrick Injection Mixer
 Fig. 1! consists of a specially designed turbine
agitator rotor which is overhung and underhung
by hollow ring-shaped stators. The turbine
exerts a pumping action on the contents of the

mixing vessel  Fig. 2!, drawing in through top
and bottom impeller inlets and delivering cen-
trifugally over the entire periphery of the tur-
bine. The gas or other treating agent is fed to the
hollow stators through the indicated pipe feeds
and is discharged through perforations on the
rotor-faced surfaces of the stators. .

As the liquid passes between the stators and
the rotor it exerts a spatula action on the gas
discharged through the bubble holes. The gas-
injected liquid is then subjected to a shearing
action between the radial ribs on the stators and
the turbine blades. The combination of the spat-

- --_~._.- _ - - &#39;_.?_4Tl_i,,_7i 1-1--i:-»..._. _. _..-&#39;__.__._....:..._...._.:-...2_�....-...r..._ -_... -._. -..

PITCHED RADIAL BAFF LE ASSEMBLY

roior plate __rotor biode� &#39; �e
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.  .&#39;
ula action and the shearing of the bubbles
results in acomplete and instantaneous disper-
sion of the gas. The high pumping capacity of
the rotor insures a rapid re-circulation of the
tank contents and hence a continuous re-process-
ing of the liquid.

Additional design re�nements of the basic
structure of the Hendrick Injection Mixer in-
clude the Hendrick �pitched� radial baffle assem-
blies  Fig. 3!, circumferential delivery mu�ling
cages  Fig. 1!, draft-tubes, etc. The �pitched�
radial ba�le assembly consists of a number of
radially disposed ba�le plates so arranged with
respect to the turbine rotor that they o�er a
downward directing in�uence on the gas-injected
liquid. When the gas-retention properties of the
liquid are low, the uniformity of contact of gas
and liquid and the time of contact are increased
through the lengthening of the linear path trav-
eled by the dispersed bubbles.

Hendrick Injection Miners may be surrounded
by circumferential delivery mu�ling cages for
the purpose of enhancing the direct mechanical
shearing through the impeding of the turbine
pumping action.
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Hendrick draft-tube assemblies di�er in de-

sign, according to the speci�c requirements of
each problem. In general, these draft-tube units
perform three basic functions:

Prevent short-circuiting of the agitated
liquid by developing a positive vertical mo-
tion in the liquid mass.

Cause a forced draft through the coil banks,
when internal coils are involved, thus in-
creasing the rate of heat transfer.

De�ne the path of the freshly added liquid
phase in -continuous mixing operations in
kettles equipped with overflow weirs.
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Hydrogenations of oils and other liquids
Oxidations of oils and dyestu�s

Aerations of liquids

Sulphonations involving SO, as the sulphonating
agent

Halogenations of liquids
Blowing of oils
Gas-scrubbing and �ue-gas absorption
Gas-gas reactions taking place in a common _

liquid bath
Gas bleaching of juices, oils. etc.
Mineral ore �otation

Blowing of asphaltum
Steam distillation of volatiles as in the deodori-

zation of vegetable oils

I DEDDDICK INJEETIDN EJXEDS DFFED INCREASED EFi|ClEM1l� AND REDUCED -
&#39; CDST DE DPEDATIDN lli &#39;l�llE FDl,LDll&#39;ll92�D_ &#39;l�l&#39;PlE_AL APPLIEATIDNSI

4 p >»-,-an--_.-&#39;,=-,_> _-~ _ -- 3 .s.--. ¢..A- --- -,.. , ,,., . __. ._� r �_

Washing sulphur out of natural gas &#39;

Sulfate liquor preparation
Carbon dioxide absorption

Liquid-Liqu|&#39;d&#39; Mixing:

The Hendrick Injection Mixer. by reason of
its basic design and method of operation, is

ideally suited to sulphonations, nitrations, and

other mixing operations characterized by the

following requirements:

Instantaneous dispersion of the added re-

agent

Absolute freedom from over-concentration

of reagent

Positive control over the rate of progress

of the operation
q The fact that the Injection Miser accomplishes
the introduction and primary dispersion of the
added liquid at the point of most intense mixing
action: &#39;

-prevents local over-concentration of the

added liquid . &#39;

5- -n.
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�nulli�es the in�uence of large differences

in consistency and speci�c gravity be-
tween the treated and treating phases

�Overcomes the absence of diffusion cur-

rents a.s an auxiliary aid to rapid and in-
stantaneous dispersion in instances of im-

miscible liquids

Since the velocities of many chemical reac-
tions are determined by the rapidity with which

the reacting materials are brought into contact
with one another, the high pumping capacity of
the Hendrick Injection Miser and its comple-
mentary direct rnechanical shearing action tend
to reduce the time and cost of the operation.

The Hendrick Injection Mixers are being used
with material economies in the cost of the opera-
tion and substantial reductions in mixing time
for:

., . __. ._._.___-_. �G;-__9:__ _: .+ P,» ..--. __;, _,___ M
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Sulpbonations of oils and othercganics
Nitration of organics

Acid treating of lubricating oils

Caustic refining of vegetable oils
Sulphuric acid contacting of gasoline: in the

polymerization of butene in the produc-

tion oi high octane aviation gasoline

Hendrick Injection Mixers are furnished in all and 60&#39; rotor diameter unite. _ . _
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commercial metals, a _!also.in rubber-clad, as re-
placement unita for existing vessels or as inte-

gral parts of Hendrick Autoclaves, Resin Kettles,

Hydrogenators, Chlorination Assemblies, etc.

Hendrick Injection Type Mixers are available
in the following standard sizes: &#39; -

2&#39;, 4&#39;, 6", 9&#39;, 12&#39;, 18&#39;, 24&#39;, 30&#39;, 86&#39;, 42&#39;, 48&#39;, 54&#39;
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Hendrick Super-Turbine Mixer was devel-
oped speci�cally to handle with increased e�ciency
such liquid-liquid and solid-liquid mixing problems
as:

_�Dissoiving of cotton, gums, and that class of
I materials which take on a jelly-like char-

acter on contact with solvents.

&#39; its basic design and method of operation, is

ideally suited to sulphonations, nitrations, and
other mixing operations characterized by the

following requirements:

Instantaneous

agent &#39;

, of reagent

I-
i

I .

dispersion of the added re-

Absolute freedom from over-concentration

5 Positive control over the rate of progress

of the operation

The fact that the Injection Mixer accomplishes
the introduction and primary dispersion of the

� added liquid at the point of most intense mixing
t action: &#39;

�prevents_ local over-concentration of the
added liquid
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O
�Preparation oi suspensions, emulsions, superé

saturated solutions, slurries. pulps, etc.
�Blending and thinning of lacquers, paints, -

enamels, etc. -
�&#39;I�hinning and blending of resins.� "
�Agitation of heterogeneous reaction systems.
�Blending of components varying greatly in -

viscosity, speci�c gravity, set.
-¢Distribution of gums and resins in paints,

lacquers, enamels. .
"--Clay and activated carbon contacting of lub- -

ricating and vegetable oils.
�Incorporation of pigments in water or other

vehicles in the preparation of pigment dis-.
persions. �

�Premixing in paint manufacturing opera-
tions.

The Hendrick Super-Turbine Mixer  Fig. 4!,
consists of a specially constructed turbine agitator
rotor which is overhung and underhung by stator-
ring-plates. The stators have impeller inlets through
which the tank liquid, and particles suspended
therein, are drawn into the mixer unit  Fig. 5!. The
turbine functions to develop the aforementioned
suction action and to circulate the mixing vessel
contents. As in the case of the Hendrick Injection
Mixer, the Super-Turbine stators have on their
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   fa
"tor-faced surfaces a number of radially disposed

-me blades. The tank liquid in circulating through
. .e mixer is subjected to a shearing action between
~e stator ribs and rotor blades.
0
-The coupling of the high �uid velocities pro-
&#39;-ced by the turbine, together with its direct me-

- �anical action o�ered by the mixer as a whole, re-
lts in sharp reductions in the cost of and time
quired for many mixing operations.

- ii-lendrick Super-Turbine Mixers are furnished in
- her Uni-Turbine or Multi-Turbine arrange-

-&#39;r=nts  Fig. 6!, according to the individual require-
>:nts of each size and shape of tank. _
The basic structure of the Super-Turbine Mixer
&#39;aometimes modi�ed to suit the speci�c require-
ents of certain mixing systems. Typical of such
adi�cations are the use of delivery-mu�ling
ges, radial baffle assemblies and draft-tubes.
The Hendrick Super-Turbine Mixer is furnished
all commercial metals, and also in rubber-clad,
r incorporation in existing mixing vessels or as

_ zegral portions of Hendrick Thinning. Dissolv-
- g, Blending, or Emulsi�cation Units. The Mixer

lvailable in the following standard rotor diameter
&#39; �its:

-_ r, 4", 5&#39;, 9&#39;, 12&#39;, 18", 24", so�, as�, 42&#39;, ts", 54&#39;, so�.
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The Hendrick  �Yr-mal Turbine Agitator  Fig. 7!

is an all-welded c&#39;c.1struction turbine wheel consist-
ing of a number of blades welded to I hub, the
individual blades being breed against tangential
displacement by a re-inforcing ring located near
the hub. .

The Hendrick Normal Turbine is well adapted to
those special mixing problems in which a high rate
of translation of the tank contents is the exclusive
basic requirement, and in which the direct mechani-
cal shearing action afforded by either the Super-
Turbine or Injection Type Mixers is of negligible
importance. The Normal Turbine Mixer is thus well
suited to: - ~ . &#39;

Dissolving problems in which readily soluble
materials added in I �ne state of division are
involved. &#39; &#39; &#39;

The agitation of slurries or suspensions in
which no reduction in the particle-size of the
solid component is demanded. -
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Dissolving problems in which the _3ed solids
do not take on a jelly-like consistency upon
solvent in�ltration. I
The agitation of blends or mixtures in which
readily miscible components are a characteris-
tic. Agitation in reaction vessels in which maxi-
mum rates of heat transfer are the prime con-
sideration and in which contact between the
reactants is accomplished as a -function of

. ready miscibility or solubility of reactants in
one another.

By special mechanical adaptation, the disper-
sion of gases in liquids in which the contacting
problem is not critical or in which small quan-
tities and rates of gas dispersion are involved.
The Hendrick Normal Turbine excels propeller

type mixers in that: &#39;_&#39;
the e�cient functioning of the Normal Tur-
bine is not as critically dependent upon ideal
kettle shape and design as in the case of pro-
peller mixers;

the maintenance of unifonn e�iciency of mix-
ing is not contingent upon the maintenance of

3

e

I

4
s

-uniform �mix� consistency throughout the mix-
ing operation; � .

the Normal Turbine maintains a center-to-
periphery exchange of materials as well as a
"vertical interchange, as opposed to the simple
thrust action of propellers.

The Normal Turbine in operation  Fig. 8! acts
to draw the tank liquid toward itself in the vicinity
of its hub,� expelling the liquid over its entire
periphery in a tangential direction to any point on
»the periphery. In the cases of low viscosity liquids,
the tangential delivery of the rotor, under ordinary
conditions, would tend to develop an excessive
swirling action. This is prevented by one of two
modi�cations of the basic Normal Turbine design;
the addition to the turbine of a radial baffle assem-
bly; the shrouding of the turbine. The friction of
the batch on the tank wall is, in the instance of mod-
erate to high consistency liquids, sufficient to pre-
vent wasteful swirling in the liquid mass.

For certain applications, Hendrick Normal Tur-
bine assemblies, special baiile assemblies or special
draft-tube arrangements are desirable. Certain
shapes of tanks demand multi-turbine assemblies
to insure the uniform agitation of the vessel&#39;s con-
tents. If you will submit your mixing problem to
us, we shall be glad to work out with you that adap-
tation of the Normal Turbine assembly best suited
to your requirements. .
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Hendrick Paddle,  Fig. 10! Gate. Horseshoe  Fig.
9! and Anchor Mixers. by reason of the wide pos-
sible lattitude in design arrangements and because
of the speed ranges employed, are well suited to:

Mixing operations involving s �mt: character-
ized by an inverted plasticity. _

§olid-liquid mixing operations in which severe i
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