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EL transister enrineered cempenents 

AIR MAIL 

MR. H. T. HALL 
BRIGHAM YOUNG UNIVERSITY 

PROVO, UTAH 

DE AR MR. HALL: 

MARCH I, 1962 

WE ARE PLEASED TO ENCLOSE FOR YOUR CONSIDERATION A BOOKLET 

DESCRIBING THE PERFORMANCE AND CONSTRUCTION OF A NE~ HIGH 

PRESSURE SYSTEM BEING OFFERED BY OUR COMPANY FOR RESEARCH 

USE. WE BELIEVE THAT THE TEC KILOTON HYDROPRESS, WITH ITS 
ACCOMPANYING PUMP AND INSTRUMENTATION, REPRESENTS A MOST 

USEFUL INVESTMENT FOR INSTITUTIONS AND INDUSTRIES DOING WORK 

IN THE HIGH PRESSURE FIELD. 

THE INITIAL DESIGN OF THE PRESS WAS BY PROFESSOR GEORGE C. 

KENNEDY OF THE UNIVERSITY OF CALIFORNIA AT Los ANGELES, AND 

TH I S DESIGN HAS SINCE BEEN CONSIDERABLY REFINED AND IMPROVED. 

A NUMBER OF OUR PRESSES ARE ALREADY I N USE IN THIS COUNTRY; 

ADD I TIONAL ORDERS AND IN~UIRIES WE HAVE RECEIVED CONFIRM OUR 

BELIEF IN THE USEFULNESS THE PRESS WILL HAVE IN MANY RESEARCH 

APPL I CATIONS. VERSIONS WHICH ARE DIFFERENT FROM THE STANDARD 
PRESS MAY BE MANUFACTURED FOR YOUR SPECIAL NEEDS AT MODERATE 

ADDITIONAL COST. THE PRICE OF THE STANDARD PRESS, ILLUSTRATED 

IN THE ACCOMPANYING LITERATURE, IS $24,800 , F.O.B. OUR PLANT, 

SANTA MONICA, CALIFORNIA . 

I SHALL BE HAPPY TO ~NSWER ANY ~UESTIONS YOU MAY HAVE. 

RB:B 

ENC 

SINCERELY YOURS 

TRANS IS-TRONICS, INC . 

ROBERT BERKOV ITZ 
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THE DESIGN OF THE E~UIPMENT SHOWN IN THIS 
FOLDER IS TH PROPERTY OF TRANSIS-TwONICS, 
INC. THIS INFORMATION IS BEING DELIVERED 
FOR YOUR CONFIDENTIAL AND EXCLUSIVE USE 
ONLY WITH RESPECT TO 0 DERS FOR THE EtUIP­
RENT EMBODYING THE DESIGN HEREON HERETOFORE 
PLACED WITH TRANSIS-TRONICS, INC. OR HERE­
AFTER TO SE PLACED THERE~ITH AND FOR NO 
OTHEft PURPOSE. POSSESSION OF THIS INFORMA­
TION IS NOT TO IE REGARDED BY I LICATION 
OR OTHERWISE I ANY MA NER THE LICENSING OF 
THE HOLDER OR ANY OTHER PERSON OR CORPORA­
TION TO MANUFACTURE OR DUPLICATE THE 
DESIGNS SHOWN HEREI OR ANY PART RELATED 
THERETO OR TO DUPLICATE THE DRAWINGS OR 
INFORMATION CONTA8NED HEREIN. 

TRAHSIS-YROHICS, INC. 
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TEC KILOTON HYOROPRESS 

THE BASIC DESIGN OF THE TEC "KILOTON tf HYDROPRES IS THE WORK OF' OR. GEORGE 
KENNEDY, FORM!RLY GF HARVARD UNIVERSITY, NOV AT THE 'NSTITUTE OF GEOPHYSICS 
AT U.CoL.A. 'HE ORI GINAL DESIGN. SINCE REFINED IN SEVERAL SI GNIFICANT 
RESPECTS, HAS PROVIDED CERTAIN DATA CON fOERA8LY MORE AtCURATE THAN ) 
TETRAH DRAL OR HLT-TYPE APPARATUS PERMIT. S££. SoME F,XED PO INTS ON THE ? 
W,G" PRES!iURE SCALE, IN "PROGRESS IN VERY HIGH Pft!:GSURE RESEARCH", WILEY, ' 
NEw YORK AND LONDON . 1961. 

IN A PISTON-CYLINDER SYSTEM SUCH AS THE TEC HvDROPRlSS, THE FULL THRUST 
OF THE RAM I aORNE ay THE FACE OF' THE PISTON, PERMITTING RAPID AND ACCURATE 
PRESSURE MEASURE NTSo IN TETRAHEDRAL OR 8ELT TYPES, HIGH PRES URE S APP£AR 
TO 8E ODTAINED EVEN IN THE A8S£NCE OF A SAMPLE IN THE TE T CAVITY, IF ONE 
MONITORS ONLY THE TH ON THE RAM. IT 16 FURTHERMORE IMPOSSIBLE IN THESE 
SYSTEMS TO MEASURE THE COMpRESSlalLITIES OF SAMPLES OR REVERSIBLE PHASE 
CHANCES IN SAMPLES 8Y VOLU .0 
IN8 LEADS FROM THE APPARATUSo 

OT THE LEAST DIFFICULTY IS THAT OF BRING-

IN THE TEe HYDROPRESS fT IS QUITE SIMPLE TO TRACK THE MOTtON OF THE PISTON 
° - • 

AGAINST RAM PRESSURE, SO THAT PHASE CHANGES, COMPR£SS'.ILITIES AND E~UATIONS 
OF STATE CAN READILY 8E DETERMINED. PROYISION IS MADE FOR LEADING OUT A 
LARGE NUMBER OF WIRES FROM THE HIGH-PRESSURE CAYITY, SO THAT MANY CHARACTER­
ISTICS OF THE SAMPLE "AY 8E MONITORED OURING A RUN. 

THE TEe HYDROPR£SS IS DESIGNED AND ENGINEERED TO APPLY A MAIH CYLINDER 
THRUST OF APPROXIMATELY 1,100 TONS~ °WERE apPROPRIATE ~18TON MATERIALS 
AVAILABLE, THIS FORCE WOULD CONCENTRATE ABOUT 750,000 ATMOSPMt:R£S, OR 
II MILLION PSI (800,000 Kc/cM2) ON THE CROSS-SECTION AREA OF A HALF-INCH 
PISTON. WITH LARGER PISTON AREAS, OF COURSE, CORRESPONDINGLY SMALLER 
PRESSURES WOULD aE DEYELOPE~. As PROTECTION FOR THE MOTOR AND HYDRAULIC 
COMPONENTS, HOWEVER, OPERATING LIMITS ARE SET AT 600 TONS FOR ELECTRIC AND 
800 TONS FOR MANUAL OPERATION. THE MAIN CYLINDER HAS A RADI US OF 5 INCHES, 
t.OOI". 

THE PRESS JS NORMALLY SUPPLIED WITH ALL TOOLS REQUIRED FOR SINGLE-STAG£ 
AND SUPPORTED-PISTON OPERATION ; WITH THE TUNGST N CAR81PE PISTONS SUPPLIED, 
THE FORRER METHOD READILY P£RMtTS PRESSURES OF 55,000 ATMOSPHERES TO BE 
ACHIEVED, THE LATTER EXTENDING THIS TO APPROXIMATELY 80,000 ATMOSPHERES. 
WITH APPROPRIATE FURNACE ELEMENTS, TE MPERATURES OF 1,800° CENTIGRADE MAY 
DE MAINTAINED. TNE STANDARD SAMPLE CAVITY FORMED BY THE TOOL STACK SUPPLIED 
IS !-I HeH IN 0 IAMETER AND 2 I NCMES I N LENGTH; MOO I F"lCAT IONS MAY 8E MADE DUR­
IKG MANUFACTURE TO INCREASE THES£ DIMENSIONS UP TO 2 INCHES DIAMETER AND 
6 INCHES iN LENGTH, AT MODERATE ADDITIONAL COST. 

AN EXCEPTIONALLY RELIA8LE DOU8LT-ACTING PUMP OF OUR OWN DESIGN IS FITTED TO 
THE PRESS, FOR WHICH VARI BLE-SPEED CONTROL IS OPTIONALLY AVAILAaLE. 

To COMPLEMENT THE PRESS, A STOCK OF STANDARD FURNACES AND PISTONS, AS WELL 
AS .'ARE PAltTS, WILL 8E MAINTAINED AT OUR SANTA MoNloCA FACILITY. OUR PRO­
DUCTION OF THESE ITEMS IN SUBSTANTIAL ~UANTITV SHOULD PERMIT ECONOMICAL 
OPERATION BY OWNERS OF TEC PRESSES, AS WELL AS AVAILA81LITY OF ~ARTS BY 
AIR SHI'MENT TO ANY PART OF THE WORLD. 
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THE ACCO ANYI~Q DRAWINGS ILLUSTRATE THE CONSTRUCTION AND METHOD OF OPERA­
TION OF THE PRESS. T~ PRESS STRUCTURE I SUPPLIED MOUNTED UPON A ST£EL 
PED£STAL DASE SEVERAL INCHES THICK, VITH ANGLE 8RACKETS FOR BOLTING TO A 
FLOOR; A CONSOLE MOUNTED ALONGSIDE THE PRESS 0 THE SAME PEDESTAL CONTAINS 
GAUQES FOR MONITORING MAIN AND END-LOADING RAM 'RESSURE, VALVES, ELECTRICAL 
SVITCHES, MANUAL AND ELECTRIC PUMPS, FLUID R£SERVOIR AND URNACE VOLTAGE 
CONTROL SYSTIM. 

POWER RE~UIREHENTS POR PRESS OPERATION ARE 210-2,0 YO~TS, 3-PHASE, CAPABLE 
0' DELIVERING 40 AMPERES; INCLUDED IN THIS FIGURE IS AN ESTIMATED 10 AMPERES 
OF SAFETY MARGIN. THE COST OF THE PRESS IS $24,800, '.0._. OUR PLANT, 
SANTA MONICA, CALIFORNIA.* THE DELIVERY TIME FROM RECEIPT OF PURCHASE 
ORDIR WILL VARY BETWEEN 90 TO leo DAYa. ALL PRESSES ARE FULLY TESTED I 
OPERATION DEFORE SHIPMENT. AND ARE VARRANTED TO 8' FREE OF DEFECTS IN 
MATIRIAL OR VORKMAN HIP AND CAPA8LE OF PROYIDINQ THE PRESSURES SPECIFIED 
ADOVE WITH NO 'ARTS OTHIR THAN THOSE PROYIDED WITH THE PRES. SINCE PRE t 

CONTROL SYSTEM AND INSTRUMENTATION ARE SHIPPED AS AN INTEGRAL UNIT, AND 
OPERATION I ~UITE SI~LE, NO UNIFDRM PROVISION IS MADE FOR FACTORY SUPER­
YISION OF INSTALLATION. PERSONNEL ARE AVAILABLE,"O YER, TO EXECUTE OR 
5UPERVI 8TART-U~ AND OPERATION, AT NOMINAL COST. 

* As TH PR S IS CON TA TLV UNDER STUDY VITH TH OBJECT OF R£~ININQ ITS 
DESIGN AND INCREASINO ITS CAPABILITY, ITS SPECIFICATIO S AND PRICE ARE 
SU8JECT TO CHANGE. 



fRA 51S- ONICS, INC. 
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TEC KILOTON HYOROPRESS 

INSTRUCTIONS 

I. G£ EAAL DESCRIPTION. THE TEC K,LOTON HYDROPRESS MoDEL 3 IS SIMILAR IN 
OESIGN TO 0 E USED EXTENSIVELY FOR HIGH PRESSURE RE EARCH FOR SOME YEARS 

AST: EXPERIENCE GAINED WITH THE PROTOTYPE P ESS HAS E AP LIED TO CO -
SfD£RABLY EXPAND THE CAPABILITIES 0 THE UNIT. TN TEC PRESS I OF THE 
PISTON-CYLINDER TYPE, AND .5 SOPPLIED WITH DIES AND PlaTO S FOR ON - OR 
TWO-STA GE OPERATION; PREsSURES UP TO 80,000 ARS (1,200,000 PSI) MAY B 
OBTAINED IN VOLU a '/2" x 2" IN TWO-STAQ OPERATION. PwESSU Ea OF 000 
BAR (725,000 PSI) MAY IE ROUTINELY ACHIEVED IN ONE-STAGE OPERATION, AT 
TEMPERATURES OF 1,800 DEGREES CENTIGRADE. 

THESE PRESSURE ARE OBTAINED BY ADVANel C A HYDRAULIC AM OF 750 TONS THRUST, 
WHICH PRES S A CARBIDE PISTON INTO A UP ORTED CAR IDE PRESSURE VESSEL. A 
SEPARATE RAM OF 400 TONS THRUST suP LIES END LOAD TO THE PRESSURE VESS L. 
1'KE PRESS IS SUPPLIED COMPLETE WITH MANUAL AND ELECT IC PUMP, GAUGES, TWO­
STAGE DIE AND CAR IDE PI TONS AND CORES. 

NOTE: O.ES AND TOOLS RE~UIRED FOR RESS OPERATION ARE ~AINTAINED IN STOCK 
AT SANTA MONICA, CALIFO NIA, BY TRANSIS-TRONICS, 1 C. THESE PARTS, DESIGN 0 
E PECIALLY FOR THE TEC KILOTO HYORO R 55, WILL BE AVAIL.eLl ON SHORT NOTICE 
FOR REPLACEMENT PURPOSES, OR, AS IMPROV MENTS ARE HADC. TO ENABLE PRESS OW -
ERS TO AVAIL THEMSELVES OF THESE CHANGES ~UICKLY AND AT LOW COST. 

2. LOCATION OF CONTROLS. THE PRESS IS OPERATED BV HA 'PULATING THE COLOR­
COOED HANDLES OF TEN HVDRAULIC VALVES, TWO ELECT ICAL SWITCHES, AND A 
HAND-OPERATED PUMP. TN TEMPERATURE IN THE PRESSURE YESSEL, OBTAINED BY 
R 51STANCE KEATING OF AN ELECTRODE (NOT SUPPLIED) WITHIN THE SPECIMEN 
CHAMBER, MAV BE ADJUSTED BY VARYING THE VOLTAGE SUPPLIED THROUGH THE VAR­
IABL RHEOSTAT MOUNTED ON THE UPP~R PANtL OF THE CONTROL CO SOLE. THE 
HYDRAULIC VALVES ARE INSTALLED ON THE HORIZONTAL PORTION OF TH CONTROL 
CONSOLE; TN IR COOING AND FUNCTtON ARE DESCRIBED IN SECTION 4 BELOV. THE 
HAND PUMP IS ATTACHED TO THE SIDE OF THE CONTROL CONSOLE. 

3. SET-UP OF TOOL STACK FOR OPERATION. THE ATTACHEO DRAWING (FIG. I) 
SHOWS THE CORRECT THOD OF STACKING TOOLS FOR TWO-STAGE OPERATION. 

4. OPERATION CHECKLIST. 

I. CLOSE ALL VALVES ey TURNING CLOCKWtSE. TURN OFF POWER SWITCHES 
FOR PUMP AND FURNACE. 

2. CHECK A.C. POWER SUPPLY. THIS MUST BE 220-YOLT, 3-PHASE, CAPABLE 
OF DELIVERING 40 A~ERES FOR PRESS OPERATION ANO A MARGIN OF 
SAFETY. 

3. BEFORE OPERATING PRES" REMOVE RU DER PROTECTOR UNDERNEATH LARGE 
(HEISE) GAUGE POINT' •• 

? 
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OPEN HAND PUMP YALVE (BROWN) OR ELECTRIC PUMP VALVE (ORANGE). 
THE ~.ESS MUST NOT 9E OPERATE~UNLESS 0 E OF THESE VALVES AND -A PAIR OF CYLINDER MOVEMENT VALVES ARE OPEN. 

OPEN THE PAIR OF VALVES WHICH CORRESPOND TO THE CYLINDER- MOVEMENT -DESlltED: 

MOVEMt:NT 

LO'f£R CYL I NOER UP 
LCM:R CVL tRDER DOWN 
UPPER CYL I NOER UP 
UPPER CYLINDER DOWN 

OPEN -
RED VALVES ~ 
YELLOW VALVES 
BLUE VALVES 
GREEN VALVES 

AND ORANGE OR BROWN 

6. CLOSE SAFETY SHIELD; THEN OPERATE HAND ~UMP, OR THROW SWITCH TO 
ACTUATE ELECVRIC PUMP. TURN OFF SWITCH, THEN CLOSE VALVES, WHEN 
MOVEMENT 15 TO 8E STOPPED. 

7. THE LECTRfC PUMP IS PROTEOTED 8V A BLOWOUT SEAL OF 15.350 PSI 
RATING, JUST INSIDE THE ACCESS DOOR. AFTER REPLACINC SEAL, BE 
CERTAIN THAT ALL AIR HAS BEEN LED FROM aLOWOUT CHAMBER BEFORE 
PU~I.G OIL TO CVLINOERSo 

TO BlEED AIR FROM BLOWOur CHAMBER: OPEN VALVES LA8ELED "ELECTRIC PUMP" 
(ORANGE), flMASTER RAM Up" (FtO) AND "MASTER RAM OIL RETURN" (YELLOW), 
CLOSE ALL OTHERS. THROW $WITCH TO ACTUATE ELECTRIC ~UM , RAP aLOWOUT 
SEAL CHAMBER LIGHTLY UNTIL AIR aUDaLES CEASE TO PASS THROUQH TRANS~ARENT 
PLASTIC HOSE RETURN TO RESERVOIR. 
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QUANTITY 
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PARTS LIST fOR TEC KILOTON PRESS 

DESCRIPTION 

MAIN PUTEN 
LOCATOR 
LOVER RETAINING RING 
MAIN CnlNDER 
COLUMNS 
MAIN PISTON 
U~~ER SEALING R.NG 
To~ BEARING 
HEX NUTa 
COLUMNS 
GuiDE 
HOLDING PLATEN 
BACK-UP PUTE 
MAIN PUTEN 
LOVER SEALING RING 
LOVER RETAINER 
PISTON 
HoLDING CYLINDER 
UP~ER SEAL RING 
To~ BEARING PLATE 
HOLDING PLATEN 
LOVER SEAL RING 
5/8 - 18 X 6 SoCKET HEAD SCREW 
o R.NQ 
8ACK-U~ RING 
1/2 - 20 X I SOCKET HEAD SCREV 
'/2 - 20 x I 1/4 SOCKET HEAD SCREW 
o R.NG 
BACK-UP RING 
1/2 - '3 x 4 SOCKET HEAD SCREV 
BACK-UP RING 
o RINQ 
o RING 
BACK-UP RING 

PART NO. 

'00' 
1002 

:= 
1005 
1006 := 1009 
1010 
10 II 
1012 
1013 
10.4 
1015 
1016 
1017 
1018 
1019 
1020 
1021 
1022 
1000-2 
1000-6 
1000-1 
1000-10 
1000-11 
1000-1, 1000-._ 
1000-20 
1000-25 
1000-26 
1000-30 
1000-31 
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QUANTITY 

I 
I 
I 

• 2 
4 
2 
2 
4 
4 
4 
2 
2 
t 
I 

• 1 
I 
I 

• I 
4 
4 
2 
5 
2 
I 
I 
I 
2 
2 
2 
2 
4 
4 
6 
6 
4 
2 
I 
I 

• I 

• I 
I 
I 
1 
I 

OESCR ! PT .ON 

BASE 
fLYWHEE L CRANK 
ARM CRANK 
Sua BASE 
GAsKET 
SEAL SPACER A 
G&.AND NuT A 
S,.ING 
WASHER 
BACKUP R. Q A 
BACKuP R. NG B 
SEAL SPACER S 
(kAND NUT B 
SPACER ARM 
ARM A 
MMS 
PIVOT ARM 
PaSTON 
BoDY A 
BoDY 8 
MoTOR 1 1/2 HP 68 RPM 
1/2 fUT WASHER 
'/2 - 13 x 2 HEX HEAD BoLT 
5/.6 - 18 x 2 SOCKET HEAD SET SCREW 
BoaT #86.0-4 BRONZE BEARING 
BoaT fTa-8e4 BRONZE BEARING 
1/2" DIA x 1 1/4 SHOULDER SCREW 
1/2" fLAT WASHE 
1/4 x 1/4 x 2 1/2" KEY 
.250 BALL 
.500 BALL 
AMINCO SLEEVE 45-13.6 
AMINCO GLAND NUT 45-'3'3 
'/2" x I 3/8" DoWEL 
1/4 - 20 x I SoCKET SCREW 
1/4 - 13 C I 3/4 SoCKET SCREW 
./2 0 x 2 DoWEL 
'/2 - 13 x I SoCKET SCREW 
GRAPHITE ROPE PACKING 
TRANSFORMER 180-220 v PIt. 6 V SEC 5KVA 
POWERSTAT 7.8 KVA 220Y SERIES l256c 
CONTROL CONSOLE (TEC) 
3D-AMP SWITCH FOR HEATING SYSTEM 
2O-AMP SWITCH FOR PuNP MoTOR 
11000 JEN Y HAND PuMP 
PREas PEDESTAL BASE (TEC) 
fLUID RESERVOIR TANK (TEe) 
20,000 PSI '4 ./2" Gau E 
:J),OOO PSI 16" 

PART NOo 

2001 
2002 

~ 
2005-1 
2005-2 
2005:g 
=t. 
2006-2 

~ 
2006-5 = .. 2008.2 
2009 
2010 
2011 
2012 
2000-1 
2000·2 

~ 
2000-5 
2000-6 

::A 
2000-9 
2000-10 

2000-" 
2000-'2 
2000-13 2000-._ 
2000-15 
2000-.6 
2000-17 
2000 •• 8 
aJOO-I9 

A 
B 
C 
o 
E 
f 
G 
H 
I 
J 
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HYDRAULIC SYSTEM C04PONENTS 

QUANTITY 

10 
6 
6 
6 
2 
2 

60 FTo 
6 
3 
3 
2 
2 

VALV,. 
TEE. 

OESCR I PT ICW 

EL&.I 
CONNECTORS 
PLUGS 
AOAftTtRS 
TUalNG 
9d' ELI. 
TEE 
HAL" UNIONS 
HEX auSHINGS 
loCKNUTS 

PART NO. 

K 
L 
M 
N 
o 
P 
Q 
R 
S 
T 
U 
V 



1-







---- --f----J{EoI//<L£"t-1 -- '" "d \ \ / .----. \ \ 1, \ '\.\ \ \ "'I I II 

~ 

I 
j . , I 

@@Q0 i 
THE DESIGN OF THE E~UIPMENT SHOWN ON THIS DRAWING IS THE PROPERTY OF 
TRANSIS-TRONICS, INC. POSSESSION OF THE PRINT IS NOT TO BE REGARDED 
BY IMPLICATION OR OTHERWISE IN ANY MANNER THE LICESSING OF THE HOLDER 
OR ANY OTHER PERSON OR CORPORATION TO MANUFACTURE OR DUPLICATE THE 
PATENTED DESIGN OR ANY PART RELATED THEREOF. 


