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2DD TON CUBIC PRESS 

Smaller tie-bar type presses are available, 
such as the 200 ton cubic unit shown at the 
left. The same basic design is available in 
tetrahedral configuration. Most research 
functions can be accommodated with this 
equipment. The same precision capabilities 
are available - only the sample size and 
total force are reduced. 

Presses manufactured by 
McCartney do not require pre­
formed gaskets. The patented 
anvil guide system maintains re­
lationship between all anvils and 
permits use of simple sample 
forms. An artist's cut-away sketch 
of a pyrophyllite cube with metal 
heating chamber is shown at the 
left. 

McCartney has designs available in a wide 
range of sizes. Either the tetrahedral or cubic 
configurations can be supplied in the rela­
tively small 200 ton ratings. Designs to 6000 
tons are available in the cubic press. Excel­
lent results have been demonstrated in the small 
as well as the larger units. 

X-ray diffraction systems, heating systems and 
other associated equipment can be supplied in 
a variety of designs. Your inquiry, indicating 
specific requirements, will receive our prompt 
attention. 
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600 TON TETRAHEDRAL ANVIL PRESS 
and associated x-ray equipment 

PROCLAIMED- "The most versatile type of 
high pressure machine in existence" - the Tet­
rahedral Anvil Press and associated X-ray 
equipment permits researchers to observe and 
measure the changes which take place in the 
crystal structures of materials under pressures 
up to 1,500,000 psi (Sodium Chloride Scale) 
with temperatures up to 1000 0 C for extended 
periods of time. 

The Press can be a tremendous aid to engineers, 
geologists, physicists and chemists in observing 
the behavior of metals, compounds, elements 
and other substances at these high pressure­
high temperature conditions. 

The Tetrahedral Anvil fress and equipment 
shown above consists of four hydraulically op­
erated rams equipped with carbide anvils, two 
separate x-ray tube systems, three x-ray detec­
tion systems, a high voltage x-ray power supply 
and a control console. 

Boron-filled plastic tetrahedrons are used to 
encase samples for x-ray diffraction studies. 
These tetrahedrons have desirable frictional 
and pressure transmitting properties and are 
relatively transparent to x-r~ys. The hydraulic 
rams, each exerting 600 tons pressure, are 
bro\lght together so that the anvils form a pres­
sure chamber for the tetrahedron which con-

tains the sample and has been inserted in the 
press. 

Pressure is increased until the plastic is ex­
truded from the edges of the tetrahedron to 
form a gasket seal between the anvils. 

Two x-ray tubes (one directed between two 
rams and the other located in a cylindrical 
cross-axis hole in one of them) with molyb- . 
denum targets, are mounted on the press so 
that x-rays from the sample can be detected 
from different angles. When the tube in the 
ram is excited, the x-ray beam passes through 
a collimator along the axis of the ram and 
emerges through a small hole in the center of 
the anvil. As the x-rays from either tube strike 
the sample, diffracted rays pass out of the 
pressure chamber through the thin gasket of 
extruded plastic, and are detected by scintil­
lation counters. Each counter is connected to 
a strip chart recorder, rate meter and scaler 
for visual indication or printout of detected 
signals. 

The detectors are mounted on geared carriages 
. . . one for each axis. . . which move along a 
circular track to scan the 2 e angles character­
istic of x-ray diffraction. Each of the scanning 
tracks lies in a plane which passes through the 
axis of the x-ray tube ram and the axis of one 
of the other three rams. 

X-ray preamplifier unit and carriage, as well as three 
anvils in the center extending from the high pressure 
cylinders. 

The optical piece used by the operator to visually check 
the alignment of the anvils, is shown at the top right. 

Two x-ray tube mountings, lower (mount ~ A"i goes through 
the piston and up to the sample. 

Top ram base and the indicator for locating the anvil 
position from center reference point. 

Operator utilizing remote hydraulic control at the control 
console for positioning the anvils in the press. 

X-ray tube mountings from opposite side of photo No.3. 
The upper (mount ~B " ) has a collimator directed between 
the anvils to the sample. Lower (mount ~A " ) shows x-ray 
tube mounted in the piston. Photo also shows optical 
piece for center alignment of anvils. 



300 TON TETRAHEDRAL ANVIL PRESS 
This press is designed specifically for use with 
the WESTINGHOUSE High Intensity Rotat­
ing Anode X-ray tube as shown in the inset 
photo below. The sample tetrahedron is con­
veniently placed on the lower anvil when 
loading the press, and is easily accessible for 
insertion of thermocouple leads or for any 
other reason associated with the research 
work. 

Shown in photo at left is a 
pyrophyllite tetrahedron after 
pressurization and retraction 
of the anvils. The patented anvil 
guide mechanism provides pre­
cise relationship between all 
four anvil faces and assures 
uniformity of gasket formation. 

A hydraulic system and control 
console identical to the unit 
shown below, is furnished with 
this press. Provisions for elec­
trical connections to the anvils 
are made. Normally the elec­
trical components are furnished 
by the customer to meet his 
own special requirements. 

300 TON TETRAHEDRAL PRESS 
Shown below is an alternate orientation of the tetrahedral 
anvil press at top of this page. Special customer require­
ments can be built into each press to best serve indivi­
dual needs. 



1200 TON CUBIC PRESS 

The 1200 ton Press shown above has six (6) hydraulic 
rams, each capable of exerting 1200 tons force. illti­
mate sample pressure capabilities to at least 1,200,000 
psi are available at 1800° C for several hours and 
at higher temperatures for minutes. Cube sample size of 
1 Y2 inch on edge is used with 1.2 inch on edge anvils, 
and provides a 0.6 inch diameter by 0.9 inch long 
sample cavity. 

Larger anvils are available with increased working 
volumes, but at lower pressures. For example, 1-5/8 
inch on edge anvils would produce 800,000 psi in a 
sample cavity 0.875 inch diameter by 1.2 inches long. 

Shown above is the anvil-guide sys­
tem employed to assure precision 
closing of the anvils on the sample. 

The press features the rigid tie-bar construction, water cooling of anvils for long runs at 
high temperature, and anvil-guides to assure uniform gasket formation. 

Hydraulic pressures are generated through air-driven high-pressure pumps. Electric, high 
volume pumps are used for fast advance and retraction. 
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