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The Big Table Head Type 4818 
is an interchangeable head for use 
with the Type 4802 Exciter Body. 
A large table and stiff flexures 
allow it to be used to test relative!~ 
large obje·cts and for horizontal 
testing without a slip table. 
Force rating is up to 400 lb 
(1780 Newtons). 
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1. INTRODUCTION 

The Big Table Head Type 4818 is one of five interchangeable Exciter 
Heads used with the Exciter Body Type 4802. Each of the Exciter Heads is 
optimized for a narrow range of applications. 

The Head Type 4818 is particularly suitable for the performance of 
vibration tests on objects with several resonances, where decoupling of 
different parts of the object occur. As the various parts decouple, the center 
of the dynamic mass shifts, resulting in moments applied to the table. The 
design of the table and suspension system is particularly aimed at solving 
this problem due to its extremely high transverse stiffness. The strong 
suspension system also makes it possible to test large objects in the 
horizontal direction without the use of external supports. 

The table mounting surface is large and has a smooth, hard surface for 
good coupling to the test object. It has five replaceable inserts designed to 
act as mechanical fuses. 

When used with the Exciter Body Type 4802 and Power Amplifier 
Type 2708, low distortion operation is available from DC to 10kHz. 
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Fig.2. 1. Big Table Head Type 4818 with rubber boot and protective can removed 



2. DESCRIPTION 

Fig.2.1 shows an illustration of the Big Table Head Type 4818 with its 
rubber boot and protective can removed. One of the head location pins is 
omitted for clarity. A description of its major features follows. 

2.1. TABLE AND MOUNTING SURFACE 

The Big Table Head Type 4818 is provided with a square table. The 
upper surface (mounting surface) of the table is hardened and anodized to 
provide the best possible coupling to the test object. At the center of the 
table and on the four corners are threaded holes. The four outer holes are 
equally spaced on a 6.75 inch (171 mm) diameter circle, or, in other words, 
a square with 4. 77 inch ( 121 mm) sides. These threaded holes are NOT to 
be used to mount fixtures directly. They are intended to receive the special 
inserts supplied with the Head. 

~2.REPLACEABLEINSERTS 

The Big Table Head Type 4818 is supplied with two boxes of inserts, a 
bottle of thread locking cement, and an insert mounting tool. One box 
contains inserts with internal threads for a stud with 8 mm diameter and 
1.25 mm pitch, the other contains inserts with internal threads for a stud 
with 18 threads per inch and 5/16 inch screw. 

The inserts are made of aluminum and are intended to act as mechanical 
"fuses", protecting the moving element from damage. The inner threads of 
the inserts fail before the moving element is damaged, for most types of 
abusive treatment. 

In order to minimize insert replacement and, since mechanical fuses are 
not 100% safe, to avoid possible damage to the moving element, the user is 
warned that he should be careful to avoid the two most common causes of 
abuse. The first is the use of screws that are too long, and therefore hit the 
bottom of the insert hole before the attachment to the test object is tight. A 
suitable choice of length will avoid this. The internal thread on the inserts is 
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0.22 in. (5.6 mm) long measured down from the table surface. The hole is 
0.51 in. ( 13 mm) deep. 

The second cause of abuse is the application of excessive mounting 
torque. A safe I imit for the mounting torque of the Big Table Head 
Type 4818 is 80 lb. in. (0.92 kgm). This value is shown on the label on the 
back of the Exciter Head. 

To install an insert, the insert is placed on the tool, with the pin of the 
tool inside of the insert internal thread and with the blade of the tool in the 
slot of the insert. Both the insert and the hole are thoroughly cleaned with a 
solvent to remove all traces of oil or contaminants from fingerprints. A drop 
of cement is placed on the insert external threads, and the insert is screwed 
into the hole. If properly installed, the upper surface of the insert should be 
about 0.1 mm or 0.005 inches below the table surface. 

If an insert is damaged, it can be unscrewed with the same tool. It is 
advisable to heat the insert with a soldering iron to weaken the cement 
before unscrewing it. 

2.3. FLEXURE SYSTEM 

Eight radial flexures, four upper and four lower, and four tangential 
flexures from a strong guidance system for the moving element. The moving 
element moves easily along its axis but is prevented from moving sideways 
or rotating in any direction. The inner ends of the radial flexures are 
attached to the moving element skeleton. The outer ends of the radial 
flexures are mounted in pairs to flexure mounting blocks. The flexure 
mounting blocks are mounted on the tangential flexures. The tangential 
flexures are mounted on the frame. 

As the moving element moves up or down, the eight radial flexures bend 
into the shape of a double cantilever beam. The outer ends of the radial 
flexures, the flexure mounting blocks, and the tangential flexures all move 
inward as the moving element moves either upward or downward, and there
fore vibrate at twice the frequency of the table motion. 

A side force applied to the top of the table tends to deflect the radial 
flexures as beams, but little deformation results, since the beams are very 
stiff in this direction. Motion of the outer ends of the radial flexures is 
resisted by the high torsional stiffness and high lengthwise stiffness of the 
tangential flexures. 
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Each flexure is a sandwich of metal and rubber, bonded together. The 
design is such that a very high degree of damping is provided for the 
resonant modes of the flexure. Adequate heat transfer area and adequate 
cooling is provided to remove the heat generated in the damping material so 
that continuous full force operation is possible at any frequency, including 
the resonant frequency of the flexure. 

2.4. STRAY MAGNETIC FIELD 

Magnetic shields are provided to reduce the flux density above the table 
top. The strength of the steady state stray field is less than 20 Gauss at the 
table (see Fig.2.2). The alternating flux density is negligible. 

Gauss 
20~------~--------~--------~--------~ 

0~------~--------~--------_. ________ ~ 
0 1.0 2.0 3.0 4.0 inches 

Distance above table mounting 
0 25 50 75 100mm 

Fig.2.2. Magnetic flux density above table top 

2.5. MECHANICAL OVERTRAVEL STOPS 

Overtravel stops are provided on the upper and lower surfaces of the 
magnetic shields. These stops permit a total peak-to-peak travel of at least 
0.75 inches (19 mm). 

The overtravel stops are intended for emergency use only. The stops are 
designed to absorb the energy of an occasional high velocity impact. Neither 
the moving element nor the resilient pads are designed for frequent impacts, 
and such impacts should be avoided since forces of thousands of pounds and 
decelerations of many thousands of g can occur, possibly causing damage to 
both the Exciter and to the specimen. 
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2.6. SPLIT HUB 

The split hub is made up of four identical pieces, each machined from a 
pure iron casting. Each piece is folded so that it lies in two planes. The 
upper part of each piece is a segment of a circle lying in a similar plane to 
the table itself. The lower part approximates a tapered quarter cylinder and 
is concentric with the vertical axis of the Exciter Base. 

The split hub has a dual purpose. It is a part of the upper magnetic 
circuit of the field and is made a part of the Exciter Head to provide an 
opening into the center of the magnetic assembly through which the driver 
coil can be inserted as the Exciter Head is mounted. The lower part of the 
split hub is machined to a fine tolerance fit to the center post. This provides 
a concentricity guide during mounting, preventing the driver coil from 
rubbing as it is slid over the center post into the air gap. It also ensures the 
correct positioning of the driver coil in the air gap during operation. 

2.7. DRIVER COIL 

The driver coil is formed as double layer of high purity rectangular 
copper wire. The wire has a very thin high temperature insulation which 
takes up as little space as possible, thereby reducing the generated heat by 
allowing a larger wire size to be used. 

2.8. MOVING ELEMENT SKELETON 

The moving element skeleton is a high strength aluminum alloy structure 
that attaches all of the parts of the moving element together. It is designed 
to provide the best possible coupling of the force generated by the driver 
coil at one end to the test object attached to the table at the other end 
within the limitation set by the allowable weight of the moving element. 

The driver coil is attached to the lower end of the skeleton. The force 
transmitted to the skeleton from the driver coil passes upward through four 
triangular shaped load distributing gussets into the four ribs of the skeleton 
and into the four rib edge stiffeners. The ribs and rib edge stiffeners pass the 
force upwards to the table. The center insert of the table is a continuation 
of the intersection of the ribs. The outer four inserts are continuations of 
the rib edge stiffeners. The design is such that approximately equal stiffness 
exists between the driver coil and each of the inserts, so that deformation, 
or "diaphragming" of the table top surface is small, thus minimizing any 
damage to the test object that might be caused by base bending. 
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The upper radial flexures are attached to the lower surface of the table 
by a combination of bolts and high strength adhesive at the outer edge. The 
lower radial flexures are attached by bolts and high strength adhesive to a 
stiff platform formed integral with the skeleton. 

The skeleton is machined from a single piece of aluminum. A closely 
controlled machining process causes the moving element to have a high 
resonant frequency and very little unbalanced mass to cause cross motion 
problems. 

2.9. BOOT 

The boot is shown in Fig.2.3. It is a rubber diaphragm bonded to the 
outer skirt of the table and extending out to the protective can. It prevents 
dirt and debris from falling into the exciter. A clamping ring holds the outer 
edge of the boot to the protective can. 

Fig.2.3. Big Table Head Type 4818 
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3. CHARACTERISTICS 

3.1. FREQUENCY RESPONSE AND RESONANCE 

In Fig.3.1 is shown a plot of the frequency response of a Big Table Head 
Type 4818. The acceleration in g is plotted with respect to frequency for a 
constant voltage. 
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Fig.3.1. Frequency response of a Big Table Head Type 4818 
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After 400Hz the acceleration remains at the same level until about 
3000 Hz at which point it begins to rise to the peak at 4400 Hz. This peak is 
the first major resonance peak of the moving element itself. It can be seen 
that the Exciter could be operated in the range 400Hz to 3000Hz without 
using a compressor loop to control the oscillator. 

3.2. RATED FORCE AND LIMITS 

When it is desired to vibrate a test object of mass m and weight w with an 
acceleration a, the required force is: 
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where me is the mass of the moving element. 

If the acceleration, a, is given in gravitational units (g) and the weight of 
the moving element and the available force are known, the maximum shaker 
payload for a given acceleration level can be computed. 

For example: 

F = (w + we) a 

F 
w =a- we 

For 5 g acceleration level and 4.25 lb. moving weight (Type 4818), 

400 
w = 5 - 4.25 = 75.75 lb. 

Fig.3.2 shows a diagram of loading lim its with respect to frequency for 
the Type 4818 Big Table Head and Type 4802 Exciter Body, powered by a 
Type 2708 Power Amplifier. Above 120Hz it can be seen that limits are 
based solely on the amount of force available, as in the preceding example. 
At lower frequencies, however, other factors must be considered. The dis
placement, for example, must be held below 0.75 inch (19 mm) in order to 
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Fig.3.2. Load rating chart for the Big Table Head'Type 4818 
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avoid hitting the end stops. At 10Hz, therefore, the acceleration is limited 
to 3.8 g. At 22Hz the limit has risen to 18 g. At this point a velocity limit 
of 50 in/sec (1.27 m/sec) begins to control. This is due to a limitation of the 
amount of voltage which can be obtained from the Power Amplifier. If it 
were necessary to exceed these limits for high velocity, low frequency 
operation, a Type 709 Power Amplifier could be used, because of its higher 
voltage capability. However, caution should be exercised when operating 
outside the specification limits. 

3.3. STATIC LOADING 

The Big Table Head normally has a peak-to-peak travel between the 
over-travel stops of 0. 75 in ( 19.05 mm). When the table is loaded, the 
flexures are deflected downward and the available travel from unloaded 
position to the lower overtravel stop is reduced. For this reason, a direct 
current supply to the Driver Coil is provided by the Power Amp I ifier 
Type 2708. Up to 20 Amperes direct current, equivalent to a force of 
100 lbs., can be applied to the Driver Coil to raise the table to its normal 
position. It should be noted that this reduces the total amount of current 
available to drive the Exciter. 

For many types of vibration test, however, it is not necessary to use this 
Direct Current option. A common test, for instance, is a sine wave sweep 
from 50 Hz to 2000Hz at 2 g. At 50 Hz and 2 g, the single amplitude 
displacement is 0.008 in (0.20 mm), which means that the flexures could be 
deflected downwards by the load a distance of 0.37 in (9.33 mm) without 
hitting the overtravel stops during the test. Since the flexural stiffness is 
330 lb/in (58 Newton/mm), this means that a total weight of fixture and 
specimen of 121 lbs. (55 kg) could be tested. 
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4. APPLICATIONS 

The stiff flexures and large table size make the Type 4818 especially 
suitable for the testing of large specimens. In F ig.4.1 is shown a photo of a 
vibration test setup of a vibration exciter control. The specimen is swept 
through a frequency range of 50-500Hz at 2 g. The resonances of various 
parts of the instrument are studied with the Motion Analyzer. In this case, 
the total weight of fixture and specimen is 91 lbs. Fig.4.2 shows the 
instrumentation layout for this test. 

Fig.4. 1. Vibration testing of a Vibration Exciter Control 
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Fig.4.2. Instrumentation setup for vibration testing 
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Fig.4.3. Vibration testing of a radio-telephone terminal 



The exceptional stiffness of the flexures in the Type 4818 also make it 
possible to perform vibration tests in the horizontal position without slip
tables, as is shown in Fig.4.3. The instrument shown is a terminal for a fully 
automatic radio-telephone system. Since it is normally wall-mounted in a 
vibration environment, it was necessary to test it in the position shown. The 
total weight of fixture and specimen is 66 lbs (30 kg) and the distance from 
table to center of gravity of the specimen is 4 in (100 mm). 
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5. SPECIFICATIONS 

The following specifications apply when the Big Table Head Type 4818 
is mounted to the Exciter Body Type 4802 and is powered with Power 
Amplifier Type 2708. Integers in parenthesis indicate notes to be found at 
the end of this section. 

RATED FORCE: 

(1) (3) Dynamic: 

(2) Static: 

(3) Acceleration Limit: 

(1) Current Limit: 

Displacement Limit: 

(3) Velocity Limit: 

400 pounds (180 kg, 1780 Newtons), 
except as limited by acceleration, 
velocity, or displacement limits, as 
shown on F ig.3.2. 

100 pounds (450 Newtons). 

94 g (921 m/sec2). 

43 Amperes RMS. 

0.75 inches (19 mm), continuous 
0.87 inches (22 mm), between stops. 

50 inches/sec ( 1.3 m/sec). 

Moving Element Dynamic Weight: 4.25 pounds (1.93 kg). 

Resonance Frequency Unloaded 
Table: 4400Hz. 

Stray Magnetic Field: Less than 20 Gauss at center of table. 
See typical curve Fig.2.2. 

Mounting Surface: Hardened Anodized Aluminum, lapped. 

Mechanical Fuse Inserts: Center Insert plus four outer inserts 
equally spaced on a 6. 75 inch ( 171 mm) 
diameter circle. Side of square 
4.77 inches (121 mm). 

Cross Motion: Less than 1 (11/o of the axial motion to 
2000Hz, vertical, with load equal to 
moving element weight. 
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Fie xure Stiffness: 330 pounds/inch (58 Newtons/mm). 

Side Load Capability: A weight of 90 pounds or 40 kg with 
center of gravity 4 inches or 100 mm 
above the center of the table, can be 
vibrated in the horizontal direction over 
the full frequency range. 

Head Constant: 1.2 inches/Volt sec. 

Bolt Torque Limit: 80 inch pounds (0.92 kgm). 

Size: 

Wei~t: 

13.9 inches (354 mm) dia x 11.2 inches 
(284 mm) high. 

52 pounds (23.5 kg). 

Notes to Specifications: 

(1) For power line voltages within ±5% of nominal power line voltage, 
for altitudes from sea level to 1600 feet or 500 meters, for ambient 
temperatures not higher than 104°F or 40°C, and for zero Static 
Force. 

The Rated Force is reduced 1 OOA> if either or both of the following 
conditions is present: (the current limit is reduced to 39 amperes). 

a) the power line voltage is 5% to -15% below the nominal power 
I ine voltage. 

b) the altitude exceeds 1600 feet (500 meters) but does not exceed 
6000 feet ( 1800 meters). 

(2) The dynamic rated force is reduced by an additional 2.5% if half of 
the rated static force is used, or by an additional 1 OOA> if the full 
rated static force is used, at frequencies above 150 Hz. Below 
150Hz, this is increased to 15% reduction for half rated static 
force, 30% reduction for full rated static force. 

(3) Peak values for sinusoidal motion. Multiply by 0.707 for RMS 
values. 
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B & K INSTRUMENTS: 

ACOUSTICAL . ... 
Condenser Microphones 
Piezo-Electric Microphones 
Microphone Preamplifiers 
Microphone Calibration Equip. 
Sound Level Meters 
(general purpose-precision
and impulse) 
Standing Wave Apparatus 
Tapping Machines 
Noise Limit Indicators 

ELECTROACOUSTICAL . ... 
Artificial Ears 
Artificial Mouths 
Artificial Mastoids 
Hearing Aid Test Boxes 
Telephone Measuring Equipment 
Audiometer Calibrators 
Audio Reproduction Test Equip. 

STRAIN .. .. 
Strain Gauge Apparatus 
Multipoint Panels 
Automatic Selectors 
Balancing Units 

VIBRATION .... 
Accelerometers 
Accelerometer Preamplifiers 
Accelerometer Calibrators 
Vibration Meters 
Magnetic Transducers 

Capacitive Transducers 
Vibration Exciter Controls 
Vibration Programmers 
Vibration Signal Selectors 
Mini-Shakers 
Complex Modulus Apparatus 
Stroboscopes 

GENERATING .... 
Beat Frequency Oscillators 
Random Noise Generators 
Sine-Random Generators 

MEASURING .... 
Measuring Amplifiers 
Voltmeters 
Deviation Bridges 
Meg ohmmeters 

ANALYZING .... 
Band-Pass Filter Sets 
Frequency Spectrometers 
Frequency Analyzers 
Real-Time Analyzers 
Slave Filters 
Psophometer Filters 
Statistical Analyzers 

RECORDING .. .. 
Level Recorders 
(strip-chart and polar) 
Frequency Response Tracers 
Tape Recorders 
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