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AHLVIN AND HAMMITT
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AKERS, SULZBERGER

Fig 1. Friction damage and consequent infection. Combat soldier
of 9th Infantry Division, Mekong Delta.

Fig 2. Denuded blisters as first seen on foot of "drop-out"
durive 16 mile Walkathon, Sonoma-Petaluma, California.




AKERS, SULZBERGER

Fig 3., Simultaneous
application of two
twisting pencil erasers
to produce friction
blisters on symetrically
situated sites of both
palms

Fig 4. Apparatus for
twist rubbing with
measurable forces. Note
thermistor in skin under
site being rubbed, to
measure rise in tissue
temperature. Elevation
was never over 1.5°9C,
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AKERS, SULZBERGER

Fig 5. Latest model friction blister instrument permitting read-

out of beginning and completion of formation of blister clef:.
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Rubbing head of latest model with sock material attached;

Note surrounding retention ring to prevent rubbing head from going
deeper. Samples of issue socks, shoe and boot leathers.

Fig 6.

| e— ¥ e
TIME -
Fig 7. Typical Graph: (1) Period of repeated shearing forces.
(2) Point where intraepidermal connections begin to be sevazred.
(3) Period of increasing compliance of skin surface with movement

of rubbing head and formation of cleft. (4) Cleft is complete and
frictional forces assume a constant, louwer, level.
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AKERS, SULZBERGER
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Fig 9. Blister cleft. Typical histologic picture.
Site of cleavage in epidermis always above basal
cells, in and/or below granular layer.
Z—

Fig 8 (Above)

Craph of linear
rubbing while water

is being added slowly.
Beginning at bottom:
Dry leather and skin=
low friction. Middle:
Barely moist surfaces=
increased friction.
Top: Skin completely
flooded=diminished
friction.

-e
Fig 10. Histology immediately after
cleft formation. Note elongation
and distortion of epidermal cells
which have been pulled and torn by
shearing forces.
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AKERS, SULZBERGER

Fig. 11.

Position ot elevated

hour after rubbing. On right,

pressure

Fig. 12.

palm,

(Rushmer).

Blister on pendant
) hours old-~fully
filled.

HYDROSTATIC PRESSURE [
EFFECTS IN ERECT HUMAN
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Fig. 13. Palm which was \l‘vatu‘

for 1 hour.
old and still

Blister now 2 hours
flaccid after

lowering hand.



AKERS, SULZBERGER

Fig 14. Monkey palm with numerous experimental friction blisters
in various stages of development and healing.

Fig 15. Histology showing pasted-down blister top adherent to new
epithelium of blister base. Biopsy 48 hours after friction blis-
tering and 24 hours after a single drainage. This firmly attached
top makes an excellent dressing. When tops have been torn, appli-
cation of a cyano-acrylate makes a serviceable artificial top.
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AMATO, RICH, LAWSON,
GRUBER and BILLY

Figure 1. Microseconds after impact at 3000 feet per second.

Figure 2. Maximum formation of the temporary cavity-
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AMATO, RICH, LAWSON,
GRUBER and BILLY
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Figure 3. The vessel is transected by the missile in gelatin.
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Figure 4. Early formation of temporary cavity.



AMATO, RICH, LAWSON,
GRUBER and BILLY

Figure 5. Intermediate phase of temporary cavity-

P

Figure 6. Maximum formation of the temporary cavity.



AMATO, RICH, LAWSON,
GRUBER and BILLY

M
o

14317

Figure 7. Vessel is approached at 1000 feet per second.
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Figure 8. Vessel is stretched by the low velocity missile.
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AMATO, RICH, LAWSON,
GRUBER and BILLY

Figure 9. Near miss of vessel with M-16 bullet.

14314

Figure 10. Stretching of the vessel - near miss M-16 bullet.
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AMATO, RICH, LAWSON,
GRUBER and BILLY

B

Figure 11. Direct hit with the M-16 - vessel is compressed
laterally.

|

Figure 12. M-16 direct hit - vessel is thrashed about.
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BARTOSHUK

Fig. 1 Miracle fruit tree approximately 8 years old.

Fig. 2 Miracle fruit. Berries are approximately 3/4 inch long.
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BEATRICE, POWELL,
LANDERS and BRESNICK

Figure 1. Schematic diagram of ruby laser exposure
delivery system.
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BEATRICE, POWELL
LANDERS and BRESNICK

RN AR Wi

Figure 2. H & E section of three week old Q-switched
ruby lesion (10uj). Note disruption of pigment
epithelium.

Figure 3. Flat mount of Rhesus monkey retina showing
a three week old Q-switched ruby lesion (12pj). Note
disruption and dispersion of pigment granules.
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BLUHM, GORDON and
MORRISSEY*

1V
Py

FIGURE 4. TEST SET-UP

FATIGUED GCRACK FRONT

STEADY STATE
THUMBNAIL_GROWTH

MACHINED GCHEVRON NOTCH

N

FATIGUED CRACK REGION \ FATIGUED CRACK REGION

TRANSITION THUMBNAIL GROWTH

TYPICAL FRACTURE SURFACE IN ALUMINUM 7075-T651 SPECIMEN

FIGURE 5.
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CAMPAGNUCLO and GEHMAN

=5

I1840-64

Figure 1. RC feedback oscillator

Po

Figure 2. RC feedback network
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CAMPAGNUOLO and GEHMAN

e - - - .-
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wd

AMPLITUD

0
A

t’ TIME

A. Theoretical pressure response
I

AMPLITUDE = 3 PSIG

PIN = 30 PSIG FREQ. = 97 Hz

B. Experimental pressure response

Figure 3. Pressure versus time in the capacitor of
the RC oscillator.
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FREQUENCY (Hz)

LATOR

CAMPAGNUOLO and GEHMAN

Figure 4.

RC oscillator with bistable amplifier

Figure 5.

STAGNATION PRESSURE (FSIG)
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Oscillator frequency versus stagnation pressure
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FERRICK, HEISE

Figure 1. Superconducting Alternator Test Assembly
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FERRICK, HEISE

Iron Core Figé Plastic Core

L=l Moload

LM 20A React Load [N 4R React. Load
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GOLDMAN

FIGURE 1. Laboratory Test Methodology

A. The "sweating'" flat plate apparatus for assessing materials
characteristics; the insert in the upper center, diagrams the test
section (a), upper (b) and lower (c¢) guard sections and the position
f the material (d) to be evaluated.

B. The sweating copper manikin used to assess non-evaporative
("clo") and evaporative ("ip") heat transfer characteristics of a
complete uniform ensemble.

C. Volunteer subjects, each with a different clothing ensemble,
seated in the climatic chambers on benches placed on the 4-man
treadmills during a rest break. The cables leading overhead from
each subject carryv rectal and skin temperature information.

D. The physiologic data collection instrumentation just outside
the test chamber includes the individual meters for continuous safety
monitoring of rectal temperature (just below the timer), a multipoint

recording system r skin, rectal and environmental temperatures and
a paper tape punch system to convert the data to a form for subse-
quent computer reduction and analysis.
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FIGURE 2. Typical physiological responses of men wearing protective
clothing and predicted time limits for military operations.

A. Body heat storage of men in a chamber study. Copper manikin
clo and igy/clo values are given for each ensemble. Circled numbers
represent men remaining at each point.

B. Mean rectal (T,) and skin (Tg) temperatures of 8 subjects at
95°F, 50% BH wearing Fatigues or the chemical protective 2 layer or
overgarment system, with or without mask, hood and gloves.

C. Mean T, of soldiers during field maneuvers. Tactical play
is detailed across the top, above the WBGT environuental conditions.
Heat casualties (e) or men removed for unsafe T, levels (o) are
also shown,

D. Predicted tolerance for men at 3 levels of work, wearing
protective clothing systems "OPEN" with just the gas mask, or
“CLOSED", tightly buttoned up, with mask, hood and gloves.
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GREVERIS

FIGURE 2: RIFLE CYCLING MECHANISM

FIGURE 3: DYNAMIC SPRING RESPONSE
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GREVERILS

FIGURE 4: SPRING SURGE MODEL
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FIGURE 5: DYNAMIC SPRING FORCE
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GREVERIS
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“Plug in" Test
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FIGURE 10: STATIC TEST FIXTURE
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FIGURE 11: FORCE DISPLACEMENT CURVE







GREVERIS

Weapon Adjustment
Control And And Locking M-16 Automatic Rifle
Data Readowut Group

SMALL ARMS
DYNAMIC DATA ACQUISTION SYSTEM

FIXTURE 14: DYNAMIC TEST FIXTURE
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