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This invention relates to calculating devices, and par-
ticularly to an improved mechanism of simple, portable
character for determining in a rapid and graphic manner
funclicns based upon a plurality of variables. The in-
vention is of particular wtility in connection with the con-
trol of gunfire, and/or the evasion of the gunfire of an
encmy, in naval warfare,

An imporiant object of the invention is to provide such
a device which is of very simple and rugged construction,
which is readily. portable, and which furnishes in a clear
and casily readable manner, a positive indication as to the
zomes within which the fire of guns of predetermined
types may be expected to be.effective or ineffective against
armored ships, under given conditions as to armor and
target angle,

Other objects .and. advantages will be apparent upon
consideration of he present dtsclusurc in ns cntirety.

In the drawing:. ;

Figure 1 is-& perspective view of a completel;r ASEEIN=
bled dwloa incorporating the principles of the present
mvcuﬁ.un, mdlcatlng its mlatwe size-as it appears in use;

Flgura. 2iza pIan view of the same; ;

Figure 3 is 4n End view thereof;

_Figures 4 and 3 are eross-sectional u{ews taken 5ubsfa:|-
tially on the lines 4—a and 5—S5 respectively of Figure 2
and looking in the direction of the arrows: and

Figure 6 is a fragmentary sectional perspeclive view
showing the adjustable securing means for the tapes.

Referring now to the drawings, the suppording body of
the device may advantageously be formed of moulded
plastic or other relatively light but stiff construction, and
is generally designated by the reference numeral 1. Tis
top surface is adapled o sccommeodate any one of a
plurality of interchangeable flat charts as 2, which may
be formed of plastic sheet material. Screws (undesig-
nated) may be used to secure the chart, as shown.

A pair of slidably adjustable indicator tape assemblies
are looped over the body 1, lengthwise thereof and in
parallel relation, each accommodated in suitably posi-
tioned slots 4, 5, formed in the ends of the body. The
slotted arcas have smoothly rounded bottoms to permit
easy sliding of the tapes. An index tab &, 7, carried by
each tape assembly also serves as a finger piece for con-
venient manipulation thereof, The lefi-hand tape as-
sembly is generally desigpated 10 in Figure 2. The upper
half of such tape assembly is lined in the drawing to rep-
resent the color red, while the lower half is lined to rep-

_ resent the color green. The upper and fower sections of

the right-hand tape assembly, 11, are reversed as {o color
arrangement, the upper section of such tape assembly
being green, and the lower section red. While this dis-
tinctive color arrangement is of convenience in the manip-

ulation of the device, it is of course a matter of choice

and subject to variztion.

Cooperating with the right-hand tape assembly 11, is
a deck armor scale generally desipnated 14, graduated in
deck armor thickness, the scale increasing from top to
bottom of the chart, At the left of the tape assembly 10,

e

10

15

20

23

2
and adapted to cooperate with both tapes, is a range scale,
15, which also increases from top to bottom of the chart.
The range scale forms one ordinate, which may be con-
sidered the abscizsa, of a coordinale system. The other
ordinate of the systzm represents target angle, graduated
acrosy the top of the chart as indicated at $7. Target
angle may be defined as the angle between the ling of fire
and the heading (fore and aft) of the target ship. This
target angle decreases from left to fght as viewed in the
drawing. Plotted on the coordinate sysiem thus estab-
lished are curves 21, 22, 23, 24, 15, cach representing the
penetration resistance of conventional armer plate of a
given thickness, assuming the plate to be disposed werti-
cally, at the represented range and tarpet angle. The
curves and ranges will vary with different guns and pro-
jectiles, different charts being used, as will be apparent.
The representative chart fllustrated in Figure 2 is laid out
for a 12"/45 caliber rifle firing a 953-pound projectile at
an initial velocity of 2569 /scc. Curve 21 represcnts ver-
tical armor of 5" thickness, and curves 22, 23, 24, and
25 represent progressively thicker armor plate, the thick-
ness of which is indicated upon each of the curves. It
will be noted that the thickness of the wertical armor
plate, as represented by the curves, decreases from the top
toward the bottom of the chart assembly, and that this

- alrangement is the reverse of the deck armor thickmess

S0

33

45

. cally from test firing data.

arrangement upon the scale 14,

Scale 14 indicating deck armor penctration and its
related scale 15 indicating target range togelther with the
curves for vertical armor penetration are obtained basi-
~In such tests projectiles are
fired at different thicknesses of armor: plate and at vary-

“ing angles of impact with respect to the plate and the

degree of penetration is noted, The data from these
tésts iz then compiled in the form of chars.

Each tape section is adjustably secured together at its
ends by meaps of a simple ‘string fastening as indicated
at 9 . 5

 The device is operated by sefting the marker 7 for deck
penetration oppoesite the figure on the scale 14 represent-
ing the known or estimated target deck thickness, and
the marker 6 for side penstration at the point correspond-
ing o an abscissa through the intersection of that one of
the curves 21 to 25 inclusive which corresponds to the
known or estimated target vertical armor thickness with

- the target angle ordinate. When set in the above manner
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both muarkers or tabs, 6, 7 may be read against the range
scale 15 (which is indicated in thousands of yards), an
indicatior being thus furnished as to the respective limits
of the zones within which the projectile may be expected
to penetrate, both as to deck and vertical armor,

The marker 7 may remain set in position for a given
target, while the marker 6 must of course be chanpad
with variations of target angle. In each caze the red sec-
tion of the tape lies opposite that portion of the range
scale throughout which penetration may be expected,
while the green séction of the tape lies opposite that por-
tion of the range scale represemting the zone throughout
which the armor plate may be expected to resist penetra-.
tion. Under mapy conditions the red tapes will £all short
of mecting, leaving a medial area representative of an
“immumity zone” indicated by the fact that green sec-
tions of both tapes lie opposite the corresponding section
of the range scale. The instrument, when adjusted to
the prevailing conditions, will be sean to show at a glance
the vulnerability of both horizontal and vertical armor
plate to gunfire of a given class, throughout the ranpe of
the gun.

The invention herein described may be manufactured
and used by or for the Government of the United States
af America for povernmental purposes without the pay-
ment of any royalties thercon or therefor.
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I claim:

1. A calculating device of the character described com-
prising a& chart, a linear range scale 2nd a linear deck
armor scale thereon, said scales being graduated to ad-
vance in the same direction longitudipallv of the chart. a
series of indicia indicating the penetration resisiances of
variant vertical armor thicknesses at a given targst angls
and arranged in order of increasing magnitudes, said in.

divia being progressively . arranged longitodinally of the

chart in order advancing in a direction opposite said
scales, a pair of longitudinally movable indicators one
arranged to coopearate with said series of indicia and (he
other with said deck armor scale, and both with each
other, each of said indicators being arranged o cooper-
ate with sa2id range scale, szid indicators having warning
pottions which when overlapping indicate vulnerability to
both wertical and horizontal attack.

2. A calonlating deviece of the character described com-
prising an elongate chart having a linear scale graduated
in deck armor thickness and advancing in one direction
thercalong, a coordinate svstem carried by said chart and
having one ordinate, representative of range, extending
longitudinally of the chart parallel to and advancing in
the same direction as said scale, tald system having an-
other ordinate transverse to the first representative of
target angle, & series of corves each representative of a
different vertical armor thickness plotted on said system,
each curve showing the penetration resistance of the
armor represented thereby to projectiles of a given type,
snid corves being progressively arranged longitudinally
of the chart in order advancing in a direction opposite to
said seale, & pair of indicatots movable longitudinafly
of said chart one arranged to cooperate with said series of
curves and the other with said deck armor scale, said in-
dicators including warning portions relatively movable

into side-by-side positionsl correspondence indicating

vulnerzbility to both vertical and horizontal attack.
LA ca]culutmg device as set forth in claim 2 in which

suidd scale is aligned with the range atdinate of said sys-

tem in such manfiér a5 to mdicafe the penetra.tmn re-

sistance of deck armor of indicated thicknesses to ]Jro]ec-

tiles of a given t].l]:le at the mnespm:dmg TANEEes:
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4. A calculating device as set forth in claim 2 in which
said linear scale is aligned with the range ordinate of said
system in such manner as to indicate the penetration re-
sistance of deck armor of designated thicknesses to pro-
jectiles of a given 1ype at ranges corresponding to those
on the range ordinate, said indicators being movable lon-
eitudinally with respect to said ordinate and one adapted
to cooperate with said curves and the other with said
sca]n

i A calculaung device ag set forth in claim 2 in whnch
said linear scale is aligned with the range ordinate of said
system in such manner as to indicate the penetration re-
sistance of deck armor of desiznated thicknesses to pro-
jectiles of a given lype at ranges corresponding to those
on the tange ordinate, said indicators having warning
portions extensible longitudinally of the chart parallel to
said ordinate but from opposite ends thereof, one of said
portions being adapted to cooperate with said curves and
the other with said scale.

6. A caleulating device as set forth in claim 2 in Wl'uch
said linear scale is aligned with the range ordinate of said
syslem in such manner as to indicate the penetration re-
sistance of deck armor of desipnated thicknesses to pro-

“jectiles of a piven typé at ranpges corresponding to those

on the range ordinate. said indicalors comprising looped
tapes having portions extending over the face of the
chart and each incorperating an index element and hav-
ing distinctively mearked safe and warning portions on
opposite sides of said index element and advanceable
therewith from opposite ends of the chart, said portions
being movable parallel to and adapted to cooperate with
said range ordinate, curves and scale,
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