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A & W POCKET COMPUTOR
“The Slide Rule of -the Fire Service”

The A & W Pocket Computor is a
calculator designed for use by all those
concerned with the proper operation of
fire pumpers; officers, firemen and particu-
larly pump operators. [t will fit into any
shirt or coat pocket and is made of duz-
able vinylite for long hard use in any
weather.

Briefly, the A & W Pocket Computor
will safely, quickly and accurately give
the exact pump pressure for any single or
double line lay of 124" and 214" hose up
to a lay of 1500" and also give exact loca-
tions and pump pressures of all pumpers
for most efficient relay operations on re-
lays from 1000’ to 7000".

The A & W Pocket Computor was de-
signed by William L. Jaynes, Jr., member
and currently President of the Nedrow
Volunteer F)i{[e Department, Inc,, Ned-
row, New York, after he observed that
improper operation of pumps on fire ap-
paratus resulted in numerous cases of
serious personal injury, expensive hose
ruptures, and costly gauge and pump
damage as well as inefficient fire fighting.

He felt that a method which would
eliminate the need to remember many
formulae, constants factors and mental
calculations during tense moments of a
fire was sorely needed.

The A & W Pocket Computor goes a
long way toward solving this problem.
While it is not expected to be a cureall
any fireman who understands the
mechanics of the pump, can, with this
computor, operate it efficiently and with
safety for himself, his fellow firemen and
his equipment.

The A & W Pocket Computor was de-
signed by a fireman for firemen and
should be especially helpful to volunteer
companies who are called to serious fires
under unusual conditions infrequently as
compared to large municipal departments.

While the A & W Pocket Computor is
self explanatory it will be of some assist-
ance to give a few brief explanations and
work out several hypothetical problems.

The front of the Computor is consid-
ered to be the 114" and 214" hose side
and the back is the relay side.

All computations as shown on the
A & W Pocket Computor are based on
the following factors.

1. All pump pressure readings result in

a nozzle pressure of 50 lbs.

2. All total hose lays are considered as

level for purposes of calculation.

3. All friction loss constants are nor-

mal practice and recognized by the
fire service.

The computor lets the operator know
where 50 lbs. nozzle pressure is so that he

' the 7 “Factors to (ér‘nsider

- can adjust it as desired from this known

point.

To determine pump pressure set the
total hose lay in the window correspond-

| ing to the hose size you are using — 114"

or 215". The correct pump pressure is
read in the window below, opposite the tip
size being used. Example: 500’ of 214"
hose with a 1” tip — operate the pump at
100 lbs. pressure.

Each calculation may be, and in most
cases must be, modified by one or more of
" shown

on the front of the Computor.

Factor 1. If, in our frst example, we
were raising our water 50 ft. we
would pump at 125 Ibs.

Factor 2. If, in otr first example, our
water was descending vertically 50
feet we would pump at 75 lbs.

Factor 3. Just add 5 Ibs. of pump pres-
sure for every story the nozzle is ele-
vated above the ground.

Factor 4. On a double line of equal

length and equal tip size compute
ONE line only for proper pressure
on both lines.
Example: Double 500’ lay — 214"
hose — 17 tip— pump at 100 Ibs.
This factoer also applies on equal
double line lays FROM a Wye. The
pounds of friction loss in the supply
line to‘the Wye must be added to the
pump pressure. See Factor No, 6,




Factor 5. On an unequal double line lay

assume a 550’ and 450’ lay of 214"
hose using 74" and 1” tips. Place
the 1” tip on the short {450') line
and the smaller (72”) tip on the long
(550') line and compute the pump
pressure on the short line (450')
ONLY. The pump pressure oppo-
site the 1" tip is 95 lbs. This will
give you a 50 lb. nozzle pressure on
the 1” tip and a 54 lb. nozzle pressure
on the 78" tip. 1f the tips were re-
versed, the nozzle pressure on the
550" lay with 1” tip would be high
and dangerous,

Factor 6. Concerns Wye layouts and

how to compute them. A Wye lay-
out is actually 2 different lays in one,
In all layouts the GPM discharge of
the nozzle, or in this case, 2 nozzles,
is the important factor. That is de-
termined by the tip size and the pres-
sure applied to the tips. In this case
it will be 50 lbs. Therefore assume
you had a 500/ — 214" lay fo a 214 x
214" Wye and 2 — 300" 214" lays
from the Wye with 34" tips. That
can be construed as being 2 separate
lays composed of one wingle line and
1 double line lay. Turn 300" in the
214" total hose lay window and read
Pump Pressure opposite 34" tip
which is 62 lbs. To determine the
lbs. friction loss in the supply line to
the Wye, find the total GPM dis-

charge from both nozzles as shown in
the Constants Chart beside the tip
sizes and match it up to the GPM
discharge of a single tip. In this
case 2-.374" tips discharging 200
GPM, ‘friction loss per hundred feet
is 10 Ibs., therefore, the friction loss
in the 500’ supply line is 50 lbs. Add
the 50 lbs, to the 62 lbs. which gives
you 112 lbs, Pump Pressure. If a
245 x 14 x 114" ye is used the
friction loss on the supply line is
based on the 214" Constants. Sup-
posing you use 114" lines, 14" Tips
— each discharge 50 GPM, a total
of 100 GPM. '%his is equivalent to a
34" tip used on a 214" line which is 4
Ibs. fraction loss gper hundred, not a
M:} tip on a 1%” line at 40 lbs. —
100",

If the total GPM discharge is under
100 GPM, the friction loss in the
242" supply line would be negligible.

Factor 7. Pertains to Siamese layouts.

The Capacity of 2— 214" lines ap-
proaches Master Stream proportions
and Master Stream - Constants  are
shown at top center of the computor.
The basic number is the friction loss
factor of a single line. If a large
volume of water has to be pumped a
long distancé through a single line
the pressure necessary tu do the job
becomes excessive and would cause
possible damage to pumps and hose

and sometimes would exceed the ac-
tuval capacity of the pump, There-
fore, 2, 3 and 4 lines can be run in
parallel thus reducing the friction
loss 50% for each line added, result-
ing in a much lower pump pressure.
Tﬂerefore. a single 700’ 214" lay —
with 14" tip at 50 lbs. nozzle pres-
sure would necessitate 225 lbs. pump
pressute. However, with 2 lines, 700’
would only be 134 lbs. pump pressure
at 50 lbs. nozzle pressure, 3 lines —
92 lbs. and 4 lines — 71 lbs.

Master Streams are bdperated at 80
ibs. nozzle pressure and only the safe
and correct appliance should be used.
[n all cases, note and put into prac-
tice the cautions indicated on both
front and back of the computor:

The back or relay side of the Computor
is used as lollows:

For relays up to 4000 feet use the left

side
feet

and for lays from 4000 feet to 7000
use the right side. For purposes of

explanation we ‘will use only the right

side.

Problem: 5000 feet lay from water to
nozzle.

Question:

1
2
3

How many pumpers are necessary?
Where are they located in the line?
At what pump pressures will they

operate?




4. What added factors should be con-
sidered?

5. Cautions?

6. What Tip size?

Toe find the answer to these questions

simply place 5000 feet in the Total Hose'

lay window. Pumpers necessary are only
those showing a pressure indication in
the pump pressure window, Locate the
pumpers at the distances shown in the
two windows on the right hand edge of
the computor — 800 feet nozzle to lst
Pumper — 1400 feet between all other
pumpers. Pump pressure for the nozzle
pumper 130 lbs. and relay pumpers 160
Ibs. shown in window below, Factors to
be considered shown on front of, Com-
putor., Cautions to be observed shown in
center of Relay Computor. Equivalent
t(ijp sizes used shown on left side of
omputor. '

Complete step by step directions are
shown in the center of the Relay Com-
putor as to how to accomplish a proper,
efficient and safe relay problem.

All relay pumpers must operate in vol-
‘ume stage and the nozzle pumper in pres-
sure stage. The most efficient relay set
up is shown on the computor and if extra
equipment is available it should not be
used in the line but rather should be kept
on a reserve basis to replace equipment
which might break down. The extra man-
power can be used to maintain the hose

lay in the ‘event of ruptured hose, stand-
ing by with hose clamps and doughnut
roll to replace a length or with a hose
jacket to cover a rupture,

As a matter of information the com-

putor also gives important facts and fac- |
tors involved in pumping. These are |

located in various places on the computor
and a brief explanation of some of them
follows.

Special Nozzle Constants — upper left’

— front — Determine pump pressure with
the computor by using the equivalent tip
size. Baker Ceﬁer is 17 Tip and Bresnan
Distributor is equivalent to 114" Tip. Set
up total Hose lay in 214" window and
read opposite tip equivalent being used.

Fog Nozzle Constants— upper right
— front — Fog nozzles are operated at
100 lbs, pump pressure so add 50 lbs. to

pressure readings when operating Fog. |

Caution must be exercised however, if
other lines are laid that should be op-
erated at 50 lbs. nozzle pressure off the
same pump. OSome of the alternatives
would be to, reach a happy medium in
pump ‘pressure or throttle the discharge
gates to the lower pressure lines, Use a

pifot gauge to determine the amount of

Nozzle Pressure in this case. In this way

both straight stream and fog can be op- |

erated at proper pressures,
114" Fog is Eiuivaleat to 15" Tip —
add 50 lbs.

o

214" Fog is Equivalent to 34" Tip —
add 50 lbs, 2

Periphery Type Jet Constants vary so
greatly from one make to another that no
set constant chart can be determined to
cover them all. Consult the manufac-
turer's instructions for the Constants of a
particular nozzle. If an equivalent tip size
can be determined use the Computor to
determine Pump Pressure plus 50 lbs.

The Wind Velocity Chart in the lower
left front corner provides a ready refer-
ence to determine the effects of wind on
smoke. From this you can determine the
best position for youyr apparatus and the
most advantageous angle to work your
nozzles.

Your comments concerning the various
uses which you will find for your-com-
putor are weJcomed. Bear in mind, how-
ever, that it was impossible to include any
more miscellaneous information pertaining
to pumping and still maintain a pocket
size for the comnutor. Anyone, after
studying the computaor, can work out any
hypothetical problem that could arise.
Practice actual problems with your
pumper, using a pilot gauge to check your
nozzle pressure. We are certain that you
will find the A & W Pocket Computor a
useful tool in your fire work; a tool that
will help you to be a better fireman
whether you are a professional or a vol-
unteer. I
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