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SECTION

SPEGIAL
PRODUCTS

This section includes the following sub-sections:

AMP-FIT Tube Fittings
AMPILLUME Indicator Lights
Closed End Splices
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AMP-FIT TUBE FITTINGS
FOR 14” AND 3,” PNEUMATIC TUBING

Today pneumatic circuitry i1s being used as the control link of more sophisticated processes and
systems. This demands new standards of consistent, controlled reliability in all circuitry components
—especially tube fittings. AMP-FIT tube fittings are designed to meet these standards by utilizing a
precise controlled crimp-on installation technique. This eliminates many problems associated with
the torch or wrench methods of installation and adds a greater degree of versatility!

A new dimension in versatility

The AMP-FIT fitting is the one fitting that can be reliably used with all types of tubing materal!
Join plastic to copper—copper to aluminum or plastic to aluminum—dissimilar tubing materials
are insulated from one another by the neutral fitting. In addition to crimp-on fittings, the AMP-FIT

tube fitting line also includes threaded adapters to maintain complete versatility in integrating with
other components.

Precision installation
Simple and fast as 1-2-3! Drop inserts in tubing—place tubing into one piece fitting and crimp over
metal band. No critical tubing preparation required—no cross threading, no cocked ferrules, no

over-torquing—no bad tube seating. Bcause the applicator tool controls the make-up reliability—
every fitting 1s consistently precision sealed!

CATALOG NUMBER
ITEM Stainless Steel Compression Bands Aluminum Compression Bands
For 1/4" Tubing For 3/8" Tubing For 1/4" Tubing For 3/8" Tubing

. COUPLING 332268 332273 331683 332154
&9 ELBOW 332269 332274 331684 332152
TEE 332270 332275 331685 332153

LONG ELBOW 332271 - 331890 -
] DEAD END 332272 332276 331946 332151
ANGLE VALVE 332277 332485 331948 332483

»

GLOBE VALVE 332278 332486 331949 332484
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_ITEM Description Catalog Number

V4" Fitting to %4 ” Pipe Thread 331887

* MALE %" Fitting to % ” Pipe Thread 1-331887-0
ADAPTER %" Fitting to % ” Pipe Thread 332487

%" Fitting to %” Pipe Thread 1-332487-0
Y4 ” Fitting to %4 ” Pipe Thread 331888

FEMALE % Fitting to 14” Pipe Thread 1-331888-0
ADAPTER %" Fitting to %4 ” Pipe Thread 332488

Y% ” Fitting to % ” Pipe Thread 1-332488-0
A7 Elting o 21160 Tuns 35700

4" Fitting to ubing 3

. REDUCER ¥ Fitting to 3/16” Tubing 332491
%" Fitting to %” Tubing 332526

Y " Tubing to % ” Pipe Thread 1-331887-1

MALE ¥ " Tubing to 18" Pipe Thread 1-331887-2
\ CONNECTOR % ” Tubing to % ” Pipe Thread 332363

w %" Tubing to % ” Pipe Thread 1-332363-0

Y ” Tubing to % ” Pipe Thread 1-331888-1

- FEMALE % ” Tubing to 4" Pipe Thread 1-331888-2
CONNECTOR ¥%” Tubing to % ” Pipe Thread 332311

3% ” Tubing to % ” Pipe Thread 1-332311-0

BULKHEAD Y ” Tubing to %4 ” Tubing 331947
UNION % ” Tubing to 3% ” Tubing 332489

m UNION Y4 ” Tubing to %4 ” Tubing 332501

%" Tubing to % ” Pipe Thread 332146

MALE Y ” Tubing to % Pipe Thread 332147

ELBOW % ” Tubing to %4 ” Pipe Thread 332418

% ” Tubing to %" Pipe Thread 332419

l %" Tubing to % ” Pipe Thread 332148

2 FEMALE Y ” Tubing to ¥%” Pipe Thread 332149

ELBOW Y8 ” Tubing to % ” Pipe Thread 332421

% ” Tubing to % ” Pipe Thread 332422

Catalog Number

ITEM
TUBING INSERTS For 1/4" Tubing _For 3/8" Tubing

FOR PLASTIC TUBING 331672 332280
w FOR ALUMINUM TUBING 331673 332281
FOR SOFT COPPER TUBING 332279 332282

FOR TYGON TUBING 1-331672-1 -

Tooling

The AMP-FIT applicator is a precision tool

‘designed to apply correct crimping pressure
through a patented 360° crimp. Once crimping
pressure is started, the applicator will not re-
open until the fitting is perfectly crimped. Over
or under crimping is impossible and consistent
reliability is assured.

Catalog Number

For % ” Tubing For %" Tubing
69498 69671
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AMP-FIT MODULAR MANIFOLDS

AMP-FIT modular manifolds of inert nylon are hghtweight, compact, easy to handle and offer
greater freedom in manifold design. A customized distribution system can be assembled, expanded,
disconnected or modified using these unmque ‘‘building block” components without special tools
or skills. :

Functional flexibility is attained with a minimal number of individual components and all manifold
blocks are compatible with standard AMP-FIT crimp fittings through special outlet adapters All
outlets feature quick disconnectability and 360° rotation without loss of pressure integrity.
AMP-FIT Modular Manifolds fulfill the long-standing requirement for economical, rapidly assembled
systems of pneumatic distribution.

Simple, no-tool assembly

AMP-FIT manifold components inter-connect rapidly and easily by hand with a quarter turn that
locks each unit in the position determined by the user. The flange of one block engages a lip on
the other and a Buna O-ring provides a high integrity seal within the connection. Combinations of
blocks and spacers can be arranged in line or in 180° opposition with outlet centers as close as
one inch. A special PVC track provides a convenient mounting arrangement for the assembled
manifolds.

ITEM Description Catalog Number
3 CAP Manifold Male Cap 332157
u CAP Manifold Female Cap 332159
i BLOCK Manifold Block, % ” Outlet 332160
; Mamifold Inlet, Female %" 332162
w INLET Manifold Inlet. Female ¥ 332494
Manifold Inlet, Male %" 332165
ﬁ INLET Mantfold Infet. Male ¥ 332495
E SPACER Mamifold Spacer 332497
EXTRUDED PVC TRACK For mounting 332512

Standard fength 24 inches manifold assemblies
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NEON AND INCANDESCENT INDICATOR LIGHTS

AMPILLUME neon and incandescent lights represent a major advance in pilot light design for use in
test equipment, transportation, control-panel, inter-com systems, computers, vending machines,
electrical appliances, radios, record players, ground support equipment, battery powered emergency
systems, and other equipment.

e

FEATURES

Fits standard .519”/.514” diameter hole in
.062”/.032” thick material.

No mounting hardware is required on panel
—fins on AMPILLUME housing securely
lock lights into position.

Lenses made of shock resistant nylon are
highly resistant to etching by fats and
detergents.

Extremely thin surface coloring allows bet-
ter light diffusion through the natural core.
True color values are accurately transmitted
in uniform, non-directional illumination.

Raised or “top hat' lenses are held in place
with a stainless steel bezel.

Flush lenses are available with or without
decorative stainless steel bezel.

Natural, red, orange, amber and yellow
colors are standard for neon.

Incandescent type permits use of standard
colors, plus blue, green and purple.

Neon bulbs have a normal life expectancy
of 25,000 hours.

Incandescent lamps last up to 50,000 hours
depending upon environmental conditions.

§Sub-section: © Copyright 1964 by AMP Incorporated. All International Rights Reserved.
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SPECIFICATIONS

Catalog Voltage “A” Bulb Method of Lens Remarks
Number Rating Dia. Type Termination Type

380608 250 Neon .187 Tabs Flush With bezel

380607 125 Neon .187 Tabs Flush With bezel
1-380671 24 .625 Incandescent .187 Tabs Flush With bezel
1-380639 12 Incandescent .187 Tabs Flush With bezel
1-380640 6.3 Incandescent .187 Tabs Flush With bezel

380615 250 Neon .187 Tabs Flush Without bezel

380614 125 Neon .187 Tabs Flush Without bezel
1-380667 24 .600 Incandescent .187 Tabs Flush Without bezel
1-380638 12 Incandescent .187 Tabs Flush Without bezel
1-380641 6.3 Incandescent .187 Tabs Flush Without bezel

380628 250 Neon .187 Tabs Raised With bezel

380627 125 Neon .187 Tabs Raised With bezel
1-380672 24 625 Incandescent .187 Tabs Raised With bezel
1-380643 12 Incandescent .187 Tabs Raised With bezel
1-380642 6.3 Incandescent .187 Tabs Raised With bezel

COLOR CODING OF LENS

Color For Neon Bulb Specify  For Incandescent Bulb Specify
Natural -1 after catalog number -1 after catalog number
Red -2 after catalog number -2 after catalog number
Orange -3 after catalog number -3 after catalog number
Amber -4 after catalog number -4 after catalog number
Yellow -5 after catalog number -5 after catalog number

Green -6 after catalog number
Blue -7 after catalog number
Purple -8 after catalog number

NOTE: All Housings Nylon.

APPROVAL—UL file No. E-33731 and assign-
ment numbers 62N1477 and 62N3137.
APPLICATION WIRING—Order AMP part No.
1-380690-1 for leads 6” long of 20 AWG wire,
pre-terminated with .187” FASTON recepta-
cles to mate with AMPILLUME tabs. Pre-
terminated leads are available only when or-
dered with AMPILLUME lights. .187” FASTON
receptacles, AMP catalog No. 42452-2, are
also available to be applied with hand crimp-
ing tool No. 90180-1.

STAMPED NUMBERS—Lenses are available
on special order with hot stamped, black
filled numbers.

FASTON* TERMINAL

MOUNTING—Self-mounting on panel thick-
nesses of .032” to .062”. Used with Tinner-
man clip (C-867-017) on panels .063” to
.500” in thickness.

MOUNTING HOLES—Bulbs snap securely
into a .519” to .514” diameter hole.

TERMINATION—.187” tab, .020” thick.

VOLTAGE—250V and 125V AC, 6.3V, 12V
and 24V DC.

LIFE EXPECTANCY.—Approximately 25,000
hours for 250V and 125V neon bulbs; 50,000
hours depending upon environmental con-
ditions for 12V and 6.3V incandescent bulbs;
and 3,000 hours for 24V incandescent bulbs.

RAISED LENS

FLUSH LENS




Seif-mounting in .032” to .062” thick panel

material

Miniature design—fits .312” to .317” diam-

AMPILLUME* INDICATOR LIGHT (312 Series)

eter mounting hole

Unique wedge-fit design — no mounting
hardware necessary

Integral 6” leads
Easy front panel extraction

FEATURES
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Long-life neon lamp—rated at 25,000 hours
Uniform dispersion of light
Available with 125 or 250 volt neon lamps

Two lens styles—flush and raised

Currently available in natural or red color
#18 AWG stranded wire leads with 105°C

thermoplastic insulation

U.L. Approved

SPECIFICATIONS
FLUSH LENS RAISED LENS
.375 DIA. © .375 DIA.
=T T
175
025
1.657 1.762
U U _ 1
e 310 le- J
o 310
DIA.
- -l
Voltage Lens Lens Voltage Lens Lens
Catalog No. Rating Type Color Catalog No. Rating Type Color
1-380711-1 250 Flush Natural 1-380700-8 125 Flush Natural
1-380711-2 250 Flush Red 1-380700-9 125 Flush Red
1-380711-3 250 Raised Natural 2-380700-0 125 Raised Natural
1-380711-4 250 Raised Red 2-380700-1 215 Raised Red
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A-MP* CLOSED END SPLICES

740 po— 6406 00— e 12 -———»l

szl

485 —| 3438 l.— .500-1 '-_ o ""I

36964 35115 328890 329251
PURPLE BOMB-TAILx SPLICE NYLON CLOSED END SPLICE TRANSLU%I}E,IIV-'II'CBEOMBJAIL TRANSLUCSI'E)T'II'CBEOMB-TAIL

5 6 7 8
Je— 7656 t——— 1.010 -—a-I 1125 !.__ 7188
N —
T
| 1‘% | | |
L
Iw,4375-' L-_ ,594—-| l-— 594 Lf—l
3750
35653 36965 321519 324067
TRANSLUCENT SPLICE  PURPLE BOMB-TAIL SPLICE  PURPLE BOMB-TAIL SPLICE TRANSLUCENT SPLICE

1.5313

fe——1.125

l i l*—.718———|
I | .
————J/ |-.485—-J

L

=
T

438 375 - J13 l
324222 328400 320788 34306
TRANSLUCENT SPLICE  TRANSLUCENT SPLICE GREEN BOMB-TAIL SPLICE BLUE BOMB-TAIL SPLICE
13 14 15 16

e T B s e

= 0O |
i ==

34349 34864 34308 34865
BLUE BOMB-TAIL SPLICE BLUE BOMB-TAIL SPLICE ~ YELLOW BOMB-TAIL SPLICE  YELLOW BOMB-TAIL SPLICE




SPECIFICATIONS
. Approved Wire :
Catalog Wire Insulation Approval - e Splice
Number  Size Materal P T T oo lm‘& Compination Material
1 36964 22-14 Vinyl A X X 18-16 1S 1394 Copper
Max. Ins. Dia. .187 Tin plated
2 35115 22-14 Nylon ECN X X 18-16 1S 1271 Copper
Max. Ins. Dia 250 Tin plated
3 328890 18-16 Vinyl ECV 3 X 18-16 1S 1395 Steel
Max. Ins Dia .265 Tin plated
4 329251 18-12 Vinyl ECV X X 18-12 1S 1479 Copper
Max Ins Dia. .350 Unplated
5 35653 18-10 Nylon ECN X X 18-10 1S 1021 Copper
Max. Ins. Dia. 370 Tin plated
6 36965 18-10 Vinyl Vs X X 18-10 1S 1029 Copper
Max. Ins Dia 312 Tin plated
7 321519 18-10 Vinyl ECV X X 18-10 1S 1002A Copper
Max. Ins Dia 360 Tin plated
8 324067 18-10 Nylon EC X X 18-10 1S 1003 Steel
Max tns Dia 370 Tin plated
9 324222 18-10 Nylon ECN X X 18-10 1S 1021 Copper
Max. Ins Dia 500 Tin plated
10 328400 18-10 Nylon EC X - 18-10 IS 1003 Copper
Max Ins. Dia .370 Unplated
11 320788 18-8 Vinyl ECV X X 18-8 IS 1008 Copper
Max Ins Dia .500 Tin plated
12 34306 16-14 Vinyl Vs X X 18-16 IS 1396 Copper
Max. Ins Dia. 170 Tin plated
34349 16-14 Vinyl Vs X X 18-16 IS 1396 Copper
13 Max. Ins Dia. Oval Tin plated
130 x .240
14 34864 16-14 Vinyl Vs X X 18-16 IS 1396 Copper
Max Ins. Dia 200 Tin plated
15 34308 12-10 Vinyl Ve X X 18-10 1S 1397 Copper
Max Ins. Dia. .230 Tin plated
16 34865 12-10 Vinyl Vs X X 18-10 1S 1397 Copper
Max Ins. Dia 300 Tin plated

$VOLTAGE AND TEMPERATURE RATING CODE: ECN: 300V, 105°C; EC: 600-1000V, 105°C VS: 300V, 90°C; ECV:
600-1000V, 90°C

CRIMPING TOOLS ""'— A _'I

Pneumatic Head Preumatic Head Die Assembly
Item Hand Tool For 69005 For 63010 . For 69365 & 45110 B -4
Tool Tool Tools
45216
1 48087 45217 - 45218 ltem A (Max.) B (Max.)
48208
2 15716 1 .40 485
48208 45217 — 45218
69145 69238-1 (Head) 2 baoe 3438
(Straight Action) 69239  (Dies) — 69303-2 3 1000 500
4 46866 = 46516 46702-1
47811 4 1125 570
5 45219
48208 37836 45220 45221 5 7656 4375
6 45219 6 1010 .594
48208 37836 45220 45221
7 45219 7 1125 594
48208 37836 45220 45221
8 46866 - 16516 7811 8 788 3750
9 45219 9 1125 438
48208 37836 45220 45221 -
10 46866 - 46516 47811 10 7188 375
46702-1 _—
1 £9335 - 59244 - u 1% 9
12 45329 12 718 485
45330 — ~ - -
13 45329 45328 — — 13 750 485
14 45329 45328 — — 1 97 485
15 45324 P S
59499-1 45323 45325 - 15 950 594
16 45324

59499-1 45323 45325 — 16 1.010 594
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AMP-FIT Tube Fittings installed on a comfort control panel which controls heat, air
conditioning and humidity

m;-z-‘:

e

39883389
AR R R RN

Gl

383
399

@l 6l
161 61
181 61

Water Treatment Plant Control Board features more than 200 AMPILLUME lights
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SECTION

REFERENGE
and
INDEX

This section includes the following sub-sections:

Conversion Charts
Product Cross Reference Index
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CONVENIENT TABLES FOR. ..

1. Converting Wire Gage to Inches of Diameter and Circular Mil Area and
2. Selecting Proper Size A-MP Terminals or Connectors
Use to Convert Wire Gage to Inches of Diameter, and CMA
To read mils direct, move decimal point three places to the right.

Dia. ) Dia.

AWG Inches CMA AWG Inches CMA
4/0 .460 212,000 19 .036 1,290
3/0 410 168,000 20 .032 1,020
2/0 365 133,000 21 .0285 810
1/0 325 106,000 22 .0253 642

1 289 83,700 23 0226 509

2 .258 66,400 24 .0201 404

3 229 52,600 25 .0179 320

4 .204 41,700 26 .0159 254

5 .182 33,100 27 0142 202

6 162 26,300 28 0126 160

7 144 20,800 29 0113 127

8 128 16,500 30 0100 101
9 14 13,100 3 .0089 79.7
10 102 10,400 32 .0080 63.2
n .09 8,230 33 .0071 50.1
12 .081 6,530 34 .0063 39.8
13 072 5,180 35 0056 315
14 064 4110 36 .0050 25.0
15 .057 3,260 37 i .0045 198
16 051 2,580 38 .0040 15.7
17 .045 2,050 39 .0035 12.5
18 .040 1,620 . 40 .0031 9.9

AMP TERMINAL AND CONNECTOR RANGE CHART
Use to Select the Proper Size Terminal or Connector

Terminal Terminal
Connector CMA Connector CMA

Size Range Size Range
26-22 202- 810 6 . 20,800- 33,100
24-18 H.D. 320- 2,050 4 33,100- 52,600
22-16 509- 3,260 2 52,600- 83,700
22-14 509- 5,180 1/0 83,700-119,500
20-16 H.D. 810- 3,260 2/0 119,500-150,500
16-14 2,050- 5,180 3/0 150,500-190,000
16-14 H.D. 2,050- 5,180 4/0 190,000-231,000
16-10 2,050-13,100 231-300 MCM 231,000-300,000
14-12 3,260- 8,230 301-380 MCM 301,000-380,000
12-10 5,180-13,100 381-478 MCM 381,000-478,000

8 13,100-20,800 479-600 MCM 479,000-600,000
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COPPER DATA

Resistivity and Density
(Based on National Bureau of Standards)

The international annealed-copper standard of 100% conductivity (NBS Circular
No. 31), based on the international Ohm, is as follows at 20 C:
Resistance of a uniform, annealed copper wire one square millimeter in cross section,
and one meter long = 1/58 ohm = 0.017241" ohm. Density — 8.89 grams per cubic
centimeter. These values also can be expresed as:
0.017241 ohm (meter, mm?)
10.371 ohms per foot for one circular mil cross section
1.7241 microhm per centimeter cube
0.67879 microhm per inch cube
0.15328 ohm per meter for weight of one gram
875.20 ohms per mile for weight of one pound.

TEMPERATURE COEFFICIENT OF RESISTANCE

The temperature coefficient of resistance at constant mass and free expansion of stand-
ard annealed copper of 100% conductivity is per degree centigrade, 0.00393 at 20 C
or 0.00385 at 25 C.
Resistance values of copper wire of 100% conductivity given in tables at 25 C may
be corrected for any temperature by means of the following equation:
R, = Ry [1 4+ 0.00385 (+ — 25)]
Where R, = resistance in ohms at temperature t
Ris = resistance in ohms at 25 C
t = temperature of wire in degrees C

BREAKING LOADS OF COPPER WIRE

Breaking|load, Lb. Breaking|load, Lb.
*Hard- tAn- . *Hard- tAn-
Size drawn nealed |' Size | drawn nealed
Diam. in. AWG (Min.) (Max.) || Diem.in. | AWG | (Min.) (Max.)
0.4600 | 0000 8140 5980 0.1285 8 826 480
0.4069 000 6720 4750 0.1144 9 661 | 380
0.3648 00 5520 3760 0.1019" 10 529 314
03249 0 4520 2980 0.0907 n 423 | 249
0.2893 1 3690 2430 0.0808 12 337 | 197
0.2576 2 3000 1930 0.0720 13 268 156
0.2294 3 2440 1530 0.0641 14 213 124
0.2043 4 1970 1210 0.0571 15 170 98
0.1819 5 1590 962 0.0508 16 135 78
0.1620 6 1280 762 0.0453 17 107 62
0.1443 7 1030 605 0.0403 18 85 49

* Based on ASTM B1.537 t Based on ASTM B3-537
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DECIMAL EQUIVALENTS

Dec- Dec-
Fractional imal  Milll- Fractional imal  Milli-
Inches Inches meters Inches Inches meters
/64 .o 0156 33/64......cciiiii .5156
1/32............. .0313 5118....13
.0394.... 1 17/32 ceee... 05313
364 .0469 35/64.......ccciinnnn... 5469
1/16.... 0628 .5512....14
§/64.. ..., 0781 9/16...; 5625
0787....2 ) 31/64.......cccvvvnnnn.n.... 5181
3/32............. .0938 .5905....15
764, ..o, .10%4 19/32............. 5938
JI81.... 3] 39/64.........oeiial..... 6094
1/8.... .125% 8/8.... 6250
9/64. ..., 1406 .6299....16
§/32............. 1563 41/64. ... ... .6406
1575.... 4 a/3............. .6563
n/6d....cooeiviviinnnn... Ans .6693....17
3/16.... 1875 43/64..........coiiin... 6719
.1968.... 5 11/16.... 6878
13/64. ..ot .2031 45/64...................L .7031
1/32............. 2188 .7087....18
15/64...................... 234 23/32............. 7188
2362....6 | 47/64...................... 7344
1/4.... .2500 .7480....19
17/64..ccceneniiiieennnn... .2656 3/4.... .7500
275.... 7 | 49/64............... ...... .7656
9/32............. .2813 25/32............. 7813
19/64. ..o .2969 7874....20
§/16.... 3128 S1/64.........ccoiiiiinn.., .7969
3150.... 8 13/16.... .8128
a/64...................... .3281 8268....21
/32 ........... .3438 83/64. ... ...l 8281
.3543.... 9 27/32............. .8438
B/64............00cnn..... .3594 85/64...........c0iinn... .8594
3/8.... 37150 .8661....22
25/64..........iiiiiinnnn 3906 1/8.... 8150
3937....10 | 57/64... ... ....iiin...... .8906
13/32............. .4063 .9055. ..23
21/64...........oiiiinnn.. .49 29/32............. .9063
A331....11 ) 59/64.... .. ...l .99
1/16.... 4315 15/16.... 9378
29/64.........ciiiin .4531 9449 .. 24
15/32............. 4688 61/64, . .................... 9531
4724....12 31/32............. .9688
31/64...........l 4844 9842, .25
1/2...... 3000 63/64...........ciiinial, 9844
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CONVERSION TABLES

1 inch =25.4 mm, 1 in. of water =0.0361 Ib. per sq. in.
1 mm. =0.03937 in. = 0.0735 in. of mercury
1 foot =30.48 cm. 1 ft. of water =0.4332 Ib. per sq. in.
1 meter =239.37 in. =0.8824 in. of mercury
1 mile =1.609 km.
1 km, =0.6214 mile 1 in. of mercury=0.4912 Ib. per sq. in.
=13.58 in. of water
1sq.in. =6.4516 sq. cm. =1.131 ft. of water
1sq.em. =0.155 sq. in. 1 cm. of mercury =0.1934 Ib. per sq. in.
1sq. ft. =929.03 sq. cm.
1 atmosphere = 14.696 Ib. per sq. in.
Teouin. =16.39 cu. cm. =33.95 ft. of water
Tcou ft. =1728 cu.in. =760 mm. of mercury
1cu ft. =7.4805 U.S. gal.
1 US. gal.=0.1337 cu. ft. 1 Ib. per sq. in. =27.71 in. of water
1 liter =61.0 cu. in, =2.309 ft. of water
1 liter =1.0567 U.S. qt. =2.04 in. of mercury
=0.06804 atmosphere
Vhp. =746 watts 1 kw. =1,000 watts

=33,000 ft. Ib./min.

=2,544 btu./hr.

hp.-hr.=0.746 kw.-hrs.
=1,980,000 ft. Ibs.
=2,545 btu.
=273,740kg. meters

ft. Ib. =1,356 joules
=0.13826 kg. meters
watt =1 joule/sec.
=3.413 btu./hr.
=44.22 ft. lbs./min.

=1.34 hp.
=44,240 ft. Ibs./min.
=56.9 btu./min.

1 kw. hr.=1,000 watt hrs,
=1.34 hp. hrs.
=2,654,200 ft. |bs.
=3,413 btu.
= 3,600,000 joules

1 btu. =1052 watt sec.
=778 ft. Ibs.
1 joule =1 watt sec.

=0.73756 ft. Ibs.

MISCELLANEOUS

1 mile=1760 yds.= 5,280 ft.

1 fathom =6 feet
1 sq. mile =640 acres

1 acre=208.7 ft. x 208.7 ft,
1 cord wood=4 x 4 x 8 ft.
1 bushel =4 pecks =32 qts.
1 cir. in.=1,000,000 cir. mils

1 cu. ft.=1728 cu. in.
1 gal. =4 gts.

1 score =20 units

1 ream =480 sheets

1 gross = 144 units

1 hand =4 inches

1 ounce =437.5 grains
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RULES AND FORMULAS

For Calculating Spur Gears
(Full-Depth Teeth)

Dimension Wanted Formula

Cueslor cp = PRX2ING (21418
Diemetral  (pp) DP = 3";6 oP =7N5
Dicmater  (PD) PD = Eh% PD = %IZA%
Dutside - (op) op = 2 op - N2
Number of () N = PD X DP N = P2 X31416

General Formulas for the Strength of Materials

For torsions

For tension and . A
compression: For shear: For bending: (Circular sections)
Pl P=AXS Mb=3_sz M=SP sz
P=AXSie=Z¢ y y °F

Note: The permissible working strass for shear and torsion may be assumed as equal to
about four-fifths the permissible stress in tension.
P = total stress in pounds.

y = distance from center of gravity to
most remote fiber.

§ = permissible working stress In pounds
per square inch.

Z = gection modulus for bending
Zp = section modulus for torsion,
e = elongation or shortening, in inches.

A = grea of cross-section in square
inches.

E = modulus of elasticity.
| = moment of inertia of section (about
an axis passing through the
center of gravity).
Ip = polar moment of inertia of section.
Mb = maximum bending moment, in
inch-pounds.

Mt = torsional moment, in inch-pounds. | = length in inches.

Temperature Conversion

Degrees C X 9 (Degrees F — 32) x

Degrees F = 5 + 32 Degrees C = — S
Ohm's Law
E E
== — = =R =B =R=—
I R i E=Rl W=E=P_
E = Volis R = Ohms | = Amps W = Waits

Values for Functions of »
x = 3.141592653 #* = 31.0062767 5 = 0.1013212

— = 0.3183099
4

o = 9.8696044 ’_" = 0.0322515

/7 = 17724539 T'iia = 0.0174533

V }r-- 0.5641896 '-29 = 57.2957795




SURFACE AND VOLUME OF SOLIDS

Cube
s
)

vV = st
s =V V_
Sphere

4xr?  xd®
V=3 =%

A = 4xr? = xd?
r=0.6204V V

Cylinder

f—n —+ 4
V = xrth = 07854 d*h
S = 6.2832rh = x dh

Portion of Cylinder

f—n,—

by L—l
V = 1.5708 r2 (hy + ha)
S =xr(h + ho)

Spherical Segment
3
rs
h S
V Bthz(f— ‘5) =I’h(§+z>
A=2xth=x (f—; +h’)

ce=2vh(2r = h r=""

/T

Hollow Cylinder

fo—n —] °
V =xh(R2—r?) =07854h(D?—d?
=xht{2R —#) =xht(D —1)
=xht{2r +1t) =xht{d +1)
= x ht(R +r) = 15708 ht (D + d)

Spherical Sector

=2h

14

A=xr(2h+ Yac)
c=2+h(2r —h)

Cone
~,
l-——n——l
V = 1.0472 rth = 0.261¢ d?%

A=xrvV i fh=an
s=vVrtp

Torus

2
V=21’Rr’="»Dd7

A = 4 x2Rr = x2Dd

Frustum of Cone

¥ @
j_ ]
T
l-—u—-'
1.0472h (R? + Re + )
A=uxs(R +7)

s=V R-r +h

<
[
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Solution of Right-angled Triangles

Sides and Angles Formulas for Sides and Angles
Known to be Found
Sidesaandb.... |c=+/a?—b? | sinB =:— C=90°—B
Sidesbande.... |o=+/b'+¢ tan=t— C=90°—8
Side 8; angle B... | b=asin B c=acos B | C=90°—-8
Side b; angle B... | o=—— c=bcotB |C=90°-8
sin B
Side b; angle C. .. a=—£— c=btan C | B=90°~C
cos C
Solution of Oblique-angled Triangles
b=° sinB _asinC _asin(A+B)
One side and two TSinA T iinA Y
angles known. b sin C
Q, Area L20sin L
tan A= asin C c=0sin C
Two sides and angle o A= e cos C sin A
between them known. b s
o b C Areq =200 C
2
a
Two lk;n and angle sin B =w =g—,’—'15
opposite one side a sin A
:’I“L‘I“': Area=9b 2sin C
24 el —q?
Three sides known. cos A =b td-ga sin B =b sin A
a, b, ¢ 2 be a
Note: C=180—(A+B) absinC
Areg =—r——
2
Area of Plane Figures
Trapezoid Triangle Are = b__h =l +b+c
. 2 - Area = /s (s —a) (s — b) (s —¢)
Parallelogram Ellipse A = yab = 3.1416 ab.
Approximate formula for perimeter
Area = bh
5 P = 31416 /2 (0* + b?)
Trapezium Reg. Hex. A = 2,598 s! = 3.464 r?

&, R=18=1155r

Am_b(h+h');-oh + ¢h
o b ¢

> r = 0.866 5 = 0.866 R

Circle Segment . w24/h(2r—h) h=r—-YhVip-@a
Area = xr8 -1 R L o 57.2961
(-}  { \ r B,I a ;
Cir. m 2 xr

{L—c I A=Wl —c( —~h)

= 0.01745 rx




COMPARATIVE PHYSICAL AND MECHANICAL
Properties of Metals

(Approx.)
Tensile Yield Shear Modulus of Coefficient
Strength Point Strength Elongation Elasticity of Thermal Density
1000 Ibs, per 1000 |bs. per | 1000 lbs. Brinell in 27 1,000,000 Expansion per Ibs. per
sq. in, sq. in. per sq. in. Hardness % Ib/sq. in. °F. at 68° F., cu. in.
Aluminum. ., .. .. 15— 50 10— 30 12 25—-100 5-—-20 10 .0000130 .095—.106
Brass. ......... 50— 60 20— 45 38 50— 80 25—65 15 .0000114 .305
Bronze. ........ 40— 60 10— 55 40 55—100 5—40 15 .0000101 .320
Copper. .. ...... 35— 50 10— 50 . 45—100 20—-50 16 .0000097 .323
fron, Cast. .. .... 15— 35 é6— 20 24 100—-3060 | ...... 16 .0000056 .253—-.260
iron, Wrought. . . 40— 50 20— 40 40 100 { ...... 20 .0000066 .260—.269
lead........... 1.8— 3.3 e - 4 PO 2 .0000162 411
Magnesium. . . .. 15— 40 15— 35 18 33— 78 5—15 6.5 .0000145 .063—.067
Nickel. . ... ..., 70— 85 40— 80 v 85—125 5—40 30 .0000073 327
Nickel Silver. . .. 60— 80 20— 75 R 5—40 18 .0000083 314
Phos. Bronze. . .. 50— 80 15— 70 ... 125—240 5-50 16 .0000099 .320
Zinc. .......... 5— 15 4— 10 30 80—100 7—10 . .0000152 .238—.242
Steel, Carbon. . .. 75—120 60—100 75 150—250 20-—-30 28 .0000065 .283
Steel, Alloy. . ... 125—200 75—150 110 200—300 15—45 29 .0000080 .283
Stainless Steel. .. 100—250 85—200 125 150—400 1555 28 .0000095 .290

LGE
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PROPERTIES OF MATERIALS

e MR CRIES ol oM,
Aluminum Al 1215 .0000133 64.9 .098
Antimony Sb 1167 .00000627 4.42 .239
Beryllium  Be 2345 .0000068 9.32 .066
Bismuth Bi 520 .00000747 1.50 .354
Cadmium Cd 610 .00000166 22.7 .313
Chromium Cr 2822 .0000045 13.2 .258
Cobalt Co 2714 .00000671 17.8 .322
Copper Cu 1981 .0000091 100. .323
Gold Au 1945 .0000080 71.2 .697
Iron Fe 2795 .0000066 17.6 .284
Lead Pb 621 .0000164 8.35 409
Magnesium Mg 1204 .0000143 38.7 .063
Mercury Hg —38 —_ 1.80 .489
Molybdenum Mo 4748 .00000305 36.1 .368
Nickel NI 2646 .0000076 25.0 322
Platinum Pl 3224 .0000043 17.5 774
Salenium Sa 428 .0000206 14.4 174
Silver Ag 1761 .0000105 106. .380-
Tellurium To 846 .0000093 — 224
Tin Sn 450 .0000124 15.0 .264
Tungsten w 6098 .0000022 31.5 .698
Venadium v 3110 —_ 6.63 .205
Zinc Zn 787 .0000219 29.1 .258

(Continued)



PROPERTIES OF MATERIALS

359

Liquids Lb./Gal. Others Lb. Cu. In.
Acetone 6.6 Asbestos-Lbr. .060
Alcohol (100%) 6.8 Concrete .069-.087
Ammonia 7.4 Cork .009
Benzene 6.4 Felt (Medium) 014
Benzol 7.4 Fibre .045
Carbon Tetrachloride 13.3 Glass .074
Castor Oil 8.1 Leather .034
Gasoline 6.1 Micarta .050
Glue Liquid 10.7 Paper-Hard .035
Hydrochloric Acid 9.4 Kraft .025
Inerton 12.9 Porcelain .037
Kerosene 6.7 Rubber-Soft .054
Lard Oil 7.7 Slate .101
Linseed Oil 7.8 Tar-Pitch .036
Machine Oil 7.5 Dry Air at 72° F .0000432
Paints 10.3-13.5 Lumber

Shellac 7.5 Ash .027
Sodium Silicate 12.0 Chestnut .022
Sulphuric Acid 15.3 Hemlock .014
Tung Oil 7.8 Hickory .029
Turpentine 7.3 Maple .025
Varnish-Ins 7.0 Oak .023
Water 8.34 Pine (White) .018




360
WEIGHTS OF MATERIALS

Materials ' Lb. per Sp. gr.

Cu. Ft. H0 =1
Aluminum, cast 160 2.56
Aluminum, wrought 169 2.71
Antimony 415 6.62
Asbestos Board 74.91 1.2
Balsa 6.9 .11
Benzene 56.1 .90
Bismuth 606 9.7
Brass, cast 527 8.44
Brass, wire 542 8.70
Bronze 544 8.73
Constanion 554 8.9
Copper 554 8.89
Copper, cast 530 8.5
Cork 14.16 .22-.26
Ether, Sulphuric 45.9 .736
German Silver 518 8.3
Glass 149-187 2.4-3
Gold 1206 19.3
Granite 156-187 2.5-3
Iron, cast 443 7.1
Iron, wrought 486 7.8
Lead, wire 708 11.35
Magnalium 126 2
Magnesium — 1.74
Mercury, fluid 846 13.56
Molybdenum 640 10.2
Naphtha 53 .85
Nickel, cast 550 8.8
Nitric Acid 76.2 1.22
Oak 38-56 .60-90
Qil, linseed 58.8 .942
Qil, Turpentine 54.2 .87
Paper 43-72 .7-1 15
Petroleum 54.8 .88
Phosphor Bronze 549 8.8
Platinum 1330 21.4
Silver 655 10.5
Steel 489 7.8
Sulphuric Acid (Conc.) 114.9 1.84
Tin ’ 454.60 7.3
Tungsten 1173 18.8
Walnut 40.44 .64-.70
Water, pure 62.4 1.000
White Pine (seas) 31 .5

Zinc, sheet 449 7.2




361
A-MP TERMINAL STUD SIZE TABLE

Stud Stud-Hole
St.Ud Diameter Diameter*
Size Inch Inch
#0 .060 .067
#1 .073
.093
#2 .086
#3 .099
.119
#4 112
#5 125
.145
#6 .138
#8 .164 171
#10 .190 197
#12 .216 .223
#14 242 .250
v .250 s
6" 312 2Yga
%" .375 25,
76" 437 29,
" .500 33,
%" .625 21,
%" .750 23,
%" 875 29,
1” 1.000 1V,

*Stud hole tolerance *-.003” on decimal dimensions and +.005” on fractional dimensions.
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TO CONVERT INTO MULTIPLY BY
A

Abcoulomb Statcoulombs 2.998 x 10"
Acre Sq. chain (Gunters) 10
Acre Rods 160
Acre Square links (Gunters) 1x10%
Acre Hectare or

sq. hectometer .4047
acres sq feet 43,560.0
acres sq meters 4,047.
acres sq miles 1.562x10"?
acres sq yards 4,840.
acre-feet cu feet 43,560.0
acre-feet gallons 3.259x 10*
amperes/sq cm amps/sq in. 6.452
amperes/sq cm amps/sq meter 10¢
amperes/sq in. amps/sqcm 0.1550
amperes/sq in. amps/sq meter 1,550.0
amperes/sq meter amps/sq cm 10°¢
amperes/sq meter amps/sq.in. 6.452 x 10°¢
ampere-hours coulombs 3.600.0
ampere-hours faradays 0.03731
ampere-turns gilberts 1.257
ampere-turns/cm amp-turns/in. 2.540
ampere-turns/cm amp-turns/meter 100.0
ampere-turns/cm gilberts/cm 1.257
ampere-turns/in. amp-turns/cm 0.3937
ampere-turns/in. armp-turns/meter 39.37
ampere-turns/in. gilberts/cm 0.4950
ampere-turns/meter amp/turns/cm 0.01
ampere-turns/meter amp-turns/in. 0.0254
ampere-turns/meter gilberts/cm 0.01257
Angstrom unit Inch 3937 x 10~°
Angstrom unit Meter 1x10°%
Angstrom unit Micron or (Mu) 1x10°¢
Are Acre (US) .02471
Ares sq. yards 119.60
ares acres 0.02471
ares sq meters 100.0
Astronomical Unit Kilometers 1.495 x 10¢
Atmospheres Ton/sq. inch .007348
atmospheres cms of mercury 76.0
atmospheres ft of water (at 4°C) 33.90
atmospheres in. of mercury (at 0°C) 29.92
atmospheres kgs/sq cm $.0333
atmospheres kgs/sq meter 10,332.
atmospheres pounds/sq in. 14.70
atmospheres tons/sq ft 1.058

B

Barrels (U.S., dry) cu. inches 7056 .
Barrels (U.S., dry) quarts (dry) 105.0
Barrels (U.S., liquid) gallons 315
barrels (oil) gallons (oil) 42.0
bars atmospheres 0.9869
bars dynes/sq cm 10¢
bars kgs/sq meter 1.020x 10¢
bars pounds/sq ft 2,089.
bars pounds/sq in. 14.50
Baryl Dyne/sq. cm. 1.000
Bolt (US Cloth) Meters 36.576
BTU Liter—Atmosphere 10.409

Table of Ct

Factors rep d by pi

ion of ic Electnic Company, North Lake, Illinos



TO CONVERT INTO MULTIPLY BY
Btu ergs 1.0550 x 10"
Btu foot-lbs 778.3
Btu gram-calories 252.0
Btu horsepower-hrs 3.931x 104
Btu joules 1,054.8
Btu kilogram-calories 0.2520
Btu kilogram-meters 107.5
Btu kilowatt-hrs 2.928 x 10-¢
Btu/hr foot-pounds/sec 0.2162
Btu/hr gram-cal/sec 0.0700
Btu/hr horsepower 3.929x 10-¢
Btu/hr watts 0.2931
Btu/min foot-Ibs/sec 12.96
Btu/min horsepower 0.02356
Btu/min kilowatts 0.01757
Btu/min watts 17.57
Btu/sq ft/min watts/sq in. 0.1221
Bucket (Br. dry) Cubic Cm. 1.818 x 10*
bushels cuft 1.2445
bushels cuin. 2,150.4
bushels cu meters 0.03524
bushels liters 35.24
bushels pecks 4.0
bushels pints (dry) 64.0
bushels quarts (dry) 32.0

c
Calories, gram (mean) B.T.U. (mean) 3.9685 x 103
Candle/sq. cm Lamberts 3.142
Candle/sq. inch Lamberts .4870
centares (centiares) sq meters 1.0
Centigrade Fahrenheit (C°x9/5)+32
centigrams grams 0.01
Centiliter QOunce fluid (US) .3382
Centiliter Cubic inch 6103
Centiliter drams 2.705
centiliters liters 0.01
centimeters feet 3.281 x 10-?
centimeters inches 0.3937
centimeters kilometers 10-3
centimeters meters 0.01
centimeters miles 6.214x 10-¢
centimeters millimeters 10.0
centimeters mils 393.7
centimeters yards 1.094 x 10-?
centimeter-dynes cm-grams 1.020x 103
centimeter-dynes meter-kgs 1.020x 10-¢
centimeter-dynes pound-feet 7.376 x 10°*
centimeter-grams cm-dynes 980.7
centimeter-grams meter-kgs 10-3
centimeter-grams pound-feet 7.233x 103
centimeters of mercury atmospheres 0.01316
centimeters of mercury feet of water 0.4461
centimeters of mercury kgs/sq meter 136.0
centimeters of mercury pounds/sq ft 27.85
centimeters of mercury pounds/sq in. 0.1934
centimeters/sec feet/min 1.9685
centimeters/sec feet/sec 0.03281
centimeters/sec kilometers/hr 0.036
centimeters/sec knots 0.0194
centimeters/sec meters/min 0.6
centimeters/sec miles/hr 0.02237
centimeters/sec miles/min 3.728 x 104

363
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TO CONVERT INTO MULTIPLY BY
centimeters/sec/sec  feet/sec/sec 0.03281
centimeters/sec/sec  kms/hr/sec 0.036
centimeters/sec/sec meters/sec/sec 0.01
centimeters/sec/sec  miles/hr/sec 0.02237
Chain Inches 792.00
Chain meters 20.12
Chains (surveyors’

or Gunter's yards 22.00
circular mils sqcms 5.067 x 10-¢
circular mils sq mils 0.7854
Circumference Radians 6.283
circular mils sq inches 7.854 x 107
Cords cord feet 8
Cord feet cu. feet 16
Coulomb Statcoulombs 2.998 x 10*
coulombs faradays 1.036 x 10~%
coulombs/sq cm coulombs/sq in. 64.52
coulombs/sq cm coulombs/sq meter 104
coulombs/sq in. coulombs/sq cm 0.1550
coulombs/sq in. coulombs/sq meter 1,550.
coulombs/sq meter coulombs/sq cm 10~¢
coulombs/sq meter coulombs/sq in. 6.452 x 10~¢
cubic centimeters cu feet 3.531x10"%
cubic centimeters cu inches 0.06102
cubic centimeters cu meters 10-¢
cubic centimeters cu yards 1.308x 10~¢
cubic centimeters gallons (U. S. liq.) 2.642x 1074
cubic centimeters liters 0.001
cubic centimeters pints (U.S. liq.) 2.113x 1073
cubic centimeters quarts (U.S. ligq.) 1.057 x 103
cubic feet bushels (dry) 0.8036
cubic feet cucms 28,320.0
cubic feet cu inches 1,728.0
cubic feet cu meters 0.02832
cubic feet cu yards 0.03704
cubic feet gallons (U.S. lig.) 7.48052
cubic feet liters 28.32
cubic feet pints (U.S. liq.) 59.84
cubic feet quarts (U.S. liq.) 29.92
cubic feet/min cu cms/sec 472.0
cubic feet/min gallons/sec 0.1247
cubic feet/min liters/sec 0.4720
cubic feet/min pounds of water/min 62.43
cubic feet/sec million gals/day 0.646317
cubic feet/sec gallons/min 448.831
cubic inches cucms 16.39
cubic inches cu feet 5.787 x 10-¢
cubic inches cu meters 1.639x 10-%
cubic inches cu yards 2.143x 1073
cubic inches gallons(U.S. liq.). 4.329x10?
cubic inches liters 0.01639
cubic inches mil-feet 1.061 x 108
cubic inches pints (U.S. liq.) 0.03463
cubic inches quarts.(U.S. lig.) 0.01732
cubic meters bushels (dry) 28.38
cubic meters cucms 10¢
cubic meters cu feet 35.31
cubic meters cu inches 61,023.0
cubic meters cu yards 1.308
cubic meters gallons (U.S. lir,.) 264.2
cubic meters liters 1,000.0
cubic meters pints (U.S. liq.) 2,113.0



TO CONVERT

INTO

MULTIPLY BY

cubic meters
cubic yards
cubic yards
cubic yards
cubic yards
cubic yards
cubic yards
cubic yards
cubic yards
cubic yards/min
cubic yards/min
cubic yards/min

Dalton .

days

decigrams

deciliters

decimeters

degrees (angle)

degrees (angle)

degrees (angle)

degrees/sec

degrees/sec

degrees/sec

dekagrams

dekaliters

dekameters

Drams (apothecaries’
or troy?

Drams (apothecaries’
or troy)

Drams (U.S.,
fluid or apoth.)

drams

drams

drams

Dyne/cm

Dyne/sq. cm.

Dyne/sq. cm.

Dyne/sq. cm.

dynes

dynes

dynes

dynes

dynes

dynes

dynes/sq cm

EN

El

Em, Pica
Em, Pica
Erg/sec
ergs

ergs

ergs

ergs

ergs

ergs

quarts (U.S. liq.)
cucms

cu feet

cu inches

cu meters
gallons (U.S. hq.)
hters

pints (U.S. hq.)
quarts (U.S. hq.)
cubic ft/sec
gallons/sec
hters/sec

D

Gram

seconds

grams

hters ¢

meters
quadrants
radians
seconds
radians/sec
revolutions/min
revolutions/sec
grams

liters

meters

ounces (avoidupois)
ounces (troy)

cubic cm.

grams

grains

ounces

Erg/sq. millimeter
Atmospheres

Inch of Mercury at 0°C
Inch of Water at 4°C
grams

joules/cm
joules/meter (newtons)
kilograms

poundals

pounds

bars

Cm.

Inches

Inch

Cm.

Dyne — cm/sec
Btu
dyne-centimeters
foot-pounds
gram-calories
gram-cms
horsepower-hrs

1,057.
7.646 x 10°
27.0
46,656.0
0.7646
202.0
764.6
1,6159
807.9
0.45
3.367
12.74

1.650 x 10-%
86,400.0
0.1
0.1
0.1
0.01111
0.01745
3,600.0
0.01745
0.1667
2.778 x 107?
10.0
i0.0
10.0

0.1371429
0.125

3.6967
1.7718
27.3437
0.0625
.01
9.869 x 1077
2953 x 1073
4.015x 10~¢
1.020 x 10-?
1077
1073
1.020 x 10-¢
7.233x 1073
2.248x107¢
10-¢

114.30

45

.167

4233
1.000
9.480x 10°"
1.0
7.367 x10°¢
0.2389x 107
1.020x 107?
3.7250 x 10-%
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TO CONVERT INTO MULTIPLY BY
ergs joules 10-7
ergs kg-calories 2.389x 10-"
ergs kg-meters 1.020x 10~
ergs kilowatt-hrs 0.2778 x 10-»
ergs watt-hours 0.2778 x 10~
ergs/sec Btu/min 5,688 x 10-*
ergs/sec ft-lbs/min 4.427 x 10-¢
ergs/sec ft-Ibs/sec 7.3756x10°¢
ergs/sec horsepower 1.341 x 10-%
ergs/sec kg-calories/min 1.433x10"°
ergs/sec kilowatts 10-%

F

farads microfarads 10¢
Faraday/sec Ampere (absolute) 9.6500 x 10
faradays ampere-hours 26.80
faradays coulombs 9.649 x 104
Fathom Meter 1.828804
fathoms feet 6.0
feet centimeters 30.48
feet kilometers 3.048x 104
feet meters 0.3048
feet miles (naut.) 1.645 x 104
feet miles (stat.) 1.894 x 10-¢
feet millimeters 304.8
feet mils 1.2x10¢
feet of water atmospheres 0.02950
feet of water in. of mercury 0.8826
feet of water kgs/sqcm 0.03048
feet of water kgs/sq meter 304.8
feet of water pounds/sq ft 62.43
feet of water pounds/sq in. 0.4335
feet/min cms/sec 0.5080
feet/min feet/sec 0.01667
feet/min kms/hr 0.01829
feet/min meters/min 0.3048
feet/min miles/hr’ 0.01136
feet/sec cms/sec 30.48
feet/sec kms/hr 1.097
feet/sec knots 0.5921
feet/sec meters/min 18.29
feet/sec miles/hr 0.6818
feet/sec miles/min 0.01136
feet/sec/sec cms/sec/sec 30.48
feet/sec/sec kms/hr/sec 1.097
feet/sec/sec meters/sec/sec 0.3048
feet/sec/sec miles/hr/sec 0.6818
feet/100 feet per cent grade 1.0
Foot — candle Lumen/sq. meter 10.764
foot-pounds Btu 1.286x 1032
foot-pounds ergs 1.356 x 107
foot-pouhds gram-calories 0.3238
foot-pounds hp-hrs 5.050x 10-7
foot-pounds joules 1.356
foot-pounds kg-calories 3.24x10°¢
foot-pounds kg-meters 0.1383
foot-pounds kilowatt-hrs 3.766 x 107
foot-pounds/min Btu/min 1.286 x 10-3
foot-pounds/min foot-pounds’sec 0.01667
foot-pounds/min horsepower 3.030x 10°3
foot-pounds/min kg-calories/min 3.24x 104



TO CONVERT INTO MULTIPLY BY
foot-pounds/min kilowatts 2.260x 10~
foot-pounds/sec Btu/hr 4.6263
foot-pounds/sec Btu/min 0.07717
foot-pounds/sec horsepower 1.818x 103
foot-pounds/sec kg-calories/min 0.01945
foot-pounds/sec kilowatts 1.356 x 10-?
Furlongs miles (U.S.) 0.125
furlongs rods 40.0
furlongs feet 660.0

G

gallons cucms 3,785.0
gallons cu feet 0.1337
gallons cu inches 231.0
gallons cu meters 3.785x 103
gallons cu yards 4951 x 103
gallons liters 3.785
gallons (lig. Br. Imp.)  gallons (U.S. liq.) 1.20095
gallons (U.S.) gallons (Imp.) 0.83267
gallons of water pounds of water 8.3453
galions/min cu ft/sec 2228 x 103
gallons/min liters/sec 0.06308
gallons/min cu ft/hr 8.0208
gausses lines/sq in. 6.452
gausses webers/sq cm 10-¢
gausses webers/sq in. 6.452 x 10~
gausses webers/sq meter 10-¢
gilberts ampere-turns 0.7958
gilberts/cm amp-turns/cm 0.7958
gilberts/cm amp-turns/in 2.021
gilberts/cm amp-turns/meter 79.58
Gills (British) cubic cm. 142.07
gills liters 0.1183

ills pints (lig.) 0.25

rade Radian 01571
Grains drams (avoirdupois) 0.03657143
grains (troy) grains (avdp) 1.0
grains (troy) grams 0.06480
grains (troy) ounces (avdp) 2.0833x 103
grains (troy) pennyweight (troy) 0.04167
grains/U.S. gal parts/million 17.118
grains/U.S. gal pounds/million gal 142.86
grains/Imp. gal parts/million 14.286
grams dynes 980.7
grams grains 15.43
grams joules/cm 9.807 x 10-3
grams joules/meter (newtons) 9.807 x 10-3
grams kilograms 0.001
grams milligrams 1,000.
grams ounces (avdp) 0.03527
grams ounces (troy) 0.03215
grams poundals 0.07093
grams pounds 2.205x 103
grams/cm pounds/inch 5.600 x 103
grams/cu cm pounds/cu ft 62.43
grams/cu cm pounds/cu in 0.03613
grams/cu cm pounds/mil-foot 3.405x 107
grams/liter grains/gal 58.417
grams/liter pounds/ 1,000 gal 8.345
grams/liter pounds/cu ft 0.062427
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TO CONVERT INTO MULTIPLY BY
grams/liter parts/million 1,000.0
grams/sq cm pounds/sq ft 2.0481
gram-calories Btu 3.9683 x10-?
gram-calories ergs 4.1868 x 107
gram-calories foot-pounds 3.0880
gram-calories horsepower-hrs 1.5596 x 10-¢
gram-calories kilowatt-hrs 1.1630x 10-¢
gram-calories watt-hrs 1.1630x 10-?
gram-calories/sec Btu/hr 14.286
gram-centimeters Btu 9.297 x 10-*
gram-centimeters ergs 980.7
gram-centimeters joules 9.807 x 10-5
gram-centimeters kg-cal 2.343x 10"¢
gram-centimeters kg-meters 10-3

H

Hand Cm. 10.16
hectares acres 2.471
hectares sq feet 1.076 x 10%
hectograms grams 100.0
hectoliters liters 100.0
hectometers meters 100.0
hectowatts watts 100.0
henries millihenries 1,000.0
Hogsheads (British) cubic ft. 10.114
Hogsheads (U.S.) cubic ft. 8.42184
Hogsheads (U.S.) gallons (U.S.) 63
horsepower Btu/min 42.44
horsepower foot-Ibs/min 33,000.
horsepower foot-Ibs/sec 550.0
horsepower (metric) horsepower 0.9863

(542.5 ft Ib/sec) (550 ft Ib/sec)
horsepower horsepower (metric) 1.014

(550 ft Ib/sec) (542.5 ft Ib/sec)
horsepower kg-calories/min 10.68
horsepower kilowatts 0.7457
horsepower watts 745.7
horsepower (boiler) Btu/hr 33.479
horsepower (boiler) kilowatts 9.803
horsepower-hrs Btu 2,547.
horsepower-hrs ergs 2.6845 x 109
horsepower-hrs foot-1bs 1.98 x 10¢
horsepower-hrs gram-calories 641,190.
horsepower-hrs joules 2.684 x 10¢
horsepower-hrs kg-calories 641.1
horsepower-hrs kg-meters 2.737 x 108
horsepower-hrs kilowatt-hrs 0.7457
hours days 4.167 x 10-?
hours weeks 5.952x 10-?
Hundredweights (long) pounds 112
Hundredweights (long) tons (long) 0.05
Hundredweights (short) ounces (avoirdupois) 1600
Hundredweights (short) pounds 100
Hundredweights (short) tons (metric) 0.0453592
Hundredweights (short) tons (long) 0.0446429

|

inches centimeters 2.540
inches meters 2.540x 102 -
inches miles 1.578 x 103
inches millimeters 25.40



TO CONVERT INTO MULTIPLY BY

inches mils 1,000.0
inches yards 2778 x 10"
inches of mercury atmospheres 0.03342
inches of mercury feet of water 1.133
inches of mercury kgs/sq cm 0.03453
inches of mercury kgs/sq meter 3453
inches of mercury pounds/sq ft 70.73
inches of mercury pounds/sq in. 0.4912
inches of water (at 4°C) atmospheres 2458 x 10?
inches of water (at 4°C) inches of mercury 0.07355
inches of water (at 4°C) kgs/sq cm 2.540x 1072
inches of water (at 4°C) ounces/sq in. 0.5781
inches of water (at 4°C) pounds/sq ft 5.204
inches of water (at 4°C) pounds/sq in. 0.03613
International Ampere  Ampere (absolute) .9998
International Volt Volts (absolute) 1.0003
International volt Joules (absolute) 1-593 x 10~"
International volt Joules 9.654 x 104

J
joules Btu 9.480x 10-4
joules ergs 10
joules foot-pounds 0.7376
joules kg-calories 2.389x 1074
joules kg-meters 0.1020
joules watt-hrs 2778 x 1074
joules/cm grams 1.020 x 10¢
joules/cm dynes 107
joules/cm joules/meter (newtons) 100.0
joules/cm poundals 7233
joules/cm pounds 22.48

K
kilograms dynes 980,665.
kilograms grams 1,000.0
kilograms joules/cm 0.09807
kilograms joules/meter (newtons) 9.807
kilograms poundals 70.93
kilograms pounds 2.205
kilograms tons (long) 9.842 x 10-¢
kilograms tons (short) 1.102x 10-3
kilograms/cu meter grams/cu cm 0.001
kilograms/cu meter pounds/cu ft 0.06243
kilograms/cu meter pounds/cu in. 3.613x10°%
kilograms/cu meter pounds/mil-foot 3.405x 10~
kilograms/meter pounds/ft 0.6720
Kilogram/sq. cm. Dynes 980,665
kilograms/sq cm atmospheres 0.9678
kilograms/sq cm feet of water 32.81
kilograms/sq cm inches of mercury 28.96
kilograms/sq cm pounds/sq ft 2,048.
kilograms/sq cm pounds/sq in. 14.22
kilograms/sq meter atmospheres 9.678 x 10-%
kilograms/sq meter bars 98.07 x 10-¢
kilograms/sq meter feet of water 3.281 x 103
kilograms/sq meter inches of mercury 2.896x 103
kilograms/sq meter pounds/sq ft 0.2048
kilograms /sq méter pounds/sq in. 1.422 x 1073
kilograms/sq mm kgs/sq meter 10¢
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TO CONVERT INTO MULTIPLY BY
kilogram-calories Btu 3.968
kilogram-calories foot-pounds 3,088.
kilogram-calories hp-hrs 1.560 x 10-3
kilogram-calories joules 4,186.
kilogram-calories kg-meters 426.9
kilogram-calories kilojoules 4.186
kilogram-calories kilowatt-hrs 1.163x 103
kilogram meters Btu 9.294 x 1073
kilogram meters ergs 9.804 x 107
kilogram meters foot-pounds 7.233
kilogram meters joules 9.804
kilogram meters kg-calories 2.342x 1073
kilogram meters kilowatt-hrs 2.723x 107¢
kilolines maxwells 1,000.0
kiloliters liters 1,000.0
kilometers centimeters 108
kilometers feet 3,281.
kilometers inches 3937x 10¢
kilometers meters 1,000.0
kilometers miles 0.6214
kilometers millimeters 10¢
kilometers yards 1,094.
kilometers/hr cms/sec 27.78
kilometers/hr feet/min 54.68
kilometers/hr feet/sec 0.9113
kilometers/hr knots 0.5396
kilometers/hr meters/min 16.67
kilometers/hr miles/hr 0.6214
kilometers/hr/sec cms/sec/sec 27.78
kilometers/hr/sec ft/sec/sec 0.9113
kilometers/hr/sec meters/sec/sec 0.2778
kilometers/hr/sec miles/hr/sec 0.6214
kilowatts Btu/min 56.92.
kilowatts foot-lbs/min 4.426 x 10¢
kilowatts foot-1bs/sec 7376
kilowatts horsepower 1.341
kilowatts kg-calories/min 14.34
Kilowatts watts 1,000.0
kilowatt-hrs Btu 3,413
kilowatt-hrs ergs 3.600x 10"
kilowatt-hrs foot-ibs 2.655 x 10¢
kilowatt-hrs gram-calories 859,850.
kilowatt-hrs horsepower-hrs 1.341
kilowatt-hrs joules 3.6x10¢
kilowatt-hrs kg-calories 859.85
kilowatt-hrs kg-meters 3671 x 108
kilowatt-hrs pounds of water

evaporated from and

at212° F. 3.53
kilowatt-hrs pounds of water raised

from 62° to 212° F. 22.75
knots feet/hr 6,080.
knots kilometers/hr 1.8532
knots nautical miles/hr 1.0
knots statute miles/hr 1.151
knots yards/hr 2,027.
knots feet/sec 1.689



TO CONVERT INTO MULTIPLY BY
L
league mi:es (approx.) g 8 <1
Light year iles
Light gear Kilometers 9.46 091 x 10*
lines/sqcm gausses 1.0
lines/sq in. gausses 0.1550
lines/sq in. webers/sq cm 1.550x 10~
lines/sq In. webers/sq in. 10-¢
lines/sq in. webers/sq meter 1.550x 10-3
links (engineer's) inches 12.0
links (surveyor’s) inches 7.92
liters bushels (U.S. dry) 0.02838
liters cucm 1,000.0
liters cu feet 0.03531
liters cu inches 61.02
liters cu meters 0.001
liters cu yards 1.308 x 10-?
liters gallons (U.S. liq.) 0.2642
liters pints (U.S. liq.) 2113
liters quarts (U.S. liq.) 1.057
liters/min cu ft/sec 5.886 x 104
liters/min gals/sec 4403 x 10-3
lumens/sq ft foot-candles 1.0
Lumen Spherical candle power 07958
Lumen Watt .001496
Lumen/sq. ft. Lumen/sq. meter 10.76
lux foot-candles 0.0929
M

maxwells kilolines 0.001
maxwells webers 10-*
megalines maxwells 104
megohms microhms 10n
megohms ohms 10¢
meters centimeters 100.0
meters feet 3.281
meters inches 39.37
meters kilometers 0.001
meters miles (naut.) 5.396 x 1074
meters miles (stat.) 6.214x 1074
meters millimeters 1,000.0
meters yards 1.094
meters varas 1.179
meters/min cms/sec 1.667
meters/min feet/min 3.281
meters/min feet/sec 0.05468
meters/min kms/hr 0.06
meters/min knots 0.03238
meters/min miles/hr 0.03728
meters/sec feet/min 196.8
meters/sec feet/sec 3.281
meters/sec kilometers/hr 3.6
meters/sec kilometers/min 0.06
meters/sec miles/hr 2.237
meters/sec miles/min 0.03728
meters/sec/sec cms/sec/sec 100.0
meters/sec/sec ft/sec/sec 3.281
meters/sec/sec kms/hr/sec 3.6
meters/sec/sec miles/hr/sec 2.237
meter-kilograms cm-dynes 9.807 x 107
meter-kilograms cm-grams 10¢
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TO CONVERT INTO MULTIPLY BY
meter-kilograms pound-feet 7.233
microfarad farads 10-¢
micrograms grams 10-¢
microhms megohms 10-n
microhms ohms 10-¢
microliters liters 10-¢
Microns meters 1x10-¢
miles (naut.) feet 6,076.103
miles (naut.) kilometers 1.852
miles (naut.) meters 1,852
miles (naut.) miles (statute) 1.1508
miles (naut.) yards 2,025.4
miles (statute) centimeters 1.609 x-10°
miles (statute) feet 5,280.
miles (statute) inches 6.336 x 10*
miles (statute) kilometers 1.609
miles (statute) meters 1,609.
miles (statute) miles (naut.) 0.86897
miles (statute) yards 1,760.
miles/hr cms/sec 44.70
miles/hr feet/min 88.
miles/hr feet/sec 1.467
miles/hr kms/hr 1.609
miles/hr kms/min 0.02682
miles/hr knots 0.8684
miles/hr meters/min 26.82
miles/hr miles/min 0.1667
miles/hr/sec cms/sec/sec 44.70
miles/hr/sec feet/sec/sec 1.467
miles/hr/sec kms/hr/sec 1.609
miles/hr/sec meters/sec/sec 0.4470
miles/min cms/sec 2,682.
miles/min feet/sec 88.
miles/min kms/min 1.609
miles/min miles (naut.)/min 0.8684
miles/min miles/hr 60.0
mil-feet cu inches 9.425x 10-¢
milliers kilograms 1,000.
Millimicrons meters 1x10-°
Milligrams grains 0.01543236
milligrams grams 0.001
milligrams/liter parts/million 1.0
millihenries henries 0.001
milliliters liters 0.001
millimeters centimeters 0.1
millimeters feet 3.281x 103
millimeters inches 0.03937
millimeters kilometers 10-¢
millimeters meters 0.001
millimeters miles 6.214 x 107
millimeters mils 39.37
millimeters yards 1.094 x 10-?
million gals/day cu ft/sec 1.54723
mils centimeters 2540x 1072
mils feet ] 8333x10-%
mils inches 0.001
mils kilometers 2.540'x 10-*
mils yards 2.778 x 10~3
miner's inches cu ft/min ‘1.5
Minims (British) cubic cm. 0.059192
Minims (U.S., fluid) cubic cm. 0.061612
minutes (angles) degrees 0.01667



TO CONVERT INTO MULTIPLY BY
minutes (angles) quadrants 1.852x 104
minutes (angles) radians 2.909 x 10~¢
minutes (angles) seconds 60.0
myriagrams kilograms 10.0
myriameters kilometers 100
myriawatts kilowatts 100

N
nepers decibels 8.686
Newton Dynes 1x10%

1]
OHM (International) OHM (absolute) 1.0005
ohms megohms 10-¢
ohms microhms 10¢
ounces drams 16.0
ounces grains 4375
ounces grams 28.349527
ounces pounds 0:0625
ounces ounces (troy) ¢.9115
ounces tons (long) 2.790x 10~
ounces tons (metric) 2.835x 1073
ounces (fluid) cu inches 1.805
ounces (fluid) liters 0.02957
ounces (troy) grains 480.0
ounces (troy) grams 31.103481
ounces (troy) ounces (avdp.) 1.09714
ounces (troy) pennyweights (troy) 20.0-
ounces (troy) pounds (troy) 0.08333
Ounce/sq. inch Dynes/sq. cm. 4309
ounces/sq in. pounds/sq in. 0.0625

P
Parsec Miles 19 x 10"
Parsec Kilometers 3.084 x 10"
parts/million grains/U.S. gal 0.0584
parts/million grains/Imp. gal 0.07016
parts/million pounds/mitlion gal 8.345
Pecks (British) cubic inches 554.6
Pecks (British) liters 9.091901
Pecks (U.S.) bushels 0.25
Pecks (U.S.) cubic inches 537.605
Pecks (U.S.) liters 8.809582
Pecks (U.S.) quarts (dry) 8
pennyweights (troy) grains, 240
pennyweights (troy) ounces (troy) 0.05
pennyweights (troy) grams 1.55517
pennyweights (troy) pounds (troy) 41667 x 1073
pints (dry) cu inches 33.60
pints (11q.) cu cms. 473.2
pints (liq.) cu feet 0.01671
pints (hq.) cu inches 28.87
pints (iq.) cu meters 4732 x 1074
pints (liq.) cu yards 6.189x10°¢
pints (hiq.) gallons 0.125
pints (lig.) liters 0.4732
pints (hq.) quarts (hq.) 0.5
Planck’s quantum Erg — second 6.624 x 10-¥
Poise Gram/cm. sec. 1.00
Pounds (avoirdupois)  ounces (troy) 14,5833
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TO CONVERT INTO MULTIPLY BY
poundals dynes 13,826.
poundals grams 14.10
poundals joules/cm 1.383x 1072
poundals joules/meter (newtons) 0.1383
poundals kilograms 0.01410
poundals pounds 0.03108
pounds drams 256.
pounds dynes 44.4823 x 10¢
pounds grains 7,000.
pounds grams 453.5924
pounds joules/cm 0.04448
pounds joules/meter (newtons) 4.448
pounds kilograms 0.4536
pounds ounces 16.0
pounds ounces (troy) 14.5833
pounds poundals 32.17
pounds pounds (troy) 1.21528
pounds tons (short) 0.0005
pounds (troy) grains 5,760.
pounds (troy) grams 373.24177
pounds (troy) ounces (avdp.) 13.1657
pounds (troy) ounces (troy) 12.0
pounds (troy) pennyweights (troy) 240.0
pounds (troy) pounds (avdp.) 0.822857
pounds (troy) tons (long) 3.6735x 107
pounds (troy) tons (metric) 3.7324 x 104
pounds (troy) tons (short) 41143 x10°¢
pounds of water cu feet 0.01602
pounds of water cu tnches 27.68
pounds of water gallons 0.1198
pounds of water/min cu ft/sec 2.670x 10°¢
pound-feet cm-dynes 1.356 x 107
pound-feet cm-grams 13,825.
pound-feet meter-kgs . 0.1383
pounds/cu ft grams/cu cm 0.01602
pounds/cu ft kgs/cu meter 16.02
pounds/cu ft _pounds/cu in. 5.787 x 104
pounds/cu ft pounds/mil-foot 5.456x 10°°
pounds/cu in. gms/cu cm 27.68
pounds/cu in. kgs/cu meter 2.768 x 104
pounds/cu in. pounds/cu ft 1,728.
pounds/cu in. pounds/mil-foot 9.425x 10-¢
pounds/ ft kgs/meter 1.488
pounds/in. gms/cm 178.6
pounds/mil-foot gms/cucm 2.306 x 10¢
pounds/sq ft " atmospheres 4725x 1074
pounds/sq ft feet of water 0.01602
pounds/sq ft inches of mercury 0.01414
pounds/sq ft kgs/sq meter 4.882
pounds/sq ft pounds/sq in. 6.944 x 1072
pounds/sq in. atmospheres 0.06804
pounds/sq In. feet of water 2.307
pounds/sq In. inches of mercury 2.036
pounds/sq in. kgs/sq meter 703.1
pounds/sq in. pounds/sq ft 1440

Q

quadrants (angle) degrees 90.0
quadrants (angie) minutes 5,400.0
quadrants (angle) radians 1.571
quadrants (angle) seconds 3.24x 10°



TO CONVERT INTO MULTIPLY BY

quarts (dry) cu inches 67.20
quarts (liq.) cucms 946.4
quarts (liq.) cu feet 0.03342
quarts (lig.) cu inches 57.75
quarts (liq.) cu meters 9.464 x 10-¢
quarts (liq.) cu yards 1.238x 1073
quarts (liq.) gallons 0.25
quarts (liq.) liters 0.94€3

R -
radians degrees 57.30
radians minutes 3,438
radians quadrants 0.6366
radians seconds 2.063x 108
radians/sec degrees/sec 57.30
radians/sec revolutions/min 9.549
radians/sec revolutions/sec 0.1592
radians/sec/sec revs/min/min 573.0
radians/sec/sec revs/min/sec 9.549
radians/sec/sec revs/sec/sec 0.1592
revolutions degrees 360.0
revolutions quadrants 4.0
revolutions radians 6.283
revolutions/min degrees/sec 6.0
revolutions/min radians/sec 0.1047
revolutions/min revs/sec 0.01667
revolutions/min/min radians/sec/sec 1.745x 103
revolutions/min/min revs/min/sec 0.01667
revolutions/min/min  revs/sec/sec 2778 x 10-4
revolutions/sec degrees/sec 360.0
revolutions/sec radians/sec 6.283
revolutions/sec revs/min 60.0
revolutions/sec/sec radians/sec/sec 6.283
revolutions/sec/sec revs/min/min 3,600.0
revolutions/sec/sec revs/min/sec 60.0
Rod Chain (Gunters) 25
Rod Meters 5.029
Rods (Surveyors’ meas.) yards 55
rods feet 165

S
Scruples grains 20
seconds (angle) degrees 2,778 x 104
seconds (angle) minutes 0.01667
seconds (angle) quadrants 3.087 x 10-¢
seconds (angle) radians 4848 x 10-¢
Slug Kilogram 1459
Slug Pounds 32.17
Sphere Steradians 12.57
square centimeters circular mils 1.973 x 108
square centimeters sq feet 1.076 x 103
square centimeters sq inches 0.1550
square centimeters sq meters 0.0001
square centimeters sq miles 3.861x10-"
square centimeters sq millimeters 100.0
square centimeters sqyards 1.196x 104
square feet acres 2296 x 10-%
square feet circular mils 1.833 x 10®
square feet sqcms 929.0
square feet sq inches 144.0
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temperature
(°C) +273

temperature
(°C) +17.78

temperature
(°F) +460

temperature (°F) —32

tons (long)
tons (long)
tons (long)
tons (metric)
tons (metric)
tons (short)
tons (short)
tons (short)
tons (short)

T

TO CONVERT INTO MULTIPLY BY
square feet sq meters 0.09290
square feet sq miles 3.587x10"¢
square feet sq millimeters 9.290 x 104
square feet sq yards 0.1111
square inches circular mils 1.273 x 10¢
square inches sqcms 6.452
square inches sq feet 6.944 x 103
square inches sq millimeters 645.2
square inches sq mils 10¢
square inches sq yards 7.716x 10-¢

* square kilometers acres 247.1
square kilometers sq cms 101
square kilometers sq ft 10.76 x 10¢
square kilometers sq inches 1.550 x 10°
square kilometers sq meters 10¢
square kilometers sq miles 0.3861
square kilometers sq yards 1.196 x 104
square meters acres 2.471x10-¢
square meters sq cms 10¢
square meters sq feet 10.76
square meters sq inches 1,550.
square meters sq miles 3.861x 107
square meters sq millimeters 10¢
square meters sq yards 1.196
square miles acres 640.0
square miles sq feet 27.88 x 10¢
square miles sq kms 2.590
square miles sq meters 2.590 x 10¢
square miles sq yards 3.098 x 10¢
square millimeters circular mils 1,973.
square millimeters sqcms 0.01
square millimeters sq feet 1.076 x 103
square millimeters sq inches 1.550 x 10~?
square mils circular mils 1.273
square mils sqcms 6.452x 10-¢
square mils sq inches 10-¢
square yards acres 2.066 x 10~
square yards sq cms 8,361.
square yards sq feet 9.0
square yards sq inches 1,296.
square yards sq meters 0.8361
square yards sq miles 3.228 x 107
square yards sq millimeters 8.361 x 108

absolute temperature (°C) 1.0

temperature (°F)

18

absolute temperature (°F) 1.0

temperature (°C)
kilograms
pounds

tons (short)
kilograms
pounds
kilograms
ounces

ounces (troy)
pounds

5/9
1,016.
2,240.

1.120
1,000.
2,205.
907.1848

32,000.

29,166.66
2,000.



TO CONVERT INTO MULTIPLY BY
tons (short) pounds (troy) 2,430.56
tons (short) tons (long) 0.89287
tons (short) tons (metric) 0.9078
tons (short)/sq ft kgs/sq meter 9,765.
tons (short)/sq ft pounds/sq in. 2,000.
tons of water/24 hrs pounds of water/hr 83.333
tons of water/24 hrs gallons/min 0.16643
tons of water/24 hrs cu ft/hr 1.3349

v
Volt/inch Volt/cm. .39370
Volt (absolute) Statvolts .003336
w
watts Btu/hr 3.413
watts Btu/min 0.05688
watts ergs/sec 107
watts foot-Ibs/min 44.27
watts foot-1bs/sec 0.7378
watts horsepower 1.341x 1072
watts horsepower (metric) 1.360x 1072
watts kg-calories/min 0.01433
watts kilowatts 0.001
Watts (Abs.) B.T.U. (mean)/min. 0.056884
Watts (Abs.) joules/sec. 1
watt-hours Btu 3.413
watt-hours ergs 3.60x 10"
watt-hours foot-pounds 2,656.
watt-hours gram-calories 859.85
watt-hours horsepower-hrs 1.341x 102
watt-hours kilogram-calories 0.8598
watt-hours kilogram-meters 367.2
watt-hours kilowatt-hrs 0.001
Watt (International) Watt (absolute) 1.0002
webers maxwells 100
webers kilolines 108
webers/sq in. gausses 1.550 x 107
webers/sq in, lines/sq in. 100
webers/sq in. webers/sq cm 0.1550
webers/sq in. webers /sq meter 1,550.
webers/sq meter gausses 10¢
webers/sq meter lines/sq in. 6.452 x 104
webers/sq meter webers/sq cm 10-¢
webers/sq meter webers/sq.in. 6.452 x 1074
Y

yards centimeters 91.44
yards kilometers 9.144x 10-¢
yards meters 0.9144
yards miles (naut.) 4.937 x 10«
yards miles (stat.) 5.682 x 10-¢
yards millimeters 914.4
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Spiral Tubing . .. ... . .. . 307
CARD READERS
See Programming Devices, Section VI .. ... ... ... ... .. ... ... 236
COAXIAL PRODUCTS
Military Types . .. .. .. ... 187, 192, 195, 199
Other Types, See Section V. . . . .. .. ... .. ... ... ... .. ... ... 186
Proprietary Types .. ................. 201, 204, 211, 222, 223, 226, 227
Shielded Wire Types . . ... .. .. . .. . . ... e 229
COMMONING BLOCKS
TaPEr . . 75
TERMI-BLOKS . .. .. 63
CONNECTORS
Blocks ... ... . , 75, 110
Contacts . ..... ... ... ... .. ... .. ... ~...56, 114, 174 177 284
Circular / Cylindrical ... .... .. .. ... . . . . ... . ... ... 175
Hardware ... ..... ... . ... ... ....... 113, 128, 130, 164, 174, 178, 206
Modular . ....... .. ... ... 60, 63, 75, 112, 180, 338
Multiple, Commercial . ............................ 52, 110, 204, 283
Multiple, Military and Industrial . .. ... .............. . .... 110, 204, 283
Pin and Socket, Commercial . ... ... ... ... ....... ... . ..... , 110
Pin and Socket, Military . .. ... .. ... ... . . .. ... . ... ... .. .. 110, 204
Pneumatic . .... ... . . .. 6
Power Utility . .. ... .. ... . . .. 315, 318
Receptacles . .. ... .. . . .. 8
Rectangular, Military Type. . . ... ... ... ......... R 110, 204
Single ... .. 54-62
Tube . ... ... .. P, 336
DEAD ENDS
Power Utility . .. .. .. ... 315
DISCONNECTS |
Knife . ... 20, 42
Pneumatic ... .. ... ... .. 336
See Connectors, Sections II, Ill, IVand V. ... .. ......... 52,66, 110, 186
FERRULES
See Shielded Wire Products . .. .. ... .. .. .. .. .. ... ... ... ... 229
FITTINGS
Pneumatic . . ... . .. ... 336
Tube . .. 336
See Coaxial Products, Section V . . .. .. .. ... ... ... . ... . ... .. ... 186
HARDWARE
TERMI-BLOK . .. 63, 75
See Connectors, Section IV . .. ... ... ... ... . ... ... ..., e 110
INSULATION
Boots . .. ... 312
Spare Wire Caps . ............... .. O 20, 96
Tubing, Heat Shrinkable ... ... ... ... . ... ... .. ... . ... ... .. ... 310
LACING
Spiral Tubing . .. .. ... . .. 307
LIGHTS
Incandescent ... .. ... 339
Indicator . . . .. .. 339
NEON . . 339
Pilot . e 339
Signal ... 339
Warning . ... 339
LUGS

See Terminals, Sections I, Illand IX. .. .................... 12, 66, 314
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Coaxiclamp . ... .. ... 199
Heat Reststant Insulated ....... ... .. ... .. ... ...... ..., ... 95, 96
Heat Resistant Un-<insulated . ........... ... ... ... ............. 91
High Temperature Un-insulated . .. ... ... ... . ... .. ... ... ....... 93
Insulated, Small . ..... ... ... ... ... ... ... 19, 25, 95, 96, 97, 106, 342
Insulated, Large ... ... .. . ... 100
Moisture Seal . .. .. ... .. . ... .. 106
Pneumatic Tubing . .. .. ... .. .. ... 336
Power Utility . .. ... .. ... . .. . 314
Splice Insulated Sealed . .. ...... ... ... . ... .. ... ... ... 106
Step Down . ... 20, 101
ST Splice (3-Way) ...
Un-insulated, Large . ......... ... ... .. ... ... ... ...... 36, 37, 47, 315
Un-insulated, Small . . ... ... ... ... ... .. ... ..... 36, 37,42, 47 91 93
STIRRUPS
Power Utility . .. .. .. . . . . ... 319
SWITCHING DEVICES
See Programming Devices, Section VI .. .. ... ... ... .. ... .. ... .. 236
TAPS
Power Utmty ..................... P 314, 318
TERMINALS
Battery . . ... . .. 49
Bonding Clips . .. .. . ... e 107
Closed End Connectors- . . ... ... ... S 96, 342
Crimp Type, See Sections land Il . ... ... ... ..... ... ... ... ... .. 12, 66
Foil Wound Products . .. .. ... ... .. . ... 107
Grounding Clips . ..... ... ... ... . . .. .. . ... ... e 107
Heat Resistant Insulated . .. .. ... ... ... .. ... ... ... . . ... 93. 94, 97
Heat Resistant Un-insulated . .. .. ....... . ... ... ... ... ... ... .... 90
High Temperature Un-insulated ... ... ...... .. ... .. ... ... ... .. 91, 92
Insulated, Large . .. ... ... ... ... .. 48, 100, 103
Insulated, Small . ..... .. . ... ........... 14-19, 23-25, 64, 73, 84 93 97
Power Utility . .. . ... . .. 314
Pneumatic Tubing-. . . .. ... .. ... .. ... .. ... ol e 336
Receptacles . .. ... .. . . .. ... e 83-85
Solderless, See Sections I, lland IX ... ... ... ... ... .. ... 12,66,314
Tab Receptacles . .......... ... . . . ... ... 74,75
Tabs . .. e 64, 85, 86
Tape Fed . .. . . . . 326
Terminal Block ... .. .. .. . .. . . ... 63, 75-79
Transformer Taps . .. .. .. ... e 107
Tube . .. 44
Un-insulated, Large:. ... . ... ... ... ... ... ... .. .... 29-32, 35, 36, 47, 49
Un-insulated, Small . ... ... ... .... 28-36, 39-42, 45, 71, 72 83-86, 90-92
Wire Nuts Crimp Type . .. .. .. ... .. . . . . 342
See Sections I, llland IX ........... ... .. e 12,66,314
TAPER TECHNIQUE ... ... . ... ... 67
TERMINAL BLOCKS ... ... 63, 75-79
TERMINAL BOARD .. .. .. 63, 75-79
TOOLING
Auto Feed . .. .. . . 326
Hand, See Section X . . .. .. . .. .. 322
Hydraulic . ...... . ... .. . 333
Pneumatic ..... ... ... . . ... 325, 326
Power Utility . .. .. .. ... ... . . ... 318, 330
Tube Fittings . .. ... ... .. 337
TUBE FITTINGS
Pneumatic ... . ... .. .. ... 336
VALVES

Pneumatic . .. ... ... . 336
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— order A-MP products.

IMPORTANT —Here is how to: — obtain more information on A-MP products.
— arrange a demonstration of A-MP products.

1. Contact your local American Pamcor representative, or
2. Contact the nearest American Pamcor District Office (listed below), or
3. Fill out and return one of the postpaid reply cards at the back of this handbook.

ATLANTA
AMERICAN PAMCOR, INC.
2970 Peachtree Road, N.W., Suite 550
Atlanta, Georgia 30305
(404) 261-8712

BOSTON
AMERICAN PAMCOR, INC.
Bear Hill Office Tower
60 Hickory Drive

Waltham, Massachusetts 02154
(617) 893-0137

CHICAGO
AMERICAN PAMCOR, INC.
1050 Morse Ave.
Elk Grove Village, lll. 60004
(312) 439-7800

CINCINNATI
AMERICAN PAMCOR, INC.
Carrousel Towers
8075 Reading Road
Cincinnati, Ohio 45237
(513) 821-6651

CLEVELAND
AMERICAN PAMCOR, INC.
20950 Center Ridge Road
Cleveland, Ohio 44116
(216) 333-0307

DALLAS
AMERICAN PAMCOR, INC.
2267 Vantage Street
Dallas, Texas 75207
(214) MElrose 1-0850

DETROIT
AMERICAN PAMCOR, INC.
15800 West McNichols
Detroit, Michigan 48235
(313) 835-1210

HONOLULU
AMERICAN PAMCOR, INC.
1145 Bishop Street, Rm. 206
Honolulu, Hawaii
583-774

HOUSTON
AMERICAN PAMCOR, INC.
3130 Southwest Freeway, Rm. 207
Houston, Texas 77006
(713) 522-1043

KANSAS CITY
AMERICAN PAMCOR, INC.
Commerce Tower Bldg., Rm. 2006
Kansas City, Missouri 64105
(816) HArrison 1-6141

LOS ANGELES
AMERICAN PAMCOR, INC.
3138 W. EI Segundo Boulevard
Hawthorne, California 90250
(213) SPring 2-2251

NEWARK
AMERICAN PAMCOR, INC.
80 West Street
Englewood, New Jersey 07631
(201) LOwell 9-0626

PHILADELPHIA
AMERICAN PAMCOR, INC.
771 Lancaster Avenue
Villanova, Pa. 19085
(215) LAwrence 5-5825

PITTSBURGH
AMERICAN PAMCOR, INC.
Manor Oak Office Building
1910 Cochran Road
Pittsburgh, Pennsylvania 15220
(412) 563-0803

PORTLAND
AMERICAN PAMCOR, INC.
6509 North Interstate
Portland, Oregon 97217
(503) 285-9841

PUERTO RICO
PAMCOR, INC.
P.O. Box 813
Rio Piedras, Puerto Rico 00928

SAN FRANCISCO
AMERICAN PAMCOR, INC.
512 S. Airport Boulevard
S. San Francisco, California 94080
(415) 589-7722

ST. LOUIS
AMERICAN PAMCOR, INC.
Suite 214, 2510 Brentwood Boulevard
Brentwood, Missouri 63144
(314) 962-9090
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