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In telephone systems as in all other different branches

of business, the materials to be used should be of the best,
This is advantageous to all the persons connected with the mamage-
ment of the system. The better the raterials the better will
be the service, and the less will be the fubture expenses to
the omer, If a larger amount of money is invested at first,
in baying the best materials the amount will soon be made up
in the better service, and the lowered expense of replace-
ment, It is, then considered to be an advantage, to buy the
best grade of materials for use.

It has been the purpose of the writers to determine what
types of instruments, ete, will give the most satisfaction
to the omer and subsdriber of the average small tebephone
exchange. Only such specificetions have been given as are some-
what different from any of the present commercial forms, It
if Dbelieved that if a system be planned embodying the special festu

here given, a most effickent system will be the result,

Centr:1 Station.
(a) Switch board cable and switch board wire.
(1) ,A11l lines rumning from the distributing board to the
switch board shall be contained in cables of 20 regular pairs
and 2 extra pairs of conductors. The wire usdd shall be 2L
B, S. (., btinned wire, insulated by one layer of silk

thread wound omer each wire,and asuperimposed layer of cotton

thread.

The pairs shall be bound together by two layers of dry
paper,.-over which shall be a layer of tin foil. The outside
cover shall bensist of two layers of heavy cotton braid
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saturated with powdered soap stone and
One conductor of each pair shall be covered with
ton thread whilé the other one shall be white,

A system of coloring to assist in distinguishing the
pairs shall be arranged in some such merner as the T ollowing:
blue, orange, green,brown, drab, blue with white threads

mixed, blue and orange mixed, blue and brown, blue and slate,

orange and white, orange and green, orsnge and browm, orange
and slate, green and white, green and brown, green end slate,
slate and white, The cdlors for the two extra pairs shall be
solid red.

These cables shall not be placed in demp places or any
place where water is liable to reach them,

A galvenized, water tight, iron duct of sufficient size

to acco;;nzloda’b(%z.ll of the cables which fun from the distributing

board to the switch board, shall be constructed and placed
beneath the floor.
(b) The switch board.
The switch board 11 congist of 3 sections of 200
drops each. frame shall be constructed of structural steel
and 2ll wood work shall be of quarter sawed ocek finished
according to the specifications for the sul
The plug shelf shall
(1) Drops an
The drops end jacks shall be s8lf restoring, self contained
and mounted on an iron frame.
The drep coil shell be wound with the very best silk
insulated soft drawn copper wire, and heavy fiber end pieces.

. ¥ a oy : e Ao
A soft pron enclosing shell shall be progided aroung the drop
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coil,
The armature =nd shutter arm shall be conver vlated.
The jack springs- shall be of the best german silver, bolted

to the shell of the drop with mica insulation between the springs.

= Clh

The two lines of springs of the jacks shll pe soldered to the
terminals of the drop coil.
(2) Keys.

All springs shall be of the highest grade german silver,
and shall be provided with platinum points. The springs shall
be mounted on a hard rubber sleeve. In all other reppects
they shall be essentially df either the Western Electric or
Kellogg types, and sha
ring back key for each card circuit.

(3) Plugs.

The plugs and cords shall be of the two conductor

type. The cord weights shall weigh approximelely & ounces.
(4) Operators Telephone Set.

There shall be threc operatorh telephone sets.

The receivers shall be of the watch case type, the per-
manent megnets to be of the ring type and cross magnetised.,

magnets and coils shall all be mounted in a hard rubber

or shell and tie diaphragm shall be clamped between the

-3

and earpiece. The binding posts shall be placed within
shell.

0 ot o e
The head band shall be made of flexible steel, covered

with leather, and shall be attached to the recelver by a NINge

e r 9o 4. "
joint. All exposed metal parts shall be carefully insulated

from coils and other parts having electrical functions.

L
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The conductors in the receiver cords

shall
of tinsel, twisted with a few fine copper wires

be composed
somewhat like

twisted rope.
mi. t - -_t.:. e T T 1 ) 1 D) o
ine transmtoers shall be of the type as specified for

wall st phones, and shall be szo atbached to the top of tie

board that they may be adjusted to any desired position oy

L=

the operator.

Distributing Frame.

The distributing frere shall be mede of cast iron. A

single section of this frame with its line strip divided into
n Pig, 1,

the switch board terminals

hort strips of twenty terminals each is showm

The line terminals and

are mounted on altermate vertical strips arranged on the

11

ualue side of the frame. Thus when the arresters are mounted

in conjunction with the switch

nate vertical rows of arresters end of line terminals, The

jumper wires lead from their respective terminals through iron

rings to opposite side of frame., The lightning arester shall

shown in Fig., 2, Plate 4, It shall be as combination of

heat coil and carbon arrester.

The Sub-station.

There shall be 500 phones installed which shall consist o
two kinds:

(a) Desk sets;

(b) Wall sets;
Section J.

shall be 75 desk sebs

There s in each of which

board terminals, there are alter-

the coil shall

be ag
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be located in the bell box,

The telephone proper shall consist of base, a transmitter
stand, and a shell, all of which shall be so fastened tozether
that they cannot Ball apart, no matter in what position the
base is laid,

(a) Desk sets.

(1) The transmitter stand shell be made of steel,
surmounted by a brass knuckle in such a mamner thet the
transmitter shall be adjustable and securely held.

The switch hook lever mst be pivoted on the steel sband
and be well insulated by hard rubber of the best quality,

A leather rim must be counter sunk all around the
bottom of the boze, so thet the desk or othe wood work will
not be rmareed or scratched.

(2) A1l receivers: shall be of the double pole
all metallic type, with a hard rubber shell of the best quality,
The electro-magnets shall be wound with silk covered wire
and all parts insulated wery thorougily.

'he ear piece shall be of hard rubber and threaded in such
a manner as to hold the diaphragm in the proper position,

The diaphragm shall be of soft iron not more than 1/100

in thickness.

The leading in wires of the weceiver shall be soldered
to the binding posts and also soldered to the respective
terminals of the coils on the electro-magnet.

(3) The transmitter shall becof the solid back type

. S A S ST
and shall have a bridge which she d the operaving parts

securely.




The di aparagm shall be made of aluminum, with a hard rubber
enclosing pocket, suitably dampened by felt covered retaining
sSprings.

The carbon cus shall be attached to the diaphragm and shall
be sealed. The mouth piece shall be of hard rubber of the
best guality,

(4) Induction Coils.
The primary winding shall consist of at least
450 turns in three layers of # 22 B, 8. G. single covered
silk wire of a resistance of appn xirmately .90 olms.

The secondary winding shall consist of at lesst 2,285
turms in 11 layers of # 30 B, §. Q. single silk covered wire
with a resistence of approximstely 70 ohms. :

The core shall be between 4 and 5 inches long by from 5/16
to 7/16 inches in diameter. The diamster of winding to be fron
7/32 to 9/32 inches with & distance between the heads of 2 1/2 to
3 1/2 inches,

(5) The ringer shall consist of 5 permanent megncts
and the armature shall be wound wibkh # 35 B, S. G. wire to a
resistaice of 350 ohms,

The ringer magnets shall be wound with # 33 B, 8. G. single
8ilk covered wire to & resistance of 1000 ohms.

The generator rust be able to ring twenty thousand ohm
bells in multiple over a resistance of 1000 ohms between the
generator and the first bell,

(6) A three conductor cord shall be used to
comnect the desk stand to the gemerator box.

(b) Wall sets.
There shall be 425 wall sets in each of which
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the coil shall be located in the base of the arm,

(1) The trensmitters ang receivers shall be the
same as those specified for the desk sets. The ringers and
induction coils adso shall be identieally the sarme as those
of the desk sets,

(2) The cabinet shell be made of quarter sawed
oak, well seasoned and kiln-dried, tongped, grooved, and

glued at the corners. It shall be well sanded before finishing

and shall be finished as follows:
lst, a coat of stain;
2nd, a coat of filler;
3rd, a coat of white shellac,and
4th, two coats of rubbing varnish,
The two shelves shall be held in place by means of screws,
The wiring chall be done on the back of the cabinet in
grooves, and then covered with beeswax,

1

There shall be two "1900 Dry Cells" with each wall and

(3) All lightning arresters shall be of the
carbon block type, consisting of 2 sets of carbon blocks held
between brass springs.

(4) All inside connections shall be made with

# 19 B. S. G. rubber covered braided copper wire.

Aerial Lines,
(a) General Characteristics;
Aerial lines shall be embraced in three types as follows:
(&) Bracket lines;

(e) Cross arm lines;
() Aerial cable lines;




(b) Bracket lines are those of small capacity
and the circimits are carried on brackets placed on sides of

L}

poles. This tipe of lines shall be limited to six wires - three

being placed on each side of the pole,

(8) Cross arm lines are those using cross orms
for the support of the circuit, The maximm capacity of cross
arm lines shall be limited to 10 arms of 10 pins each, The
total capacity will be 100 wires.

(d) Aerial cable lines shall be those which
use dry core paper cables suspended by messenger strands to
the poles - The no of aerial cables shall be limited to four
and the mexirmm size of each cable 150 wires.

(e) Material specifications,

Poles;

CGuy stubs and anchor logs;
Bracke

Cross arms;

Pins;

Insulators;

Cross arm braces;

Cross arm bolts;

Pole steps;

Guy rods;

Gu§ wires;

Strand clamps;
Fuses;

Copper line wire;

Tie wires;

Cables;
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Conductor meterials
Insulation;
Color of insulation;
Twisting of cabling;
Sheath ;
Splices;
Cable heads and the pot heads
Hanging of cables;

(f) All poles shall be of the best quality of live
green timber free from rot, sound and substantial in every
respect, close end hard gramed, The heart sound and fi rm,

Every pole shall be straight, Poles shall vary in length, from 20
60 feet and shall have a uniform decreasing cross section

from butt to top. Shall be well seasoned. All bark and soft
wood shall be removed from poles., All kiots trimmed and butbs
squared. Fech pole shall have a roofed top and such number

of gains for cross arms cut in each pole as ray be specifically
directed for pole in question. The first fein shall be 10
inches from top of pble and center of each subsequent goin shall
be 24 inches Below that of the preceeding one. FEach gain for
standard cross arms shall be 4 1/2 inches wide,

and 1/2" deep. For light cross arms the gain shall be 3 3/4"
wide and 1/2" deep. All gains shall be cut true and square
with the axis of pole so thst the cross arms will stend at
right angles to the axis of the pole. Each gpin shzll bw bored
with a 11/16" hole for one 5/8" bolt., The general apperance

of the poles and pole tops shall be as shown in Figures 1 and 2,
Plate b,
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() Guy stubs and anchor logs.

|
i

| The timber used for 8ay stubs and anchor logs

shall correspond in all respects with the specifications for

poles. Anchor logg shall not be less than 16" in circumference

at the smllest point and shall be &b lesst 3' long.

| Guy stubs shall not be less than 16" in circumference at
’ smllest end and of such length as to enable stub to extend
;i 5' duwt of the earth,
(h) Wood brackets shall be used, They shall be of
the general form and dimemsions as shown in Fig. 3 Plateb,
i They shall be made of the best quelity of osk,sound and perfect,
The bolt holes shall be accurately spaced and carefully bored
| with insulatarthread perfectly end truly fut, and a good fib
for standard telephone insulators,

(i) Cross arms.

There shall be three kinds of cross srms.

|
|
|

Standard cross srms;
Light cress arms;
Cable cross arms;
(1) Standard cross arms,
ve made

Al cross arms except cable arms shall

of thoroughly seasoned straight grained wood. The timber used shal

be free from sap wood or knots which may weaken it. Every arm

shall be solid, sound, and substantial. A drawing of the

standard cross arm of ten pins is shown in Fig. 4, Plate b.
(2) Light cross arms,
For light lines or those which can be erccted

in a protected and inexposed place it is permissable to usg




a slightly lighter arm,
(3) Cable cross arms.
he cross arms for supporting cables shell be
made of angle iron, Each iron shsll be fitted to carry
four cables and it shall be fastened to pole 1' Below lowest
open wire. Iron cable arms shall consist of s piece of angle

iron 3' long, The cables sh:ll be 11" and 15" from center of

pole. Fach cross arm shall be furnished with four steel U-bolts,

(j) Pins;

Wooden pins shall be used. There shall be three kinds

of opins.
(1) Eine pins;
(2) Transposition. pins;
(3) Terminal pins.
(1) Line pins.
All pins shall be made of the very best

quality of thoroughly seassoned locust wood, sound, clear, free

from knots, and sap wood, All pins shall be cub to the dimensions

specified in Fig, 1,4, Plate 6. They - shall be solid,
substantial and free from cracks or other defects, and shall
be fully up to all dimensions as specified.

(2) Transposition pins,

The transposition pins shall be of the form
shown in Fig, 1 B,Plste 6, It shall differ from the line pin
only 'in having the insulator thread 3 1/4" instead of 2 1/8".

(8) Terminal Pins. ‘

The terminal pins shall be of same form and

have dimenfions shown in Fig 1 C, Plate 6. It shall differ

from the line pin ohly in the diamgler of shank.




(k) Insulstors

Insulators shall be of glass and of two kinds,

(1) Line insuletors;
(2) Transposition insulators,
(1) Line insulstors.

Line insulators shall be used for ordinary work.,

The general form and dimensions are shomn in Fi g. 2B, Plate 6,
(2) Transposition insulstors.

Transposition insulators shall be used vhere trans-
position is to be made. The general forms of the insulator
is given with dimensions in Fig, 2 A, Plate 6. All insulators
shall be made of standard white or gfeen glass free from cracks
or flaws, BScrew threads shall be carefully molded and shall
accurately fit the threads of the shonderd pins.,

(1) Cross arm braces.

Front cross arm braces shall be used, They shall
be placed on the dame side of the pble as the cross arm and
shall be made of flat iron 28" long, 1 1/4" wide, 1/4" thick
end shall have 1 13/32" hole drilled 1" from one end and 1,

13/22" hole drilled 1" from the other end, as per dimensions.

(m) Cross arm bholts.
Cross arm bolts shall be of steel and supplied
in two sizes, 1/2" and 5{8" in diameter, There shall be five
lengths a§ follows: 12", 13", 15", 18" & 20" long. Each bolt
shall have a thread cut on its end 4" long. All threads and nuts [shall

be U, S, Standard.

(n) Pole steps.
Pole steps shall be of steel, 5/8" diameter,

-_— . e
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10" long over all,turned up for 1 1/2" at outer end snd provided

with a lag bolt thread for 3" on the ot
(o)

Guy rods

her end,
Guy rods,
shall be mede of wrought iron or mild steel,
They shall be 5/8" in diameter, 18" to g0" long over all, The
rod is furnished with an eye welded at one end,U. 8. Stantlard
thread and nut at other end, and shall be of dimensions as
per Fig. 3, Plate 6. Each ggy rod shall be supplied with an
iron washer as showm in Fig. 4, Plate 6,

(p) Guy wires.
All guys from end of the guy rod to the pole shall be
Every strand shall

8

made of firat class quality wire rope.

contain at least semen wires,
(q) Stwand clamps.

Strend clamps shall be of two sizes. The two-bolt and

the three-bolt.clamp. The two-bolt clamps shall be used for
1/4" strands enly; three-bdlt clamps for all strands over

14",

iron or soft steel castings. The clamp groove

All clemps shall be of the best quality of malleable

shall match
the strand specified in section 13,

(r) Fuses.

1.
BRI

1

Line fuses shall be of the gernerdl type. Clamps shall

be capable of being attached to any wire between 5 and 12 B & S,

Fusis shall blow at 3, 5 & 7 amperes,

Each fuse shall be

plainly marked with its cepacity.

The fuse gap shall be not

less than 3. The
Tuse case ghgll be of water proof material and each terminal
provided with locked nuts.




(s) Copper line wire.
All copper line wire shall We hard drswm,
It shall be cylinderical in section, uniform in cquslity, smooth
surfaced, free from all die marks, scales, Spéits, flaws, etc,
All wire shall be full in section, and shall not vary more than

001" on either side of the diameter specified and the weights

shall not vary more than 3 1/2 per cent on cither sick of
the weight specified., The conduction of all wire shall be at
least 97 per cent of latherson's standard.
(t) Tie wires.
Tie wires shall be of sawe size and maberial as the line
wires.they are to secure and shall be mde of wire that! is

carefully amnealed., The lengths of the wires shall be as follows:

008 .16
.104 il
o165 el

(u) Cables.

The cables shall be the "Patterson, Dry core" or

"Paper cable". Each piece shall consist of a certain number
of copper wires, each one insulated from all others by a
loose wrapping of paper. The wires shall be twisted together
in pairs. A sufficient number of pairs shall be provided to
aggregete the totel number required in each size of cable

and shall be twisted together or ‘cabled' into a rope or"coref
This core shall be incélosed in a lead pipe. The “cables shall
mj

be to cormect subscribers to central office, Thgy shall be strung

cable cross arms on the poles.

(v) Conductor meterial.

A1l conductors for all cables shall be of first class soft

e S T O S T st




drawn copper wire., The wire shall be true and rbu:ad. Fach size
of wire shall be capable of stending not less then sixty twists
in a length of two inches.

(w) Insulation,

Fach conductor shell be insulated from all other conduchtors
by a continuous wrap of paper. The paper shall be of first
class quality and shall be four mils in thickness,

(a™) Color of insulabion.

One peir of wires in each cable shall have one conductor

covered with paper colored blue and the other insulated with

paper colored white or gray. All of the remsining pairs shall

have the insulation of one wire colored red and the other colored

white or gray. The blue paper is to designate the test pair
of wires.
(x) Twisting of cables,

Fach pair of conductors shall be twisted together in such
e manner that the length of the twbst shall not exceed 3" for
wire # 19 guage, or over 6" for wire # 17 to # 19 gange,
and 14" for wires of # 10 to # 14 guage. All pairs shall
then be formed into a cylindrisal core, arranged in
inalternatély reversed layers and spiraled about the centwzal
pair with a twist, not to exceed one turn in 24",

(y) Sheath., "

The core of each cable shall be inclosed in a pipe made
of pure lead and after the core is inclosed the cable shall be
passed through a bath of melted tin, so applied as to give
the exteriop a conbinuous and uniférm coabing of tin. On

completion the sheath shall be absolutely tight and free from




all cracks, blow holes, pin holes, or other defects,
(z) Splices.

To join two pieces of cable the sheath is stripped away
from each end for 18 or 24", Then & piece of lead pipe an inch
or an inch and one half larger than the csble and about 2° long
i8 slipped partly over one of the cabbes. The paper from in-
dividual wires is then stpped off and each wire in one cable
twisted to its proper mate in the other. The wire joint
being protected by a paper sleave., When all the pairs are then
cormected the lead sleeve is slibpped over the splice and one
end "wiped"on the sheath of the cable, the splice is then
"boiled" out by being immersed in boiling paraffine for
gome little time, after vhich the remaining end of the sleeve

is wiped on the sheath of the other cable and the splice is

.complete.,

(a'$ Ceble heads and the pot heed,

The cable head eonsists of an air tight box or receptacle,
to which the sheath of the cable may be soldered and :inside
of which the circuit is fapned out and attached to pins or
studs emtending through the sides of the box, Thus affording
exterior comections to each ceble wire. After the cable
sheath is attached to the head and the wires connected to the
terminals the head is sealed up. Vhere cables run into open

A B |

wire lines the head must be placed on the 1i

2
AL

e poles as close

B

as possible to the cross arms and the pins of the head connected
to the open wires of the aerial lines by short lengths of
rubber covered wire called "Bridle ®ires" or pumpers. There
shall be placed between the teble head and open wire a fuse

and lightenigg arrester to guard from atmospheric electiicty




and accidental crosses with other electric wires.

(a'') Henging cables.

\ Wire rope 3/8" to 5/8" in diameter called a "messenger wire"

or "strend" shall be athached to poles as an ordiﬁarv open

‘f § wire line, and the cable shall be atbached at frequent interveks
l
| s ]
f w as often as 18" to 2'. They shall hang from an amgle chboss ‘
arm,




