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PHOTOGRAPES OF TELEPHONE CONSTRUCTION

In the photographs shown herewith, are porsrayed
and deseribed some of the operations which are made in con-
structing the telephone plant in San Francisco. Most of
these photographs were taken at various times, during the
six months prior to May lst, 1914, though some are quite
0ld. All are of plant in the city of San Francisco.

in taking these pictures the aim has been to show
aversge conditions as nearly as could be done. Here and
thero extreme cases have been cited, but only with intent
o show %ruly all conditions under which work is done in
San Francisco. The subjects are typical and cover the
range of everyday operztions of the Company when comstruct-
fon work is under waye The Table of Contents following
jndicates the grouping of these pictures into the various types

of constructione.
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THE PACIFIC TELEPHONE AND TELEGRAPH COMPANY
INVENTORY OF EXCHANGE TELEPHONE PLANT, SAN FRANCISCO, CALIF.

AS AT DECEMBER i, 1912

POLE LINE CONSTRUCTION

Geary St. near 33rd Ave.
'

Pole steps are uniformly spaced on 18" centers.
Holes are bored with 5/8"™ bit to a depth of 4-1/2". The
holes being bored in the picture are below the lowest iron
step and are intended for the use of "elimbing pins™ in lieu
of wooden steps. The rough appearance of the butt is
accounted for by the faect that this pole is one recovered
from the plant of the former Home Telephone Company. Such
poles if too badly deteriorated are made useful by cutting
off a proper portion of the butt.







THE PACIFIC B AND APH COMPANY

' WWY OF BEXOHANGE TELEPHONE PLANT, SAN FRANGISOD, CALIF.

AS AT DECEMEER 31, 1012

POLE LINE CONSTRUCTION

Geary St. near 33rd Ave.

Setting the pole. After the hole has been dug
the first step, as shown in this picture, consists of raising
the pole into positiom in the hols. Note the use and pos-
ition of the pole Jjinny. As shown in the picture, the

erossarms are usually attached on the ground before the pole

is raised.
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PHE PACIFIO TELEFHONE AND TRLEGRAPH COMPANY
INVENTORY 0F EXCHANGE TELEPHONE PLANT, SAN FRANGISCO, CALIF.

AS AT DECENBER 31, 1912

POLE LINE CONSTRUCTION

Geary St. near 33rd Ave.

This picture shows the pole partly raised,
using pike poles. The pole jinny has been advanced to
a position eloser to the butt. Note the aerial wire
obstructions, in this case trolley feed wires which have

been pulled to one side. Note also the foreman easing

the pole into the hole.
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THE PACIFIC TELEPHONE AND TELEGRAPH COMFANY
INVENTORY OF EXCHANGE TELEPHONE PLANT, SAN FRANCISCO, CALIF.

AS AT DMCEMBXR 81, 1912

POLE LINE CONSTRUCTION

Geary St. near 33rd Ave.

The pole has been set into position and
is supported by pike poles. The men are tamping the
earth firmly into place. Note the lineman in the back-
ground replacing the trolley feed wire on the insulafor

from which it was temporarily removed.







THE PACIFIC TELEPHONE AND THLEGRAPH COMPANY
INVENTORY OF EXCHANGE TELEPHONE PLANT, SAN FRANCISCO, CALIF.

AS AT DECEMBER 81, 1912

POLE LINE CONSTRUCTION
34th and Ingalls S%.

In this picture a pole is shown raised into

position for conveniently bolting on the crossarmsS. It is

supported on a temporary horse made of & cable crossarn

and brace. Note that the top of the pole has Dbeen

vl e oo ometml

"poofed™; also that a gain has been cut for holding the

erogsarm firmly in place.
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THE PACIFIC TELEPHONE AND TELEGRAPH COMPANY

INVENTORY OF EXCHANGE TELEPOONE PLANT, SAN FRANCISGO, CALIF.

AS AT DECEMBER 81, 1012

POLE LINE CONSTRUCTION
34th and Ingalls Sts.

The cable crossarm is shown here in place
and bolted to the pole shown in the previous pieture.
The lineman is driving the fetter drive screw which attaches
the braces to the pole. Note the 4-groove porcelain in-
sulators bolted to the end of the erossarm for holding

aerial wire.













THE PACIFIC TELEPHONE AND TELEGRAPH COMPANY
INVENTORY OF EXGHANGE TELEPHONE PLANT, SAN FRANGISCO, CALIF.

AS AT DECEMBER 31, 1912

POLE LINE CONSTRUCTION

Western Electrie Company Pole Yard
De Fremery's Wharf

This is a gemeral pieture of the pole yard

. of the Western Electric Company where they maintain a

stock of poles for the use of the Telephone Company.
The poles in this yard are arranged in piles aceording
t0 their lengths and sizes of tops and butts. These
poles are selected stock and before acceptance by the

felephone Company are subjected to rigid inspection.
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THE PACGIFIC TELEFHONE AND TELEGRAPH COMPANY
INVENTORY OF EXUHANGE TELEPIONE PLANT, SAN FRANCISO0, CALIF.

AS AT DECEMERR 81, 1912

POLE LINE CONSTRUCTION

Susgex St.

Placing a head guy. The guy strand is being
attached just under the second gain of the pole to be guyed
and to the other about 8' from the butt. Note the ground-
man at the bottom of the distant pole pulling the guy strand

taut, using for that purpose blocks and rope.
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THE PACIFIG TELEPHONE AND THLEGRAPI COMPANY
INVENTORY OF EXCHANGE TELEPHONE FLANT, SAN FRANGISCO, CALTF.
AS AT DECEMBER 81, 1912
POLE LINE CONSTRUCTION
Sussex Street
In this pieture the head guy appearing in the
preceeding picture, is shown completed. The cable mes-
senger strand is here being drawn taut by the men at the
distant pole. AS this is done the guy takes up the
strain of the messenger.

o P ————
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THE PACIFIC TELEPHONE AND TELEGRAPH COMPANY
INVENTORY OF EXOHANGE TELEPHONE PLANT, SAN FRANCISOO, GALIF.

AS AT DECEMBER 31, 1912

POLE LINE CONSTRUCTION

24th Ave Bet. California % Clemen?t

This is_a general view of a pole line showing
aerial cable. The cable terminal shown just below the cable
erossarm on the pole in the foreground is a Western Electric
Company type No. 1l4. Note the No. 17 Be.&.S5. twisted pair

drop wires attached to the distributing brackets on the ends

of the cable arm.

1‘1\
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INVENTORY OF EXCHANGE TELEPHONE FLANT, SAN FRANGISGO, GALIF.
v

AS AT DECEMPER 81, 1012

o~

POLE LINE CONSTRUCTION

17th Ave. and Geary Streets

This picture shows an anchor guy at the end
of an aerial cable lead. Note the wooden box protection
at the base of the guy and the nse of strain insulators
in both the guy strand and the messenger strand as re-

quired by eity ordinance.
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TIE PACIFIG TELEPHONE AND THLEGRAPI GOMPANY
INVENTORY OF NXCOANGE TBLEPHONE PLANT, SAN FRANCISCO, CALLF.

AS AT DHCEMBER 81, 1919

AERIAL CABLE gggstUOQION
QDakdale Avenue

Stringing aerial cable. The linemen are
here shown placing eable rollers on the messenger strand.

Note the 1" rope threaded through the rollers preparatory

to pulling the cable.







THE PACIFIC TELEFHONE AND TELECRAPH COMPANY
INVENTORY OF EXCHANGE TELERHONE PLANT, SAN FRANGISCO, CALIF.

AS AT DECEMBER 51, 1912
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ABRIAL CABLE CONSTRUCTION
Oakdsle Avenue

Pulling a 300-pair, 19 gauge cable. Note the
cable reel in the foreground with the end of the cable
just entering the 6th roller. The eable is being pulled
by the two horse team shown in the background. This cable
consists of 606 wires, is 2-11/16" in diameter and weighs

7.9 1bs. per linear foot.

-
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THE PACIFIC TELEPHONE AND IHLEGRAPH COMPANY

INVENTORY OF REXCHANGE TELEPHONE PLANT, SAN FRANCISOO, CALIF.

AS AT NECEMEER #1, 1812

AERIAL CABLE CONSTRUCTION

Oakdale Avenue

The cable is here shown in place. The line-
man riding on the removable carriage is removing the rollers
as he comes to them and "eclipping" the cable, that is, at-
taching the metal hangers and fastening them %o the messenger
gtrand with the erimping tool. The weight of this eable !
is sueh that the attaching of these hangers is a diffioult

matter.
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TR PAGIPIC TELEPIONE AND TELEGRAPH COMPANY
INVENTORY OF EXCIHANGE TELEPAONE PLANT, SAN FRANGISCO, OALIF,

AS AT DECEMBER 81, 1012

16

AERIAL CABLE CONSTRUCTION

Mission St. Viaduot

The splicer is shown at work om a 300~pair,
19 gauge cable. e is here cutting and removing the lead
sheath from the end of the cable so &as to properly separate
the wires for spliecing. The helper is shown on the ground
melting the paraffine with which to boil out the exposed
wires, in this way minimizing the possibility of moisture
entering the paper insulation. Hote the heavy guys abt-

tached to the pole and the use of the strain insulators

required by city ordinamce.
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THE PAGIFIC TELEPHONE AND TELEGRAPH COMPANY
ISVENTORY OF EXCHANGE TELEPIIONE PLANT, SAN FRANOISCO, CALIF.

AS AT DECEMBER 81, 1012

AERIAL CABLE CONSTRUCTION
Mission St. Viaduct

The splicer is here shown boiling out the
Under the parts boiled out is placed a aiip pan

to cateh the hot paraffine that runs off as it is poured

by the splieer over the wires.
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THE PACIFIC TELEFHONE AND TELEGRAPH GOMPANY
INVENTORY OF EXCHANGE TELEPHONE PLANT, SAN FRANCISGO, GALIF.

AS AT DECEMPER 81, 1812

AFRTAL CABLE CONSTRUCTION

Mission St. Viaduet

The actual operation of splicing the 606 wires

contained in this cable is here shown nearly completed.

Note

~ +the head band receiver on the splicer's ear used for test-

ing all spliced pairs through to the central office. This

splice was made in a working cable, that is, one to which

working telephones are connected, making it necessary to
separately each of the 303 pairs to be spliced. Note th

splicer's tarpaulin for use in rainy weather or as a pro-

tection to the splice at night if not completed.

test
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THE PAGIFIC TELEPHONE AND TELEGRAPI CONPANY
INVENTORY OF EXCHANGE TEIEPHONE PLANT, SAN FRANCISCO, CALIF.

AS AT DECEMBER i, 1912

AERIAL CABLE CONSTRUCTION

Mission St. Viaduet

The splice is here shown comploted and the
splicer is about ready for the second boiling out, after
which he slips the lead sleeve over the completed splice.
The sleeve is shown to the right hanging on the cable just
héhind the troliey pols. This second bailing out is neces-
gary in order to drive out all the moisture which may have
;ollected in the paper insunlation during the long time
interval which has elapsed since the splicer started work.

Note that the helper is reheating the paraffine.
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THE PACIFIC TELEPHONE AND THLEGRAPH COMPANY
INVENTORY OF EXCHANGE TELEPHONE PLANT, SAN FRANCISCO, GALIF.

AS AT DECEMBER 83, 1912

AERTAL -CABLE CONSTRUCTION
22nd Ave. and California Sts.

Here is shown a 4-way aerial cable splice (lower)
and a 3-way splice (upper). Hlote that the cables are hung
with metal rings while the splice in each case is hung with
marlin. At the extreme right may be seen the end of a
gsection of aerial cable moulding which is used to protect

the aerial cable where it crosses over trolley wires.




20




. |

piH PACIPIC TELEPHONE AND THLEGRAPI COMPANY
TNVENIORY OF EXONANGE TEGEPHONE PLANT, SAN FRANCISUO, CALIF,

AS AT DECEMBER 81, 1012 ‘

21

AERIAL CABLE CONSTRUCTION

Stoekton and Bush Sts.

This pleture shows temporary aerial construction
over Stoekton and Bush Streets during the construetion of the
Stoekton Street tunnel, and is here used to show Qx close
range two standard forms of eable construetion using metal
‘and marlin hangsTs. The topmost eable on the left has
marlin hangers. Attention is ecalled to the pile of 6~
chamber vitrified clay conduif whieh is to be used in re-
storing the underground system jn Bush Street upon complet-

jon of the tunnel.

y
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THE PACIFIC TRLEFPHONE AND TELEGRAPH COMPANY
INVENTORY OF EXUHANGE TELEPHONE PLANT, SAN FRANGISOO, CALIF.

AS AT DECEMPER 51, 1912

AERIAL WIRE CONSTRUCTION

Broadway and Steiner Sts.

Here are shown three 1lé-pin crossarms carrying
No. 14 N.B.S. copper wire eircuits. The pole carrying
these cireuits is called an "underground" pole, that is,
a pole at which terminates a subsidiary duet and cable.
Bxtending from the main underground conduit system on the

opposite side of this pole just above the crossamms will be

seen the terminal box in whieh the subsidiary cable terminates,

and above that the platform for the men when working in this
terminal. The eonnection between the underground cable and
the open wire is made with No. 18 twisted pair bridle wire
connecting at one end with the terminal and at the other with
7-A or similar line fuses which in turn comnect with the
aerial wire. From this underground pole may be seen an
serial cable extending to the pole at the left. This is

an Okonite eable and terminates in the small terminal box

gshown at the left of the second pole. From this latter
terminal bridle wires connect with the aerial wire circuifts

on the 20~kmob crossarm above. Note that this latter lead
is at right angles to the one first mentioned.

29 |\
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INVENTORY OF EXCHANGE TRLEPHONE UTANT, SAN FRANOISCO, CALIN.

AS AT DECEMHER 81, 1912

AERIAL WIRE CONSTRUCTION
Webster and Jackson Sts.

of particular interest in this pieture is
+he method of arranging the crossamm for attaching the
drop wires. The comstruction of the top crossarm is

imown as npt gem construction.
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| THE PACIFIC THLEPHONE AND TELEGRAPH COMPANY
INVESTORY OF BXCHANGE TELEPHONE PLANT, SAN FRANCISCO, CALIF.

AS AT DECEMBER 81, 1912

AERIAL WIRE CONSTRUCTION

Pacifiec Ave. & Huron 3t.

Placing drop wires. The first step in placing
a drop wire is here shown, that of pieking out and testing
with the wire chief in the central office the partieunlar
pair of the eable to which is to be connected at this terminal,
the drop or servies wire. The terminal is here shown OpéN.
Note the lock muts to which the wires are to be connected;
also the bridle rings on the crossarms through which the
wire will be strung. Wires from outside are connscted %o
wires in cables omly through "terminals".
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INVENTORY 0F EXCHANGE TELEPHONE PLANT, SAN PRANGISCO, OALIF.

AS AT DECEMBER 81, 1912

AERIAL WIRE CONSTRUCTION
Siekles Ave. & Huron St.

The linemen on the poles and the foreman

on the ground are here shown stringing a drop wire be-
tween the two poles and thence %to the gstore shown in
the next pieture. Note the 4-groove insulators on

the end of the cable crossarm to which the drop wire

will be attached.
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THE PACIFIC TELEFHONE AXD TELEGRAPH COMPANY
INVENTORY OF EXCHANGE TELEPHONM PLANT, SAN FRANGISCO, GALIF.

AS AT DECEMHER 31, 1912
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ABRIAL WIRE CONSTRUCTION

Sickles Ave. & Huron St.

- The men are here shown making the comnection
to the subseriber's premises. Note that the drop wire
has been fastened at several points along the building
f just above the store window. The man at the foot of the

1sdder has in his upraised hand the protective fuses which

are always used on such installations.
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THE PACIFIC TELEPHONE AND TELEGRAPI COMPANY
INVENTORY OF EXCHANGE TELEPHUONE PLANT, SAN FPRANCISCO, CALIF.

AS AT DECEMBER B1, 1912

27

AERIAL WIRE CONSTRUCTION

Alley off of Brannon St. bet. 3rd and 4th Sts.
Looking HNorth.

Here is shown a distributing pole in an al-
ley, & terminal, type No. 8 W.E.Co. at the top of the
pole, a double 16 pin crossarm and twisted pair drop
wires extending in various directions. The arrangment
of steps on poles is clearly shown. The poles in the

background are plant of the former Home Company.

2 )
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THE i“.&m TELEPOONE AND THLEGRAPH COMPANY
TNVENTORY OF EXCHANGE TELEFHONE PLANT, SAN FRANGISCO, CALIF.

AS AT URCEMEER 51, 1012

AERIAL WIRE CONSTRUCTION

Quiney Place

A detail view of the top of a distributing
pole in an alley, showing a lateral cable coming from the
underground, strapped to the gide of the pole and eover-

ed with a protective wooden moulding. A 50-pair, No. 8
W.E.Co. terminal, a 16-pin double crossarm, and No. 17

copper steel and No. 14 copper drop wires are showWn.

This is typical of distributing pole comstruction with-

in blocks.

58 ‘
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THR PACIFIC TELEPHONE AND TELEGRAPI COMPANY

INVENTORY OF EXCHANGE TSI-HI?KD’HB PLANT, SAN FRANGISCD, CALIF.

AS AT DECEMEER 81, 1912

AERIAL WIRE CONSTRUCTION

Typical drop wire coustrunetion on the
gides of buildings, using twisted pair copper wire.
Note the compact arrangement of fuses and attachments;
also the cirenlar loom used at the entering point o
the building. The hole for this loom is bored with an

upward angle to prevent water entering.
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THE PACIFIC E AND APH GOMPANY
INVENTORY OF EXCHANGE TELUPHONE PLANT, SAN FRANCISGO, CALIF.

AS AT DECEMBER 81, 1012

UNDERGROUND CONDUIT CONSTRUCTION

Manhole at Pacific and Broderick Streects
Looking North.

This picture illustrstes the method of con-
strueting conerete manholes, in this case replacing a
small manhole (already removed) with a larger in the
gsame loecation. Note the 6-duet conduit consisting of
two fibre pipes above and one 4-ghamber vitrified eclay
duet below; also round and square econduit plugse. The
two lowest duets contain main underground feeder cables.

It is of particular jnterest to note that these two csables
must be cut and a short piece spliced into each to allow
for the necessary plaeing and training along the walls of

the new manhole.

32
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THE PACIFIC TELERHONE AND TELEGRAPH COMPANY

AS AT DECEMBER 81, 1812

g8

UNDERGROUND CONDUIT CONSTRUCTION

Manhole at Pacific and Broderick Streets
Looking South

This view, from the opposite direction to
that of the preceeding picture, brings out the not un-
usual ohstructions encountered in such work. The ob--
struction here shown is a 12" water main. The excav-

ation for this manhole has been completed. Hote the

shoring, that is, planking placed to prevent the earth

from caving in.
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TUE PACIFIC ; AND APH COMPANY

INVENTORY OF EXCHANGE TELEPHONE PLANT, SAN FRANCISCO, CALIF,

AS AT DECEMBER 81, 1912

UNDERGROUND CONDUIT CONSTRUCTION

Manhole at Paeific and Broderiek Streets

Showing the forms in place and the concrete
being tamped for the side walls. The men on the right
have just finished shoveling a batch of concrete. Note
the wagons and teams for hauling sway the surplus earth

and the old broken up coneretel

¥ B
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TIE PACIFIC AND APIE COMPANY
INVENTORY OF EXCHANGE TELEPHONE PLANT, SAN FRANCISCO, CALTY.

AS AT DECEMBER 51, 1912

UNDERGROUND CONDUIT CONSTRUCTION

uanhola at Pacific and Broderick Streets
Looking North

The walls are here shown completed. Con-

erete to a depth of 4" has been placed as a part of the
roof; reenforcing stramd 7/16" in diameter is now being placed.

Over this will be placed another 4 inches of concrete. The
bricks on end in & eirele sre, in this partieular manhole,
used in lieu of a wooden form which has been broken, to
outline the circular entrance to the manmhole. These brisks
(forms) are removed before the conerete sets. The inside
of the opening is plastered smooth with cement and the
bricks laid flat om top of the roof in a cirele around the

entrance. This forms & eollar on which the manhole entrance

casting will be placed.
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TIE PACIFIC TELEPHONE AND TELEGRAPH CONEPANY
INVENTORY OF EXCHANGE TELEPHONE PLANT, SAN FRANCISCO, CALLF.

AS AT DECEMBER 31, 1912

UNDERGROUND CONDUIT CONSTRUCTION

Manhole at Pacific and Broderick Streets
Looking South
The concrete work has been completed and the
manhole casting set. The 27" cover is shown to the right.
These castings, including the cover, weigh on an average
of 670 1lbs. each. Note to the left the boiler iron plate
on which the concrete was mixed as required by city ordin-
ance. The opening made on the street for this manhole is
now ready for the pavement. Note the surpluvs earth

which must be hauled away.

36}
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THE PACIFIC E AND APH COMPANY

INVENTORY OF ni&h’lm:m TELEFHONE PLANT, SAN FHANCISCO, CALIF,

AS AT DECEMBER 81, 1912

UNDERGROUND CONDUIT CONSTRUCTION

Ashbury and Frederick Streets

Gadding and removing asphalt pavement pre-
paratory to excavating the trench. The asphalt is
earefully removed in slabs to be later used for tempor-

ary repaving until such a time as fthe permanent pavement

can be laid.
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THE PACTFIC THLEPHONE AND TELEGRAPI COMPANY
INVESTORY OF EXCHANGE TELEFHONE PLANT, SAN FRANCISCO, CALIF.

AS AT DECEMEBER 81, 1612

UNDERGROUND CONDUIT CONSTRUCT ION

Ashbury and Frederiek Streets

Breaking up the conerete pavement base
and excavating the trench. Note that the asphalt has

been removed in large slabs and piled to one side.

38 )
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THE BACIFIC TEI (B AND APH COMPANY
INVENTORY OF EXCHANGE TELEPHONE PLANT, SAN FRANCGISOO, GALIF.

AS AT DECENMBER 81, 1012

UNDERGROUND CONDUIT CONSTRUCTION

Ashbury and Frederiek Streets

The trench is about completed ready to
lay the conduit. Note the curve in the trench made

necessary to avoid or minimize obstructions.







N

THE PACIFIC TELEPHONE AND TELUGEAPH COMPANY
INVENTORY OF EXCHANGE TELEPHONK PLANT, SAN FRANCGISCO, CALIF.
AS AT DECEMBER 81, 1012

UNDERGROUND CONDUIT CONSTRUCTION

Sutter and Leavenworth Streets,

Showing the construetion of a "tunnel"

under street railway tracks.
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THE PACIFIC TELEPHONE AND TELEGRAPH COMPANY
INVENTORY OF BXCHANGE TELEPNONE PLANT, SAN FRANGISOO, CALIF.

AS AT DECEMBEL 81, 1912

41

UNDERGROUND CONDUIT CONSTRUCTION

Bush St. between Stockbton and Monroe Sts.

Here is shown an extreme case in conduit
construction. Note the many obstruetions, both parallel
with and direetly across the street. Conduit construct-
jon under such conditions is most expensive, especially
so in this instance where rock formation exists. Note

the cable splicer's tool eart in the right background.
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THE ¥, E AND I APH COMPANY
INVENTORY OF EXCHANCE TELEPHONE PLANT, SAN FRANCISCO, CALIF.

AS AT DECEMHER 31, 1912

UNDERGROUND CONDUIT CONSTRUCTION
Bush Street at Stockton '

Showing an example of rock formation en-
countered in some sectioms of the ecity. This pieture

is of interest also as showing some of the unusual con-
struction made necessary by reason of the Stockton Street

tunnel.
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THE PAQIFIC TELEPHONE AND TELEGRAPI COMPANY
m:wm OF EXCHANGE TELEPHONE PLANT, SAN FRANCISCO, GALIF.

AS AT DECEMBER 31, 1912

UNDERGROUND CONDUIT CONSTRUCTION
Polk Street Looking North from Broadway

Pour duet ereosoted wood eonduit in place.

Note the protective creosoted wood planking on top. Sim-
jlar planking is placed underneath as a base.
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THE PACIFIC TELEPHONE AND THLEGRAFH COMPANY
INVENTORY OF EXCHANGE TELEPHONE PLANT, SAN FRANCISCO. CALLF.

AS AT DECEMBER 81, 1012

UNDERGROUND CONDULT CONSTRUCTION
Polk Street Looking NHorth from Broadway

Excavation for manholes, showing lay up of

duets in the trench.
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THE PAGIFIC TELEPHONE AND TELMGRAPH COMPANY
INVENTORY OF EXCHANGE TELEPHONE PLANT, SAN FRANGISCO. GALIF.

AS AT DECEMBER 81, 1012

UNDERGROUND CABLE CONSTRUCTION
The Embarcadero

A load of cable reels containing cable.

Esch of these reels weighs over 4000 lbs. Hote
the heavy twe horse dray necessary for this purpose.
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THE PACIFIC THLEPHONE AND TELEGEAPH COMPANY
INVENTORY OF EXOIANGE TELEFIONE PLANT, SAN FRANCISCO, CALTF.

AS AT DECEMBER 81, 1012

UNDERGROUND CABLE CONSTRUCTION

The Embarcadero

Pumping water from the manhole preparatory
+o0 hauling the cable. This is always done in the low
lying sections of The eity and in all other sections dur-
ing the rainy seasol. The particular manhole shown in
this pieture f£ills at high tide. Instead of a hand
pump for this work, engine driven apparatus is sometimes

used.




ot



I ——— pu—

a7

THE PACIPIC E AND APH COMPANY

INVENTORY OF EXCHANGE TELEPHONE PLANT, SAN FRANUISCO, CATIF.

AS AT DECEMHER 81, 1012
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UNDERGROUND CABLE CONSTRUCTION

i

The Embarcadero

Jacking up the reel of eable s0 that it will

revolve. The laborers are removing the lagging at

the same time. HNote the sectional rods and fish wire
in the foreground which are used for "podding" the ductse.
The operation of rodding a duect comnsists of pushing a

i

mandrel through the duet ahead of the sectional rods,
after which the duet is threaded with the wire. This
wire is then used for pulling in the wire hauling rope.
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THE PAGIFIC TELEPHONE AND TELEGRAPIL COMPANY
INVENTORY OF HXCHANGE FELEPHONE PLANT, SAN PRANCGISCO, CALIF.

AS AT DECEMBER 81, 1912

UNDERGROUND GABLE CONSTRUCTION
/ The Embareadero

This pleture shows the wire gerving which has
been placed om the end of the cable, with the swivel at-
tached. P70 the swivel is attached the wire havling rope.
As this serving takes the entire gtrain, it is so placed
as to firmly grip the cable during the operation of haul-
inge. Note that the end of the cable is swaged smaller to

avoid fouling on minor obstrueticns in the ducte
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UNDERGROURD CABLE CONSTRUCTION
The Embarcadero

The cable is here shown ready to enter the
manhole. Note that one man is stationed at the hole to
guide the cable while the other steadies the reel and pre-
vents the eable from slacking off.
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x
90 UNDERGROUND CABLE CONSTRUCTION
Don The Embarcadero

Here is shown the sheave block attached to
an iron ealled the pulling in iron, whieh is permanently
imbedded in the end of the manhole for this purpose.
This Sheave block is placed in the manhole toward which the
cable is to be drawn. The wire rope connects directly

0 the drum of the winch shown in the next picture.
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UNDERGROUND CABLE GONSTRUCTION

The Embarcadero

The hand power wineh with which the cable is
being hauled is here showm. Four men are usually re-
guired to operate this wineh with an extra man to take
eare of the slack rope as it is unwound from the drum.
The ecable is hanled through the duet with thig deviee

at a speed of approximately 10 ft. per minute.
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UNDERGROUND CABLE CONSTRUCTION
Hyde St. bet. Sutter and Bush Sts.

Showing the truek in operation. With
these trucks the cable is pulled in with a speed of

approximately 40 ft. per minute.
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Don UNDERGROUND CABLE CONSTRUCTION

Bush Street and Mary Lane.

The cable is here shown entering the manhole.
Note the pulling in iroms; also the obstruction encounter-
ed in construeting this manhole as evidenced by the over-
hanging ledge in the upper right hand eormer. Note also
the ring on the cable in the lower left hand corner. On
this ring is stamped the necessary information for ident-

ifying this cable.
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UNDERGROUND CABLE CONSTRUCTION
Bush Street and Mary Lane.

The free end of the cable has been brought

jnto the manhole and is now being bent and trained along

the wallse. Thigs is a rather diffieult operation with
A fair example of this

The

g 600-pair cable gnch as showWnle.
training is shown immediately above the workers.
length of cable to which this 15 £0 be spliced appears

in the extreme upper right hand corner supported by the

gsmall rope. The splice when completed will hang on the

part of the wall shown in the extreme upper right hand
coTrner. Note the cables between the workmen ascross the
center of the manhole. This cable it has been necessary

t0 temporarily remove from its position om the wall to

allow for the hanging of the new cables
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UNDERGROUND CABLE CONSTRUCTION

Bush Street and Mary lLane.

A 600-pair cable splice in process. There
are 1212 wires here to be brought together and spliced.
The operation gone through by the splicer in splieing
each pair is indiceted in the picture following. As
here shown the splice is partly completed and the splicer
is seen slipping a pair of paper.slaevea over a pair of
cable wires. An outline of the various operations per-
formed by the splicer is given in the desceription of the

pieture followinge. I+ is interesting to note the splice
in the eable immediately above that on which the splicer

is working. This is also a 600-pair cable and the wires
of the new splice must be brought to within the same com-

pass as the completed gplice above. Note just over the
top splice, the imprint of the wooden form used in con-
gtructing the manhole. This is an indication of a good

mixture of concrete.







THE PACIFIC TELEPFHONE AND THLEGHAPH COMPANY
INVENTORY OF EXCHANGE TELEPHONE PLANT, SAN FRANCISCO, CALLF.

AS AT DECEMBER 81, 18912

UNDERGROUND CABLE CONSTRUCTION

Don This picture shows the various steps in the

operation of splieing a pair of wires in cable.

1. The ends are brought together and lapped
gufficiently to give the necessary wire
for making the twist.

2s The wires are separated, the paper in-
sulation removed, and the paper sleeves
which are used to insulafte the bare wires
of the splice are slipped over one set
of wires. The paper sleeves shown in
the picture are 3" in length.

The manner in which a 600-pair cable
is coded so that particular groups of wires
in each cable may be picked out, is infer-
esting.

U al |

The 600-pairs of wires in such a cable
are divided into six groups of 100 pairs
each. Each pair of wires in a group
has a partieular color combination de-

signating that group as follows:

N = Lo e =y

.r;_‘)f

First group, red and gray.
Second group, blue and gray.
Third group, orange and gray.
Fourth group, green and gray.
Pifth group, red and bliune.
Sixth group, red and green.

In certain of these groups are placed extra
pairs as a guarantee of 600 good pairs in
each cable

Be The wires having insulation colors alike are
then spliced by twisting together the bared
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ends. In this operation it is of utmost im-
portance that the paper insulation from each side
of the twist be caught into, at least, the

first turn. This is necessary to prevent

the insulation from pulling apart at the

joint. In asetual practice the splicer in
twisting wires together makes a sort of crank

out of the wires as indicated in the picture and
more readily makes the twist in that manner.

The next operation consists of snipping off
the loose ends of the wires and slipping over
the sleeve.

This shows the pair spliced as it appears in
the completed cable splice.

584,
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UNDERGROUND GABLE CONSTRUCTION
Franklin Office

Central Office pothead splice. This picture
shows a 600 pair, eable brought into the central office
from the underground system through ducts in the floor.
Above are seen three 200 pair, silk and cotton insulated
type "G" cables, which are connected with the main dis-
tributing frame above. This pieture, the first of the

series on this splice, was taken December 9, 1913, at

10: 15 A.H.
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UNDERGROUND CABLE CONSTRUCTION
Franklin Office

The wires in the 600-pair cable have been

separated in groups aceording o the color code. The
200-pair cables similarly coded have hesn likewise
separated. Note the lead sleeve which the splicer has
glipped on the 600-pair cable and now resting on the

floor. This pieture was taken December 10, 1913 at

4:15 ]?Jl-
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UNDERGROUND CABLE CONSTRUCTION
Franklin Office

' 300 pairs of the 600-pair cable have been
spliced, that is, the core and second and third groups
immediately surrounding the core. This pieture was

taken December 11, 1913, at 2 P.M.
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UNDERGROUND CABLE CONSTRUCTION
Franklin Office

The actual splieing of the wires has been
completed and the splice is ready for the final boiling
out, after which the pothead sleeve will be raised into
place. Note the perforated eap Shown just above the
splice. The lead sleeve is brought into position with
its top just above this perforated eap which then serves
as a2 base on which to float the solder ussd in sealing
the top of the splice. The lead sleeve iz soldered to
the 600-pair cable with a wiped joint, after first swag-
ing the lower edge of the sleeve 80 that it fits closely
around the cable sheath. This picture was taken Decem-

ber 12, 1913, at 10 A.M.
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UNDERGROUND CABLE CONSTRUCTION

Franklin O0ffice

The pothead is here completed and strapped
to the supporting rack. Note the duets in the floor
through which other cables will later be brought. This
picture was taken December 13, 1913, at 9 A.M. The
total time for the splicer and his helper in doing the

work shown in this series of pictures was 33-1/2 hours.

1
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View of the pothead rack at Kearny Of-
fice showing the general '
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UNDERGROUND CABLE CONSTRUCTION
445 Bush Street

A detail view of a section of the pothead
rack. In this picture.fhe eables from the potheads
t0 the main distributing frame above contain 5O pairs
aaph. There are 12 such c¢ables to terminate a 600 pair

and 8 to terminate a 400-pair main underground cable.
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UNDERGROUND CABLE CONSTRUCTION

445 Bush Street,

Another view showing the c&bles entering
the building through the underground duets. In this
picture the wooden cover of the cable pit has been re-
moved. There are more than 56,000 wires entering this
office through these cables.
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THE PACIFIC TELEPHONE AND THLEGRAPH COMPANY
AS AT DECEMEER 81, 1012

UNDERGROUND CABLE CONSTRUCTION
445 Bush Street

Picture showing pothesd rack with cover
of cable pit removed, looking from opposite direct=-

ion to that of preceeding picture.
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UNDERGROUND CONSTRUCTION
445 Bush Street

This is a partial view only of the Kearny
Office manhole. It ean be easily seen from this
pleture that installing new ecables under average working
conditions such as these where the manhole is so congest-
ed is exceedingly difficult.
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UNDERGROUND CONSTRUCTION

Hontgomery and Bush Streets

It will be seen here that all the duets in the

subway shown are faull. Note the menner in which the
ecables are trained and supported on the walls of the man-

hole; also the wire bonding these cables together in or-
der to minimize foreign electrical disturbances. In the
apper left hand cormer ig shown a 600-pair eable into

which a 400-pair eable has been spliced.
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This is & view of another portion of the







15th and Guerrero Sts

This view is of particular interest as show-

ing the lstest idea in undergrour construction with
particular reforence to the method of building the duet

entrance and the manner of supporting the cables.
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UNDERGROUND CONSTRUCTION
Cable Vault - Sunset O0ffice

This is typiecal of the latest design of
cenbral office entrances and arranging underground
cables within the building. The pothead rack is
here eliminated being replaced by a small splieing
chamber built near the main distributing frame.
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