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CHAPTER I.

This thesis deals with one of the important phases of the telephone
business, namely, the making and maintaining of all outside plant records.

Accurate records of outside plant investments are as important to a
telephone company as nonetary records, for there is more investment involv-
ed and the proper use of this plant investment, via adequate records, will
add greatly to the income derived from the investment, The introduction of
certain new records has brought about savings of tine and material far be-
yond their original cost,

Possibly the best way to get an understanding of telephone outside
plant records is to coansider the history or evolution of these records.
There was a time in the history of telephone companies wvhen such data was
probably unnecessary., This was the case when the forces workings with the
outside plant were entirely familiar with all of the features and locations
of the plant with vhich they had to deal, but zs the business expanded the
time came vhen it was not hurmanly possible for éhese forces to be thus
familiar with all of this data, and the need for tabulation of such inform-
ation became desirable, even necessary., The more intricate types of plant
felt this need first and these records were first designed, such as, Toll
and Exchange Cable, Toll Vire and Circuit data. The history of this part
of the telephone development would prove very interesting had we the time
to consider it here as this was a pioneering job fraught with many hard-
ships,

lie have come to very near the end of this evolution period, in that
we now have records of all types of outside plant with one exception, name-

ly, Exchange Open Vire, which is under consideration at this time, With the



development of more intricate plant operations and matorial these records
will be eontinually changinge Experience has tausht us that the perfect
record of today is soon inadequate, due to these changes,

There are a good many features of the record job of today about which
there is considerable question, for it is now our endeavor to not only make
records for the present, but to insofar as possible, make them adequate for
future developrient, Very early in the growth of the telephone business
there came a distinct division of business and its associated plant, where-
by all traffic within a city or metropolitan area was called Exchange
business and from one such area to another was czlled Toll business; the
plant seéving such traffic having been likewise divided. Due to the large
growth of some of our metropolitan areas there has come into the business,
of late, several combinations ol these two and in the ease of Cable plant
has been given the nare of composite plant,

The record job lixewise resolves itself into these divisions for we
have Toll records and Exchange records. In the Record Depértment Organiza-
tion there are men in charge of the making and maintaining of Toll Records
and others in charge of the Txchonge Records., Under these headings we have
in the organization, employees assizned to the making and maintaining of
each one of the different records under these two classes. It has been
found highly desirable in this comnection to allocate the responsibility
for each one of the records to an individual or group of individuals under
one supervisor in the Department, This matter will be dealt with to a
greater extent in Chapter IV, There are also the field and office jobs

which enter into the organization pilcture and will be discussed later,
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CHAPIZR IIX. Section I,
UNDERGROUID CODUIT RECORD

The underground conduit record, which shows the manholes and ducts
through which the underground cables are carried is made under two class-
ifications, exchange and toll, The exchange reccrd as the name irplies
shows the conduit within cities and towms, vhile the toll rccord shows
conduit placed in conjunction with a particular toll cable between two cities,

The conduit record plate is divided into two sections, The first or
upper soction is composed of a geographical sketch'showing street and alley
lines, sidewalks, building lines, railroad tr-cks, ete., in relation to
the location of the corduit rune The manholes, wihich are numbered, are
located from the center to the inner sidewalk, building or alley line, fire
hydrant or other suitable psrmancnt objects

The trench feet or wall measuremsnt of the mnain conduit is zlso showm
in the same sketch. Tuis mecsurement is taken from the face of the ducts
in one manhole to the face of the ducts in the next manhole. In case of
two duct runs terminating in the same manholes, but placed at different
times, each run is shown separately. The ducts are shown according to kind,
nunber and formation in each sectione The following kinds of ducts are apt
to be encountered in various plcces on the record, multiple tile ducts,
single tile ducts, sewer tile ducts, fiber ducts, ereosoted wood ducts or
iron pipe.

Each kind of duct has its om symbois on the record. Iultipls tile
(MeTeDs), is mzde up of the sane number of squares as called for in the
section, and these are all joined together. Single tile (S.TeD.), is made
up of separate squares, Sewer tile (S.T.), fiber (F¥), and iron pipe (IP) are

all shown round. Creosoted wood (CeWeDe) is shown as a cirecle within a
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square.

Bell conduit is shown as a solid line, while the purchased plant forme
er Citizens Tzlephone Company appears on the record as a dashed line,

The depth of the conduit run is indicated by the cover measursment
shovn above the cross section diegrame The method of protection for the
coaduit if known is also showm, such as, concrete above and below the ducts,
concretes above only or in sorne cases creosoted planik,

Lateral measurements are included in the same section of the drawing
containing the main conduit measurerients. The distance from the wall of tha
manhole to the end of the conduit is indicated, and also, ths kind end
nunber of ducts,

In the case of lateral ducts in the main trench, the lateral rmeasure-
ment is considered from the point where the ducts leave ths main trench,
However, the total measurement shown opposite the lateral number is from the
manhole and is taken to the top of the pole pipe,

The lower portion of the record is divided into three tabular parts,
manhole, main conduit and lateral data. All worx shown in heavy in the
sketch will be detailed here. Conduit shown light will be found on adjacent
plates and is shown only for reference,

Llianhole numbers and types are shown in thz first two colums, Immedi-
ately following these come the dimensions of the manhole, length, width and
headroom, The headroom measurement is from the floor of the manhole to the
roof, Total depth of excavation, kind of walls, roof, floor, shape ard
weight of cover are also given.

In addition to the above, the date of construction is given where such
information is available,

Tre main conduit data repeats the measurements shown in the sketch,

On new work the total number of feet of each type of surface is showm for

-5-



e2ch section. The saie principle in regards to construction dates,

In the lateral bloci: the necsurements are taken to the nole instead
of the end of the conduit. Spaces are provided for the nmuaber and size of
pole, pipes and bends,

Toll conduit follows the same general plan except thzat toll pole
nwivers are shown on the laterals,

The wall to wall =nd lateral newsurerments are used at various tines
by the engineerin; departiient as a btasis for ordering cable, =nd due to
the fact that very little allcwince is made Tor cutting len_ths, it is
esseantiyl that all measurcrients be very accurate,

Anothar bit of wvaluable information listed shows ths nereentage of
ovnership the Alerican Telenione nnd Telejravh Company or any other conpany
or e¢ity has in the various items of plant,

This record also shows in detail any special construction such as
bridze erossings, special loading nanholes or subsurface structures avoided.

Other public utilities and the city forces very often have oceasion
to consult the telerhone comuany and ti:is record in lzying out their sub-
surface structures, that they riay not conflict with our underground plant
and vice versa., all the larger city engineering offices have copies of
this record for recference and for contractors znd others doing street sub-
surface worl, that our plant riay not be drmazed,

This record is used primarily bty the engineerin’ forces in desicming
additional cuable and conduit plqant besides heing a record of this plant
vhich is ¥ept for inventory purposes, DIirth dates are indicated on this
record for the different ﬁnits of vlant for nortality study purposes, as

will be dbrou:ht out later,



WLERGROULID CalLl Section II.

The underground enble record is a slieleton record of =211 cobles in
an undercround systen and is used primzrily Uy the engcineer in loying out
additional eable plans or in naling rearrancemants in the existing plant.

The distinctive fenturse o this record is the f2et that it [ives the
enzineer a cornlete picture of all the under_round e¢<blss in 2 loe=lity,.

This record carries whut are Imovm 1is interval cndle measursnients,
that is, tlie measurenrents from the wall ol the mznhole to the wzll of the

1

adjucent marhole through vhieh the eable runse Tue size anld gause of the
¢able is indicated anld tlhe splicing detail, such us, stub eubles off main
cable, etc.

This record continues the cable plant as far as tha junction of the
undercround cavle witii the serinl cable wi*th a cross reference to the
aorinl eatle data. The street names only are shovm. Tho runholes are r.uis
larss enoush to include ell the splicing details and nay be enlzrged upon
the addition of unother cable or riore detailed splicing arrangcenents, The
number of ducts in each sectioan are indicated us a ready map reference to
the duct f£ill of the run, 4ll calle numbers and counts ars zlso indicated.

There vwas a tirme when it wus thou_ht desiratle to indicate on this
record, the duct location ol ench ecalle in ezch s=zction, but this data was
found almost impossible to maintain and ol questionable value, it wis there-
fore eliminated.

This record is prinerily for the engincers use in conjunction with
the more destailed cable record siovm as the schematic, and as indicated
above gives him an overall picture ol the underground cahble plunt, which

cannot be derived from any of the other cable records,

It is only necessary to malke and niaintsin this record in the larger



exchanges where our undsrground plant is extensive and intricate enouzh to

make its use necessary.



AERIAL CADLD Seetion III.

The aeriel cable record is very much liike the underground cable record
descrited above, in design and use, for it is made primarily to aid the
engineer in his planning of cable work,

The distinctive feature of this record is the fact that it gives a
coriplete picture of the aerial cable plant for any locality, and brings out
features regarding. cable situations which could not be readily seen from the
individual cable records (schematics)e This feature is very helpful to the
engineer in designing his aerial cable distribution plant and making re-
arrangerients in the same when it becomes over-loaded,

The record is drawn to a scale of approximately 1" - 150*, and indi-
cates street lines on the reverse side of the tracings in red ink, which
naterially facilitates the drafting work of correction and addition. It is
not drawn to a true scale, however, as the streets have to be somewhat dis-
torted to make room for the cable information showm therein, There are
reference numbers in the margin of the plates which refer to the adjacent
plates. Changes in the cable data on the face of the record does not involve
the street lines, and the red ink prints light in relation to the cable data
shown in black and gives a proper tone proportion to the record.

The size and gauge is indicated, the cable and terminal numbers and
counts, also any splicing details. The record indicates the relative loca-
tions of the cables as to the side of the street and of the terminals, but
does not, however, bear any measurenent data which must be secured from the
individual cable record (schematic).

As was stated in connection with the underground cable record this
aerial cable also is only necessary in the larger exchanges where the serial

distribution plant is extensive.



BLOCK AMND BUILDING CACZLE Section IV,

The Block and Building Cable Record is one which gives in greater
detail the location of all cable and terminals within a building or group
of buildingss whieh according to eertain well defined accounting rules of
the company designates such plants as block and building eable plant,

The two main reasons for such a record of cable which is often times
shown on some other record is the fact that these other records do rot per-
mit of the detail which is possible on this block and building record, and
also the involved accounting which specifies the capitaul accounts to which
such plant is charged, and also the matter mentioned under assignment maps
as that of the use for assignrent purposes of this record.

This is the record which it should be remembered is made up from fire
maps of the block and building layouts, and vhere it is desirable, floor
and riser plans are shown as a part of the details of this record, The
record is only necessary in tlie larger exchanges where such plant is en-
countered, The connection of this record with our underground and aerial
cable records is given by all the information regarding cable numbers,
counts, sizes and gauges, and in some cases, the wire limits which it was
found impossible to indicate on the assignment maps,

To get the proper relation, the building lines are showvm light weight
with the more importance cable lines heavier., The record also has houses
or building address numbers, and indicates the type of building. In the
case of floor and riser plans, the cioset or cabinets where the cables are
terminated are indicated, and also where conduit has been provided in the
building for telephone distribution wires, such plant is shown. These
Teatures are coordinated on the record with other permanent building units,

sSuch as stairways, elevator shafts, light wells, pipe shafts, etc,



This record is made the same size as the assigments, and is used by
the testmen in conjunction with their schematics, as in a few cases where
the block or building cable plent is extensive, such plant has been omitted
from the schemestics and reference made to this record. In the case of the
larger exchanges, key maps of this record are also made a part thereof and
numbered in accordance with the numbering of the plates.

Another of the details shovm on this record, which it is well to
mention, is the type of terminal which is en outgrowth of the recent
Reconciliation, as in this study we were asked to classify all terminals
under certain general headings, and it was found nccessary in a great many
cases to conduct an investigation to determine in just what particular
class many of the terminals should be covered. This has now been made a
part of the block and building record by appropriate symbols, shown in the

exhibits,
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CABLE SCIEMATICS Section V.

The Individual Cable Record better lmown in the Bell Systen as a
Schematic is a detalled account of the distribution of an individual central
office cable throughout its entire underground and acrial system, In this
resnect it may be considered as the unit from whnich all other cable records
are derived,

Because of its various uses, of vhich more will be said later, it
will be seen that this record is a most important one, and must be in every
detail, absolutely corrsct,

Some of the features which the scheratic embodies are:

1, Cable numbers and counts,

2, Central Office mainframe termination data.

3¢ Splicing and stubbing details in manholes,

4, Size and gauge of cables, both undsrground and aserial, main

feeder or distributing,

5 Terninal data,

6, liortality dates on cable.

7. Cumulative measurerents by gauges,

Each individual cable terminated in and leaving the Central Office
must be numbered and recorded. It is necessary from an engineering as well
as a maintenance standpoint, that this cable number be maintained through-
out the entire cable system, These numbers be,in with 2 and continue for
all the cables terminated in the central office,

The termination of the cable on the central office mainframe is brought
into the record in note only, giving the number of, length, size and gauge
of the terminating cables. These cables, Xmown as "tips" are silk and

cotton insulated, and the splice at which this cable is spliced to the out-
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8ids distributing puper insuluted cable is lmown as the "S « C" splice, and
it i3 from this point thiat the schieniwtie record ncasurenients ave zccwwlatsd,.

FFrom the "S & C" splice the cable is followed throushout its entirety
in voth the underground and in the c2ri-ol plant, The underground cchble is
indicated by a single narrow line, All splicing zné stubbing details on the
nzin feeder cable are shoim in their respsctive nanholes, as well as all
subsidiary or laterul cable details, To closer associate the cable record
with the field, e<ci mwunhole is numbered, =nd the street nates in which the
nanhole runs are located are shiown together with all intersecting streots
with reference to manhole location, .

The eerial distributing cuble is shown as a single heavy line. The
entire network of distributing cable is pictured with reference to streets,
alleys, R. R, traclis or other permanznt topoiraphic:l featurcs,

A1l cables, both underground and aerial, muin feeder or distributing
rmust be labeled at regular intervals with the size and gauge of the cable,
also the cable number, and the count of the pairs working in the cable. In
the case of a subsidiary cable branching ol the ruin feeder in the undor-
cround and terminating in a cross conncetins junetion terminal, it is
absolutely essenticl that the acriszl cable terminated in, and feeding out
of, the junction terminul be nuibered correctly, and given the corrcct count.

A cross connecting junction terminal, is a large wooden box in which
the underground ceble is termiinated on a strip lmovm as the underground
strip, and the aerial cable lenving the box is terminated on a so-culled
aerial strip, By a process of "jumpering" or eross connecting, using jumper
wire, any pair on the underground side may be cross connected vith any pair
on the asrial side, the aerinl cable thoreby losing all identity as fur as

Pair numbers or counts with reference to the underground cable is concerncd,



It fqllowa that the cable cannot be given the same number or count on the
aerial side as it has on the underground side. The aerial cable count then
reverts back to 1 since the identity of the cable pairs is lost it must
follow that the cable number should no longer be the same, In such case the
underground cable number is retained as the first half of the aerial cable
number. For example: Cable number 2 in the underground, becomes 201 be-
yond the junction box, In the case of two or more cross ccnnecting boxes
appearing on the same cable, the cables beyond the boxss, ars numbered
serially as they aprear in order of installation in plant from the Central
Office out, thus -=- Cable #201, #202, #203, etec. The exact detail of the
cross connections in each junction box, is recorded in specially prepared
cable books which are not maintained by the Record Department, but by the
local Assignment Clerk's officce

However, such is not the case where a lateral cable leaves the under-
ground ard is spliced direet to the aerial, here the sequenee of pair counts
and the cable number remains the same in both the underground and serial
cables,

Viherever there is a change in either the number of pairs or gauge of
the cable, or both, it is indicated by a small square denoting a section
splice and an arrow head pointing in directing from the larger to the
snaller cable, generally away from the Central Office.

Terminals, the last outposts of a distributing cable system are in-
dicated with a short narrow line projecting perpendicularly from the cable,
Above this terminal line is indicated the terminal niumber, below the line
is given the actual pair numbers which are terminated therein, This last is
known as the terminal count and is given as the first and last pair numbers

inclusive,



No attempt is made *to draw this record to scule, tut some semblanco
of order is presarved in planning and loying out this record by having the
distributing cables branching off the main faeder on consecutive intersect-
ing streets at least 2 or 2;~inches gparte. Terninuals are smotted accord-
ing to spans rather than to scrle; 6" being allowed Tor on interval of 1
span, l1l,.2" for 2 spuns, etece In cases of cables Tecding into the fringe
areas of the city, with termiuals at intervals of 10 or 20 syans, the 67
scale is dropped and the distance considerably shortened on the record,

In laying out and nlanning this type of record tiie record man is ;mided by
the engineer's estirate o proposed cable und by the final comleted con-
struction prints. Ivery consideration must he Ziven to the future growth
of various sections of the city covered on the racord and to the subsaquent
cable extension in that direction. Throuch experience it hus been found
the nost econorical practice is to allow room on the original drawing of
the record for these future extensions and changes in plant, ruther then to
redraw the record in the near future because of lack of spuce for these
additions,

Arion its various other uses the Schematic also serves as a gulde to
the cable tester, vhere centralized trouble locating is employed. Desides
enabling him to follow the exact wanderings of the particular pair of wires
he is testing, the record also supplies him with a rieasurenent at each and
every point on the cable at which that pzir is spliced or terminated. This
neasurenent is cumulative from the Cantral 07fice "S & C" splice out, Since
the resistance encountered by an electric current in traveling over a nair
of wires varies with a changce in the gauge of the wires, the reasurerients
must be cumulative with respeet to guuge. The testman in testing for

trouble with a bridge obtains a recading in ohms of resistunce encountered,
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This reading is transposcd to feet by gause, and if the reasurements and
gauges are accurately recorded, the testman ecan quite definitely locate
his trouble in his tests,

In conjunction with liortality dates on all sections of cable; A. T,
& T, Coe Specifications séipulate that at regular intervals an actual field
inspection covering the physicul condition of the cable be rude by the
engineers on all catle 10 or riore years of a’e. The Scheniatie is the
record used by the engineers in this field survey, thus it is the logical
record on which birth dates of cable shouwld apyear, as this will also serve
the purposes of the lLiortality Study for all cable,

The terminal data showvn on the Schematic is also used by the Assign-
nment Clerk ig draving up or redraving his terminal assignment cards and
cable books, in which are kept detailed accounts of working lines in
terminals, individual as well as party lines, pair cross connections in
junetion terminels, etce. Aside from all other uses mentioncd above, if the
use of the Schemetic were limited to engineering only, there would be cause
enough to maintain the record in the most accurate manner possible, for
without correct cable and terminal counts and cable numbers to assist in
making cable throws; without correct measurements for making cable removals
and replacements; without correct terminal numbers and locations with
respect to neighboring terminals or branch splices; without correct termin-
al counts to assist in properly bridging out cable pairs in the terminals;
the most efficiently engineered and constructed projects would come to
naught.,

From the testman's standpoint as well as the engineer's it is essential

that all cable counts and terniinal numbers and counts be absolutely correct,



ASSIGIL.ENNIS Section VI.

The Assigmment licps are really neot a record, but a worizing diagran,
as there is on tlhese naps no record of any physical plant which i3 not
shown on other records of the company.

A brief discussion of the coimercial order and installation routines
will prepure us for a description of these maps. The cormercial order
routine provides for a prospeective subseriber signing a contract in the
cormercial or business office for new sorvice. Z>rom this contract is pre-
pared what is xnown as the cormwercial order, addresscd to the Plant Depart-
nent, whose responsibility it is to complete the order by installing the
instrument e¢alled for on the order and establish scrvice thereto,

There are several different types of instruments and serviee all of
which is specified on the order. This order is passed to the Assignment
Department who place on the order the assiguient of Central Office and out-
side plant facilities to establish the type of service ecalled for. This
riust be done from records of the available Central Office and outside plant
facilities, one of which, nomely, the assismment maps, it is the task of
the Record Department to prepare and riaintain. The rest are maintained by
the local forces, and are not at this tire considered a part of the general
record departriant responsibilities,

These Assignment Llaps indicate the streets and alleys and the cable
terrninals and pole plant available for ths distribution of the telephone
lines. The only plant with which the assismmient elerx must be familiar are
the cable terminals and the poles. He knows nothing about underground
conduit or cable or even gerial czble, wnless there are terrinals on the
same, naking available these cable facilitics, therefore ornly the items of

pPlant which may be used for distribution from these e:ables are shown on
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this record,

The other feature of ths record is the heavy line sliown around each
terminal, These lines if followed out will te found to eompletely enclose
the terminal, and assipmrients should only be made to a terminal from with-
in these bounding lines, These lines are known as wiring limits, meaning
that they limit the wiring from the terminal showvm in eny particular en-
closure,

Block or Zuilding Cable will in a great many cases be cross referenc-
ed to our detailed record ol such plunt, In sore cases, however, the wir-
inz linit detail is shown for this type of plant on these assignment maps
vhere it will not cause too much conzestion,

The trees, buildings and other obstructions, and the anpearance of
exposed lines governs the location of these lines, There are street address
nunters given Tor each of these lires, and zlso the terminals, which tell
the Assignment Clerx in just what bounded territory the address given on the
cormercisl order aprears, and from this mep he e¢an assign the particular
terminal to whieh the wires or drop to the house must be conneccted., This
allows the contral ofTice forces to have the service available on the line
in the cable to this terminzl belore the installer gets to the premises to
use.the same, These maps and this advanced work system have naterially
ailded the company in their efforts to provide service sooner or even on an
appointrent basis with the prosuvective subscriber, and have donre ruch to
inprove our public relations,

These wiring linit lines are shown for all new or rearranged plant on
the completed prints Tor such work us mentioned in Chapter IV, thus allow-
ing us to maintain this record once it is prepared.

This record is only fcasible for the larger exchanges vhere tliere is



enouch installation wetivity to wurrant their use, namely, the Corgmon

Zattery Zxchan_es,
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COLBIIED RECORD SJection VII,

The combined record is the youngest record in the department and was
designed to serve the purpose of all of the other cable records for those
sTiall tovms wliose eable plant was not extensive nor involved,

By cormbining the distinctive features of each one of the different
Cc abls records into one combined record we have made extensive savings and
AQesizred a very useful recorde The record has also been furnished to the
f£ield in a much shorter time than would liave been possible had we attempt-
ed each one of the different records for eacih of the small exchanges, This
type of record is not adaptable to exchanges where there is any great amount
of underground plant, e have, hovever, usecd it in some exchan:;es where
there are as many as eight or ten underground sections, but have found it
unadvisable to continue much beyond this point, however. This record fits
approxinately 75 of the exchanges in this division,

It is drawn out in map form with a distorted scale of approximately
1" - 150" showing street lines, the locations, sizes and counts of all
cable and terminals, pole data in connection with the cable, and accurula-
tive measurements from the Central Cffice by gauge of cable.

This record serves the purposs of the individual ccble record (sche-
matic), the aerial cable reccrd and the underground ccoble record and has
proved very useful to the local plant forces and the enjsineers. The record
also has reference nurbers in the margins referring to adjacent plates, and
where desirable a city map has bheen cross-sectioned and nurvered as a key

map to the record,
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TOLL CABLE RECORD Section VIII.

This record is a schematic drawing of the toll or long distance tele-
phone cables, extending from one city to another, and also smaller cables
placed within a city to provide adequate fucilitiss into the Central COffice.
The latter type of piant is being used in dowvm-towvn and congested areas to
eliminate conflieting conditions while the former is used to replace heavily
loaded open wire lines which are vcry difficult and costly to maintain,

As there is a decided trend toward cable taxing the place of heavy
toll wire lines, it has been necessary to design a new Cable Lecord which
is very accurate and conplete,

A toll cable is goenerally composed of 16, 19 and 22 gauge puper in-
sulated copper wires segregated by quads (2 pairs) and by layers, and grouped
according to operation in colored binders, encased within a flexible lead
sheath, Loading coils or units are placed on special aerial fixtures or in
specially built manholes and spaced approximately every 6000 feet, which
tends to overcome the distortion Que to long distance transmission of voice
frequencies, This Cable Record might be divided into three units; cable,

loading, and termination at the offices,



CABLE

There are usually two terus used in referring to cable -- serizl and
underground, It will be noted that the aerial section is indicated with a
wider line than that used for the undsriround section, This is in accord-
ance with our code and conventions for cable records and enables one to
differentiate tetween the two at a glance,

we have shown the splices with a filled-in circle on the eable line
and also given the pole number and direction from the pole, such as S. of
pole #320, If the splice is not over three feet from the pols it is then
shown as being at the pole. The exact distance to all splices is carried
on another record culled the Testboard Cable Racord.

The number and letter ™S" showvn in the cable line (ives the total
nunber of pairs in the cable while the "S™ is an abbreviation for special,
The arrow leading to this number has‘at the otlier extremity the specifi-
cation number and make-up of the particular section of cable, This
specification number is used to elassify the cable according to make-up,
segregation, and color binders., The small square and cross is used in
this connection to indicate quads and pairs, respectively. Six pairs are
usually left unqunded to be used for "Broadcast Progran" operation, these
beirg equally divided into the "iorthbound" and "Southbound®™ conductor
groups,

Licasurements shown on this record are from the center of one splice
to the center of the next. They are obtained in the field after the catle
has been placed and spliced and are checked for accuracy with the Test-
board Cable Record,

The line representing the route of the cable, while not drawn to

scale, has all angles and turns shovm correctly, In addition to this,



names of roads, private property, road intersections and other information
available is shown for the purpose of location,

The section covering underground cable varies slightly from that for
eerial cable, as the splices are in manholes instead of at or near poles,
such splices are shovm in a snall rectangle for the manhole with the man-
.hole number ahove and to the richt of the manhole symbol,

Due to the distance betwecen some of the manholes being shorter than
the average, it has been found advisable to pull through some intermediate
nenholes without a splice, vhich is indicated by the use of an abbreviation
(NS) no splice.

In this part of the record the cross-section arrangement of the
condult is indicated by grouping small squarés for the two, four, six and
nine multiple tile ductse. The position of the cable is indicated by a
small dot showvm in the square representing the duet in which tle cuble has
actually becn placed. This enables one to readily locate the cable in the
field,

With the foregoing exceptions this section is in accord with that

indicating aerial cable,



LOADIIvs

A star has been used at all "Loading Points™ for the purpose of
attracting attention to their locations on the drawing. They are numbered
in consecutive order from the originating office to the terminating office.

Ths complenents of leading are numbered consecutively and in the
sequence of the dates they were placed in service. The type of loading
case used is slhiovm oprposite the compleument with the kind and number of
coils or units on the next line, Under this and on the next line the
serial number is given for reference in rearrangements of loading. In
the small circle at the left of the coriplement number, the year of placing
the complemnent has been indicated by using the last two digits of the
proper years.

llowever, on the line representing the cable, the "iain" and "balloon"
splices are showvm in their relative positions, The main splice being the
one out of which the first complement of loading is taken while the
balloon splice is placed to facilitate future or additional loading. A
very small rectangle has been used to indicate the loading case in its
proper position to the main or balloon splice and is also conneccted to the
splice involved. The numeral within this rectangle is the complement

number for thet individual cuse,
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TERMINATION

As the terminating of a toll cable is one of the important phasss in
the construction of an inter-city cable, it has to be accurately recorded
here, This 1is acecomplished by a plan view of the offico with all un-
necessary items eliminated. The termination on the fuse-frarie is the
starting or ending point of the cable so far as engineering and plan records
are concerned., In terminating, silk and cotton cable is always used from
the last or "S & C" splice to the frame vwhich is almost invariably com-
posed of quaded 19 gauge conductors, However, in a few exceptional cases
13 or 16 gauge conductors have been used. The cable sheath is removed
from the conductors at the frame and the tips are then connected to the
frame by individuel pairs. It is necessary to use three or four frames to
terminate the larger cables,

Our detail of office termination shows the number of gqueds, gauge of
wire, and measurerent of each individual ti» and an average measurenent of
the total tipse This average is the measurement given in the Testboard
Cable Record. The distances between the other splices ars also shown as
well as the cable make=upe

A protective measure has now been taken in order to eliminate danger
from high-voltarce electrical currents being carried to the fuse-~frame,
This is accomplished by splicing in a section of quaded 24 gauge cable,
not less than five feet in length and not to exceed fifteen feet. This
functions as a fuse, It is included on the record and detailed according
to specification number, number of quads, gauge of wire and length, On
branch cables this is placed at the junction of the nain cable or hetivieen
the aerial and underground sections. Iaturally the name of the office is

shovn in all casecs,



In conelusion, there are a few items worthy of mention such as the
dirensions of drawings, title bloek, northpoint, current corrcetions and
data, and percentaze of owmership and quod assin.ents,

The drawings measure 16" wide (vertically) by 34" lon3 and have a
1/4" border on ench side, except at the left which i; 1%" for binding
purposes. Thils size 1is quite convenient and will fold to letter size with
a very slight deviation,

A title block is located in the lower right hand coraner :siving the
nane of the cuble, scale, our Coripany name, department, ond City in which
our department is located, In the right-hand scction of tle block the
date drawvn, number of drawings, drswing number, and initials of the drafts-
man, tracer, and checker are showne The block measures 13" hich and is
5" longe

The "liorth-point" is one in general use in this oifice for drawin_s
and records of this size or larger.

At the extreme ripht of the drawing extending from the top mariin to
the title plate, a space has teon separated for the listing of the date the
cable is placed in service or effective, and the Estimate nuuber under
wvhich the plant was eniineerod and constructed. This space is also divided
into five sectiors under the hezding "Corrected", &Kuch section has a sub-
heading as follows: Estimute or Job Order and Date, Loading Section,
Complenment and Date, liain Cable Section and Date, Subsidiary Cable Section
and Date. When additional plant is placed or rearrangements made in the
existing plant, the Estimate or Job Order is listed with the date the work
was completed, The section involved and the date completed is then listed
under the proper sub-heading of Loading, klain Cable, or Subsidiary Cable,

The ownership in percent and quads assigned to each company in joint-

ly ovmed toll cables is also placed on this record.



TESTBOARD CAbLE RECORD Section IX,

Due to the increasing size and importance of the toll cable plant,
it is essential that the locating of toll c¢able trouble from the toll
testboard be both quick and accurate, so that the out of service time on
toll circuits can be reduced nnd the expense incidental to false locations
can be minimized, As the makxe-up of toll cable plant is complicated, due
to various gauges, loading and arrangements used, it is necessary to pro-
vide for systematically correcting the Wheatstone Dridge measurerents made
of trouble locations, so that the effect of loading coil resistance,
temperature difference in aerial end underground sections, etc., can be
eliminated and accurate locations made. To accomplish this a system of
special records have been arranged and are collectively known as the Toll
Tostboard Cable Recorde

A coniplete Testboard Cable Record of a City to City cable is composed
of the following: Cable Date (Form Z-606), Classification of Loading by
Complerents (Form E-607), Classification of Loading by Pairs (Form E-608),
Spacing of Loading (Form E-609), Locations and Distances (cable lengths)
(Form E-610), Cffice Resistances (Form E-611l) and Temperature Correction
Curves, 3Sore of the terms nay be defined as: Test Station == this term
when used indicates a point where all pairs of a toll cable or all pairs
of a major group in a toll cable are terminated for testing or service.
Test Section =~ this term where used shall be interpreted to indicate
that portion of a toll cable betvieen two Test Stations, Iranch Cable =--
this term indicates a distinct branch or spur from a main toll cable and
includes the entire branch from its junction with the main cable to the
office in which it terminates.

"Cable Data" (Forn Z-606), shows the cable lay-up between two test
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stat-ions, It is divided into the necessary sections with proper headin:s.
In the space provided at the top, the nane of the cuble, desiinated on the
LoD oo (Minin Distriduting rarme) end nze of the offiece is given. This
form is then divided under the headings of S-oction of Cable, Cuble Specifi-
cation Ilumber, Cable Layup by layer nuntbter, quads or pairs, gavge, and
binder color, :nd Reraris.

Under "Section of Cable™ separatc entries are made for each section
of cable vhere the ralle=up chunges, <Thes3 entries are listed in the order
in which the sections occur in the complete run of carle.

Under "Cable Specification liumber" is shown the specification number
covering the section of cable being recorded.

Under "Cable Layup" the layers are given starting with the core or
center layer and numhering consecutively to the outside layer, The quads
or pairs have been listed by total number of quads or pairs according to
gauge and layers, In addition to this the gauge and binder color is given
for each item,

Under "Remariks" the color code used for designating binder colors
has teen showme This is the extent of the information given on this form.

"Classification of Loading by Complements™ on Iorm £-607 has the name
of the cable anl the section covered shovn at the top of the sheet, The
sheet number and in effect dote are shown in the upper right~hand corner,
The loading is then classified under th: headings, Complement, Date in
Service, Load Case Code lwiber, Sice and P X Coils, Pair Count, Gauge,

Type of Circuit, and Remarks,

The complement nwiber according to sequence of placing is given under

"Complement" while the date on which the complement was placed in service

is given under "Date in Service",
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As there is almost invariably a different code number for each
complenent of loading placed on a toll cable, this must be shown in the
coluwm headed "Load Casa Cods Number",

Under "Side Coils and P X (Phantom) Coils"™ is listed the nmumber and
code number pertaining to the pair group or the type of circuit operation,
liovever, there is now a newer type of loadinz in use, consisting of locd-
ing units instead of coils. One unit, lozdin; ons quad or two pairs, and
1lso serving the purposc of a side coil and a P X Coil,

In tkhe column headed "Pair Count" is listed the pair numbers of the
pairs loaded by, and corresponding to the various types of coils or units,
They are further segregated by sauzs and type of circuit,

Under "Gauge'" a-pears the numbar of the gauge of wire according to
the Brown and Sharpe Standard.

In the column "Typo of Circuit" the circuits are showm according to
their operation, whether 2-wire oporating in both directions or 4-wvire
operating in one direction, The letter li, S, &, or W, is used to desig-
nate the direction of the 4-wire circuits whether liorth, South, Zast or
west, This form does not have all of the conductor pairs showm as it is
by complements and therefore covers only those conductors which are louded.

"Classification of Loading by Pairs" on Form E-603 duplicctes the
type of circuit, lozd case code number, and code number of side and P X
(phantom) coils shown on Form E-607, Iowevor, on Form E-608 the pair
nuribers have precedence and the entire number of pairs in the cable are
listed in numerical order at the extreme left,

In addition to these items there is a colwin in which is shovm the
pair or sleeve binder colors. Also colurmns headed "Code ilumber and Loop

Rosistance of Coils" under vhiich appear +the side coil code number and



resistance and P X or phantom coil code number and resistance, with the
total resistance per load pertaining to euch group of pairs,

"Spacing of Loading" on Form E-€09 is used for the purpose of giving
the distances between loadinz points, the cwwletive distance and percent
of total distance at each loading peint. A separate record is prerared
for the test station at each end cf a test section,

The name of the cable is stowvn et the top with nare of offies for
which the record is prepared entered aftsr the word "From" and the narie of
the office at the other end of the test section entered after the word "To".

Under "Load Point llumber", the load point numbers are shown as count-
ed consecutively fror the originating office or beginning of the cable being
recorded.

Undsr "Load Points from Far End", the load point numbers are shovn
as counted from the terminating office or far end of the test section,

Under "lianhole or Pole" the manlhole number or pole number, in or on
which the load cases are located has been listed,

Under "Lenzth of Loading Szction™, the lenith of cable to nearest
foot (decimals onitted) between points listed in the "iManhole or Pole"
colunm or the length from the preceding load point to the load point
opposite the measurement has been showm,

Under "Curwulative Distance in Ieet" the cumlative cable measure-
ments to the nearest foot have been shown at each load point located as
indicated in the manhole or pole column,

In the final colwm under "Percent of Total Distuance™ the total
distance is considered as the test section and the curulative percent of
this length is showvm at each load point and to the right of its corres-

ponding cuwiwulative measurcnent,



"Locations and Distances™ on Form E-610, gives the distance from
each preceding pole or manhole to the next pole or rianhole; the cumulative
distance at each role and manhole from the preceding load point to the
next load point and vice versa; the jeneral route of the cable, whether on
private richt-of-way, road or street; intersectinz streets, rozds or cross-
ings, and any landnarks or points that rnay be of value in direeting those
engaced in locating cable trouble, In the space provided, loading points,
splices enc¢ ‘heir location, as well asvincidental reriarks have boen showme.

The data on Form 3=-010 for a testing section is now being compiled
by individuul loading sections and end sectionsi an end section being one
from the office to the first load peoint. This was originally compiled for
a complete cable and a chunge such as un extension of underground section,
reterniination at an office, reroute of the c¢=ble and cutting in or out of
cable would involve a revision of both sets of cumulative distances from
the point of change to the office. A correction, therefore, involved a
considerable number of sheets and one in which the labor and expense would
run rather highe In order to reduce this to a minimun, the measurecments
on this form are now being accurmulated from one load point to tihe next
rather than from the originating office to the terminating office,

The nare of the toll coble and test section is showvm at the top of
this form. Also sheet number and in effect date. These sheets are nuuber-
od consecutively for the entire test section,

In the "Pole or liunhole" colurm, the number of each manhole or pole,
through or on vhich the cable being recorded extends, has becn listed.

Under "Feet" we have shown the measurement to the nearest foot from
the originating or preceding point to the point opposite the rneasurement

as listed in the "Pole or Licnhole" colurmn, Iiuch consideration is given in
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converting the measurements carryins the tenths of a foot as taken in the
field, into the measurcnent to the nearest foot. In eliminating the tenths,
any tenth less than 45 is dropped, one over .5 is added, and the .5 is
added on the even numbers and dropped on the odd nmumbers. This systen
balances very satisfuctorily with a total in wiich the tenths have been
carried., Thaess nieasurcrients are from the center of poles in the aerial
section and splices in the underground scction,

Under "Cwwlative Distance in Fecet Irom Last Load Point" two double
colums are provided. The smaller load point number is posted «t the top
of the first or left-hand colurm after the viord "rrom" and the larger lozd
point nunber at the otiwer end of the lozding section is posted at the top
of the second colurm, In the left half of each column we have shown the
cunulative cable measurement at ewch pole or manhole frou the load point
showm at the top of the colwm, The richt hulf of ezch columa provides
space for chauged or corrected rmeasurementse

In the next colunin under "Location" the locution of the cable line
is shoun as being either on a hicthway by c¢iving nome of road, or street,
or on private rigcht-cf=-way; 2lso ncmes of cross-streets or roads vhere
nanholes or poles arc located at an intersection, city limits division
boundaries and any landnmarks or other pcints wiich may be of value in
making field locations on the cable,

Under "Renarks--Load Foints--Ft. to Splice, Ete." the load points
have been shovm as counted from the beginning of the section of cuble beirg
recorded, This is entered on line with pole or nmanhole where loading is
located as listed in the "iole or Manhole" colurm. Location of splices
has been indicated by the number of feet ahead (#) or back (-), of nearest

pole, Iowever, in most cases the sign (#) has been onitted, as this is



not aveilable in typinge This is entered on line with the vpole nunber
nearest the splice, as listed in the "Pole or llanhole" colurm. The viord
splice as mentioned horein reans only such points where =211 wires in the
cable are spliced.

"Office Resistmices and Capacitanece Roudings", Form B-611, is use
to sive the office resistunce and capucitence readings, as well as data
relative to the standrd under_round pzir at the office for which the ro-
cord is prepiared, Itell record conttins data pertuining to the office at
eachl end of a test sectiomn.

This data is for the use of the toll tostrian in cormputing the loczation
of crosses, grounds, and opens in ths toll enble conductors,

"Ternerature Correction Curves", are rrepared for cach test strtion
covering ench test saction entering the ofTice. Thesa curves are plotted
on 8;” x 11" cross scection tracing paner so that blue print or blue line
covles cen be mode for distribution,

If the resistance of the carle can be asswied to Le unifornily dis-.
tributed along its length a teriperature correction wrould not Le necessary.
This asswurintion is only justified for cables which a—c entirely aerial or
entirely undercround and thiis condition does not exist in thie larger eadbles
requiring Testboard Cuble Records up to the nresent tine., here the cable
i1s made up purtly of zerinl =nd partly of underground section, hovever, the
resistarce per unit of lencth of the nerinl is wery apt to differ from the
resistance per unit ol length of the underground, due to the different
temperatures of the air and thz carth, T.is introduces an error, the
negnitude of which denends upon the relative lengths of the aericl and
underground sections and upon their difference in tempoerature,

Tha curve o3 plotted is in accordence with the Cenersl ease ol a cuble



hawving an underground sccetion at ench end xnd an Interrediate section of
undersround sonevhiere between ths two end sections, with azrizl sections
hetwuesn tils interncdinta section and tie t.o end sections The do*ted

rresponds to the underground pole or dividing poiunt te-

wvaxrtical line corr

A

tw.,een the aerial arnd unieriround scetions wnl indicwtes the relative

~ eixriations, The curve on s:hibit was plotted for the J-cison-Lunsing "A"

C =ls, the "A" indicating thiis to lte tlie first cavle pli:ced betusen thess
twro points. This covers the Juckson=Lansing S2ction ¢
to 1risht as indicuated below the curve by the fijures 0 = 10 - 20 - etc.,

owver "Percent Distance frou Jaciizon", Thsse fijuwres indicate ths percent

O f the total distance at the he:vy liae which they bisect, the O rcore-

senting the Juclieon Cflfice wnd the 100 the Lansing Officee By relferring

to spacing of these figurcs, it ray e observed thut two squares represent

1 percent of the distance,

The positive and nscative fijures reading from the O axis (0 to 1.2

and 0 to =1,2) shown at the Juckson end of the ecurve is un index for

""Corrections in Percent", The junction point corrections, plus and niinus,

are 7plotted as ordinutes ajuinst apparent percentace distances from the

mensuring end (Jackson) as abscinssaee These junction point corrections

ages arce determined thirouch a series of mathemotical

and gapparent percentage
calculations based on the actual neasurerents and the variations between
the average resistance per unit length and the resistance per unit length

©f +the underground sectionas, The points pertaining to ezch curve, one for

the unit underground resistance hi_her than avera_je unit resistince (0 A D
C D O) and one for the unit underground resistance lower than cverace unit

Tesistance (03 F GHO), are joinel in proper sequence by strzi hit lines

“Nd  t1e curve marked with its proper index number., 4his complctes the



plotting of the "envelope" curves,
The process for pletting the intermediate curves can be explained by

re ference to the Lxhitit, vhere the curves nmarked by the index numbers

7 «OC and 5,70 are the "cnvelope” curves just discussed. Corresnonding
»odints of naximm correction on tlhese two curves are joined by strai-ht
1 ines (shovm dashed on the drawingC)e uuch of these lines is divided into
A2 Twunber of egual parts corresponding to the difference in the index
Tyrurabvers of the "envelope" curves (in this case 7,00 --- 5,70, or 10) and
< oxresponding points of division are tuien as points Tor new curves, each
cuaxve being maried with its proper iudex number (6,87, 6474, 6.61, etce).
TYire resulting group of curves will be complete enouch to cover all normal
A3 fferences in resistance li.cely to be encountered in practice,

The index is pluced at any convenient point on the curves, care being
used in reading a given correction to find the proper curve, .tul;ine; the
crossing of the zero axis into consideration.

Thoe foregoins rethod is applicable to all systems of serial and
underground cable., Another typlecal curve is illustrated by an Zxhibit for
the sarne cable and reads from the Lansing to the Jackson Cffice,

In maintaining the Testboard Cable Records, it is very important
that vhen 2dditions to or chan_es im a toll cable are nade, the recorcds
involved be corrected .izmediatoly and coples of the revised sections dis-

tributed,



CITY POLE RECORD Ssection X,

The LSzchange Pole Decord is divided into two parts, the City Pols

pos

.

Record and the Rural Pole Record,
The City ole Rscord is nade up of two units, (1) the pole rccord

AdAe scription sheets and (2) the pole and teriinal record sheets. The pole

record deseription sheets are divided into many hecodings end colwms ror

A=a ta pertaining to the location, size and history of poles. Of the six

e adings the City Necord uses only three, the "Sheet Iluxibter", the "Zzchange

IN—=me"”, and the "In Effect" date. IEach city block in a tovm is assi¢ned a

number and is shown on the sheet bearin; the same nuiber in the heading of
" Sheet lumber", The naie of the town or city is shown in the heading

"Exchange llore", The date the sheets are drawn up is shown in the heading

"In Effect",

0f the eleven colwms pertaining to the location, size nnd history
of poles, the City Record uses only eight, the ones for the "role llunver",

the "Location Diagruan", the "Length and Class", the "Kind™, the "Date 3Set",

the "Lcwered or Top Cut off", the "Renoved"', and the "Rigshteof-way"e. In
the colwm headed "Pole Ilwaber" is showvn the nunbers ol the poles which
ara listed in "Location Diagram", In the second ecolwimn is dravm a snall
S3unre or rectangle to represent a particular block of the city. At the

Ooutside edze and through the center of this square arc placed small circles
TeDresenting poles, The number of each pole is placed on the inside of

the square and next to the pole, The liorth-point is also pluced in this

Colwnn in the lower richt-hand corner.,
The next three colwms, used by the City Record, are the "Length and
Class", the "Kind", and the "Date Sct", The Tirst of these colurms indientes

tz . . .
'€ Qencsth of the pole in feet and the Class Letter (viz. circumference).
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The sccond of these thres coluns, the "Kind", tells whether a pole is an

Zastern Cedar, "EC", a .ostern Cedar, "Wl", or a Creosoted Yellow Pine,

*CP'". also, In this colwm is shown the butt trecatrent of the poles that

are treated, "O" is for l'erforation Treatriznt and "S" is for Zrush or

Sprxray Treztnent, The third colum is the "pute Set"™ colum uad shows the

e aaxr in vhich the pole was placed in service. Thie next enlinm used is the

"*I.ovwered or Top Cut Cff", The year a pole is reset, ths ton, or the butt -

i s cut off five or ten fect, is recorded in this colurn. The "Reroved"

colwmn shows the year in which a pole wos taken out of service. The "Ri ht-

O T —=ijay" colurn carries the file number of the permit for placing poles,
£y s and anchors in private right-of-vaye

Thzse doscription shcets are hound in loose leaf binders. IZ<ach binder

contains the sheets for o number of towms, in alphabetical order, in a

particular Zngineering District.

The second unit is the Pole aznd Terninal Gecord Zhacts. Thesc sheets

are divided into six colwms and havre twenty-five lines on a shset, In the

first colwm is shown the year in wirieh the Werminal was placed in the

Tield, The seconl colwm lists the Poles and Terminals numerically fron

one up to as nany as there are in the town. In this cclun is nlso shown

the mg" Type Terminals (a new type terminal for whieh we are leeping a

Special record)e Taese termiinals ars designat~d by a "C" being placed

Aftexr the Terminal Ilwiber. n the third colurin appears the sheet nunber

Of +thie description sheets on which the Poles and Toerminals appear. In

C=sS9 the Terninal is on a Forei:n Company Fole an "F" takes the place of

the shect number, and if the Terminal is on a BElock Ccable or in a Zuilding

8 "B takes the place of the sheet mumber. A "T" takes the plcce of the

8 . . N
heet number when a Terniinal is on a Toll Pole.
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In the fourth colurm is shova the number of the Cable out of vhich
the Terminal feeds and in ease there is not a Terninal on the Pole, this
spac? is 1laft blank,

The fifth colum is ths aldress colwm, in which the addresses of
=111 Poles gnl Ternminals are ¢iven, and if ths Terniinal is on a Toll iole,
thie Toll Iole lNusber is clso shome.

The sixth or last colurin shovs t;he nuriher of the Job Crder or
L stimate that nluced the Foles or Teriinals,

These FPole and Terminul Record sheets are bound in loose leaf bind-
exr s, but of a different style than thoss used for the Description sheets,
annd each binder contains the tovms in alpinvetical order for a particular
Enisineering Districte

These two units of City Pole Record are radically different and each

has its separats functions, but still one unit depznds upon the other to

rmaize the whole Pole or Terminal Record complete,



RURAL POLE HECORD Section Al

me Rural Pole Recerd is conposed of four rajor units: the Pole
Record sheet, the Individuul ey lLicp, thz Corhined Iizy biwp =nd th: Index.
Though each of these units has its o m distinet feature, they are depend-
ent on one another, ond to_ether form th2 Rural Pole Record.

The pole record sheet, wiiich in reulity is a detailed deseription

and location sheet, is the most important unit of this conbination, The
junetion or starting point, such as a eabl:s teriiinnl nmuber, toll pole
nunber, or city pole nwiber, is given at the botton of the first sheet of
each lead, aAbove this 1s an outline of the road on liich the lead appears,
with its cross roads, drives, rivers and crceics., Then the poles with their
tuys, anchors and push-bruces are spotted in their places with reference to
these topographical features. This sheet is made to read from the bottom
to the top, so trat the duta will appear in the same relative position on
the rccord as it does on the ground, the sheet readins avay fromn you as
the poles ap: wur in the ficld., Cpnosite the roles on the sietch are
severel columns devoted to history and description. liot all of these in-
volve the rural pole rccord, as this form is made to fit all pole records.
Length, class and kind colurms are for the description of the pole, and
the date set, lo.ered or cut off, and date removed colwmns pertain to the
historye 4 right=of-way file number colwm is provided for recording
cases of private richteof-way. The autiiority for nlwzcing, resetting or
any other kind of work done is placed in the last colwm. This authority
is senerally represented by jod orders, and estimates. Poles numbtered in
the field are numbered corresypondingly on the record for ruference,

The individual key map is madle on tracing cloth, It pictures the

lends with reference to lakes, rivers, roads, railroads or any other per=-
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nanent topocraphye, This riap shows one or nore rain leads with all of its
branches; often two or norc associated key maps numbercd consecutively,
are necessarye. 7The inrformution wiich appears cn these raps are ths leuds,
their numbers, hichway nunbvers, saction nunbers, towvmships end counties,
A rural lead is represented by o heavy full line, toll lead by a heavy
dashed line, ~and cable by a thin solid line., Thuse ley naps are then
nuibered for reference pur:;oses in the upner left corner in tihe best
nurierical order possible,

The combined key rup differs from the individual ey map in that it
cives a picture of tle whole exeliain_e. This feature enables one to loeqite
a lead relative to the exchange or ccntral office, The information given
on this map is the sae as on the individual mop, with the exception of
junetions and hizhway numbers, The ori_incl of this nap is made on a cloth
blue line county map and photostated on an 8&" x 11" print, so that it may
be filed in the sane binder vith the remzinder of ths record,

The index is the key to the whole record and consists of a sheet
divided into four colurms. In the first, the lead numbers are listed in
numerical order, in thec second, junctions ara givene The third colurm
lists the individual key map numbers on which the lexd aprears. The last
colurin locates the lead by scction numbers and tovnshipse This infomsation
is typed on 82" x 11" sheets of vellum so that tlue prints ean be furnish-
ed the field forcese. .

Copies of the rural pole record vhen sent to the dcpartnents that
require them are bound in loose-leaf binders in the following order: the
index, tho combined key map, the individunl key map and the pole rccord
sheets. Lhen key maps and indexes only are necessary, the record is furn-

ished in red press board binders,
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TOLL PQLE RuCCORD Section XII,

This record as the title inplies, is one covering all major details
pertaining to the classification and loeaution of the wvarious toll pole
lines, It is camnosed of two sections, one at the top of the fom civing
miscell:meous dutz, znd an itemized section with a colwm for ezch individ-
ual iten reluting to tlhie vole showm on the sane line,

The top szcetion shouws the 3heet llwiter, Ilwwe of Line, llwiter of Ioles,
Iinre of bistrict, Location by City or Township and County, In ZfZect Date,
and the Rewritten Date.

The shoets are nwibered seriully from one end ol the line to tle otiler,
beginning with the end of the line first mentioned in the name for the sane,
but in the case of Aerial Toll Zantrance Czbles thsy are nwibered from the
office out to the Terminzl pole,

The M"iizme .of Line"™ is uniform throushout the organization and the
line is usually n:onied from South to Ilorth and Zust to lest g¢iving consider-
ation to the importance of tihe Cities involved. The branch lines are naned
according to the tovm at which they tzrriinate and ere culled "Spurs®,

Usuglly the first und last pole nunper on the shcet is showm after
"roles",

As the organization is divided into bistriels ond named wecording to
the City in which that District CTflice is locuited, the "Name of District®
is shovm to facilitate the distribution ol the record.

The "Location" is given for the section of poles on ench shect by the
nyie of City, Town or Towmship =2nd the County.

After "In Effect” the date (Lionth and ¥Yoar) is entered according to
»ilad,

%

the tine the record is being con

ATter "Rewritten" the date for a revritten sheoet is ent:red according



to thie tiie it is revised to indleate wny ehwages in the pole line or
errors found in the original raecord.

The "Itonized Scetion™ is divrided invo vertical columrs and clso by
horizontal lines. One line is used for ezeh individual pole and its
corrasyondin; data as listed in tlie vorious colwirs. DReading from laft to
rizht these colurms are lezded as follows: Pole lwiber, Location (Foles,
Stubs and Guys), Span, Length ond Class, Kind, Date Set, Reinforces,
Lowered or Top Cut OIf, Removed, Joint Owmer file Lo., 2nd R/W (Ri_ht-of-
Way) File lio,s There is =lso a li" narsin at the extrene right of th
sheet for binding purposes.

The polc numbers are shiown in this first colurm as they appear in
the field and the sheet is rade to read I{rom botion to top, 2s one vweuld
be looking at the lead in the field in the direction of the line or in
which the nuwr-bers increases

Under "Locztion", an iniked drawing is riwce shovwing thes rozd or strect
lines, and if the line 1is on privete Right-ol-way, fence lines, The roles
are indicated Ly a srull circle in their projer locations A Stub is a pole
used in conjunction with a guy strand for the purpose of balancing a force
or null cnused by a corner in the line of poles., Tiesec are ussd vhere a
guy anchored in the ¢round near the pole riizht te an obstruction or other-
vise objectionable. A push-brace is a pole used to hold a pole located on
a corner in the line where the conditions do not permit the use of a stub
OT £\ e

All Street, Road, Ruailroud, Creek and River Crossings heve been showm
to assist in the locating of sections of the pole line, The Tovmship and
County lines have also been shovm as well as City Linits where they can

readily be determined, 1liotes have been used at all Junction Points with



other lines or spurs to cross-refereuce tl'e sheets so that they may ve
easily asscciated with one another,

All the symbols used on this record ors covered by a standard symbol
setup,

In the "Span" colwm the nsasurericrt is shown in feet from ths center
of one pole to the center of the next. The span or measurenant aprears
opposite the pole to which it is taken in the dircetion of the nunvering of
the lsad.

Under "Length and Class™ the total lenzth of the poles in feet and a
letter designating the approxiiate circuiference of the pole at the top
and bottom is listed according to inventories und reports from the field
forces, The designation "AAA"™ is the maximum classification and "G" the
nininun elassification with the intermediute letters designating the
various sizose.

Under "Kind™ an abbreviation has been used to indicate the kind of
wood , shch as BC for Bustern Cedar, WC for Vwestern Cedar and CP for
Creosoted Pine poles, The letter "O" is now being used before the EC and
WC to indicate that the butt of the poles huve been perforated and treated,

Under "Date Set" the year the pole is placed has been shovm in all
cases where it was nossible to detemine this by checking through the old
files, lowever, the rore recent dates are listed following the completion
of the construction wori,

"Roinforced" is a term used to refer to the placing of a short pole
adjacent to another pole carrying the attachments. This is done when it
would be almost impossible to renlace the existing pole due to bad field
conditions, It is very seldorl that this type of construction is necessary.

The date that the reinforeement was made i3 entered in this columm,



1

Under "Lowared or Top Cut Cif" the year in vhiich the role wus lowered
or the top cut off has been listed, The lowering of a pole is accomplished
by pulling the butt out of the ground, savwing it off azbove tle deteriution
line ond dropnoing the pole back into the sane hole. This is doune quite
extensively where the deterintion at und below the ground line has reduced
tlie strength of the pole to such ~n extent thot it is below the necessary
requiremncnts, Tie top of the pole is vory seldon cut off clthou : there
may be an ocezsionitl cese vhere thiis is advisable,

Under "Removed" the date thz old pole is rarmoved is showm unless it
is found necessary to rewrite the entire shect,

Tnder "Joint C.mer J'ile Jol." the Tile nwber is listed for jointl;
otmed poles vhere it eun be detverrineds In addition to this the Companies
involved orl their resiective percentaces have been listed.

Under "R/. File Ilo." the file nwer is shovm for enell szction of
poles vlaced on privit: rigit-of=tiay,.

Tre Toll Pole Record was oricinslly dr-wwm in peteil, but was found to
be undesirable for printing purnoses and a2lso one vhich would not stand up
undsr mich use. These records are now being checlied in the ficld for
accuracy; a new record typed with a heavy ribbon; and the diagram inked in.
This makes a very neat and perrmment record, and reguires only approximately

one=-third the tirie to comuilete 235 compared with the old metlod.
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TOLL wIhi RECORUS Suscetion AIII.

The Toll wir2 Records consist ol tio cnetions, the Vire isteory
Record and the Wire Licormise W2 oire llictory Loecrd is ecoipiled on
letter size sheets und separate entries cre rinde coverin: cueh adlitioncl
vire circuit or wire replucrent upon corpletion ol the wvorike, The wire
Disgram is a largze drawing on wixich ezeh circuit (2 wires) is desicnated
By oa sinle line anl the ceross-cornection at 11l jurctior points shovm,

T:e pin numbters, 1=-2 and I-4 for exxijle, rinke up ons _roup contain-
inz 2 physiecl eircuits, one circuit on 1-2 =nd thoe other on 3-4, In ordsr

to crecte vcnother ecircuit over these swae vires, coils are pleez4 ¢t ezch

o

end of these existing cireuits ond two thzoreticul wires wye obtained, one

-

corresyonding to eacli of the physieal cirevitse This theoretical circult
is xnown as a "Phanton Circuit" and the wvarious cireunit groups riust be
transposed at certuin »oints to reduce induetion from electrical lines «nd
eross=-talk in tie circuits to a rminirum, The various systems of this trans-
posing is Tully explained under "Iransposition Diagrams",.

Thesc pin numiers shiovn under the cbove records are muztered in the
direction of the line, th2t is, faeing the direction thut the numbers of
thie »oles on the line increase or toward tho ternincting ofTice. This
series of nurtering starts on tie top line =2nd on the pin at the extrens
left as lloe 1, 2nd number consecutively across this erossarme The standard
crossarm contains ten pins carrying ten wires which are nuubered from one
to ten inclusive, The second arm vwould then nucber from eleven to twenty
with the remaining arms continuing in this order,

Trhe Wire ilistory Rccord form has the name of the line shown at the

top and to the left with ths pin numbers slhown at the top and 2t the richt.

The shect is then divided into colurms with the data pertaining to the



PLysical Circuits showm at tho left and that for the Puuntom Circuits somm
at the ri ht side of the sheet, Rzuading from left to rizht wder Physical
Circuits, tlic colurms are “e2ded as follows: Pins, Jetiween ioles, Placed
Single Wire idiles, Guauce and iiind, bate; and Removad Single Wire wiles,
Gauce and ilind, Under Puunton Circults rcading from lelt to right the
colurms are hended, Iins, Letween roles, Date Ihuntomed, and bute Unphantor-
ed, A colwim headed Renaris has been placed between tlie Fhysiel Circuit
group and the Fhuantom Cireuit croup for rilseellansous rewwrius pertaining to
entries under either groupe.

In compilin_ this rccord, one sieet is used for each circuit and list-
ed under the two pin mumbers correspondins to the circuit. Tiese pin numbers
are shovn at the top of tha sheet and also in the colurm headed "Pins", In
the colun he-ided "Between Poles" pole numbers have been listed for a section
lirnited by the date of placing or removing and gause of wire, Under "Pluced,
Single Viire luiles" the total amount of wire in the particular section is
shown by miles carried to the nearest hundredths of the riile, This is ob-
tained by multiplying the lineal reasurencnt in this seetion by two, waich
sives the anount of wire for one circuit or on the two pinse Under "Placed,
Gauge and Kind" the gauge of wire is lised for a section accordinyg to tie
New Britain Standard Vire Guuces Under "Date" either the date of placing
or rermoving is swown ophosite the entry under either of thess hoadings,
Undor "Renoved, Guauge and ind" the guuge of wire is shown covering the wire
rer:oved., However, we hove eliminated uny designations showing the kind of
wire as the gauge of copper and iron wire are not the same so that ths gauge
indicates the kind of viirs,

In the Phantom Circuit group under "Pinus™ the first pin numbter and

the last pin number of the wires involved in the Phuntom Circuit huve teen



shovm, Undser "bBetween rolss™ the »nole nunmbers for a given section corres-
ponding to the khysienl Circuit scc¢tion have been showm for lhantom Circuits,.
Under "Date Phantoned" the date has teon saovn ia all casaes vhere it could
be determined. Under "bDate Unphintonied™ tho date is slhiovm on which the
Phantom Circuit has been elirinzted. 4Lhic abbreviation "Unx" is oiven for
dates wnlmom,

Under "Renaris" the Job order or estirzte numer authorizing ths weork
effzeting the record lhas bean listed us well as the bill of sale file nurber
selling «nl consequently rarwving wire from our vlont,

This record hos been devised to sliow all current changes and add-
itions in the toll wire pl-nt os wall as thoe wuount placed or reroved dur-
ing any civen nunber of ears,

"wire Diuzrans” have been designed to show «ll toll circuits in
scrvice or availables Tor service. Thesz dlacr:ins are posted to show all
adlitions or changes as soon o¢s the mZstinate or Job Order authorizing the
worx has bean oumroved,

Zach physieul eircuit is shovm by a single line and the pin numbers
for the wires composin: the cirenit indicadted in the line. The gau_e of
wire is also indieated after ths pin numbors,

A rectancle is used to inticate the junetion poles wicre the toll
circuits braneh off 2nd also thz olfice pole at e-ch end of the line. At
the various jrunetions the circuits branching off ct the junction poles are

ach arrowed to two nwih-rs indiecating the pin positions taien by the
circuits on tha brunch or syur line. The circuits on the spur are designrt-
ed in a sinilar rnanner to those on the riain line,

The Phantom Cireuits arc inlicated by crosses betwecn the linecs

representing the Physieal circuits from wiiieh the Phanton is obtuined,
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At e et 2nd ol the Yhanton gioun this erog3 is enclosed i

N

thin a snuure to
renresent thae coils ~nl their locntions, The Phantom Groups zre located
on pins 1 to 4 nnd 7 to 10 on the top crossa:m and on rins 11 to 14 and 17
to 20 on the second crossarm anl continue in this order on the rzaciaiag

crossamms, lowevser, vhere there are two or four amis carrying wire, adid-

Dins 5 ani 6 on

itional ¢roups are obteined by transposzing tha cirenits on

the top or Tirst arm with the one on pius 15 »nd 16 on the cecond arm, 21s0

',—l

L e v -
lle Tuiner,

by transposing the circuits on pins 25-20 and 35=06 in o

The Circuit Desicnu®ion is a name anplied to ench physical or phanton
circuit in service, Thoso not in serviece are showm 28 spure. In naning
the circuits on abbreviation is us2d for tiie nunegs of the torninating towms
and a nunercl is adied after the designation in @1l ceases vwhere thare is
rore than oae circuit between tuo nointse

The small nunbers showm below the diacram refer to the pole mumbers
at the points whers =ny exchanse circuits cither lsavs the toll line or
are terninated. The exch~nge cireunits as well as these pole numbers have
been showvm as =n aid to tho Tugineer in wire rearrancerients involving the
exchangse circuits,

As the transyosition sccections are (overned primarily by the distances
between junction points, the "S" »noints or the dividing point bhetween the
verious trausposition so cti(ns have been indicated below the diggran with
the pole nunbter shoim at which these "S"™ points occur. The type or system
of transposing is also showm between the "S" points as well as the distance
from one to another., 7Tle distance is a lineal measursment and is shown in
miles, carried to the nearest hundredths of a2 mile, Thes distance between
the various junction points are also shown on the \ire Diasruszss

This record iz used ty the Cenerszl Transposition Ingineer and the

Division Toll Lines ZEngineers in assicning or rearransing toll circuits,



TRANSFO511I0N v1AGRAL Seetion IV,

The standard systoms of tramsposing nov in use are the "z", "L" :nd
"R" and are used in the trousposing or in retransyocins of 411 new scetions,
Cn some ol tle olier lines thove still oxist ousolete types of transoositions
which must be encountered in the stringing of odlitional circuits, These

are the "A™, "Z", "i" and "X" systeons. owevor, these ob

cive as eflTicient results as tlie new sy

do not

The obsolete "AM soction corresponds to the "E"™ scetion, the obsolete
"Z" and "U" szctions corresponl to the "L" siction, while the olisclete "xM
section corresnonds to the "R" scctiones T.ie "Z" section is uscd vhere the
length of the wire to be transposed is 8320 feet to 20,300 fect, or 20,200
feet to 42,430 feet, The "L" scction is uscd vihere the lencth is 4160 feot
to 8320 fcet, or 65220 feet to 20,800 feet, depsnding upon circuits being
either phantom transposed or non-phantom transposede The "RM™ scction is
used where the wire length is 800 feet to 2040 feet and is cenerully used
at thz terminceting ends of the lines or n ar junction points vhere any
future rearranCerients arc contecmplated,

In order to describe the Transposition biagrom the stund-nrd "t
section on the Grand Rupids=Telding open wire linz has becn shovn by an
Exhibit, On this Zxhibit numbers reading across the top of the sheet
from #33 to #383% are the pole nwiters at each end of this transposition
section, Intermediate nwibers are the pole nuihers at eqch transposition
point indicated as "LE-2", "E-4", "E-6", and so on up to "E-3". The
nuribers shown to the left of the diagram ares the pin numbers on which the
wire coriposing the circuits has teen placed, The cross-over at L-2 wnd
oprosite pins 41 and 2 indieates that the vire on pin 41 taies pin #2

and the wire on pin #2 tales pin F1, completing a physical transpositions



At "E-4" a phuntom transposition is showm with tle wire on pin ;1 taking

pin #3, the wire on pin #2 taling pin {4, the wire on pin #3 taking pin

#2 and the wire on pin j/4 taking pin #le This conpletes the trunsnosing
of the ecircuit group on pins ;1 to ;4 at this ﬁoint. T:e snull nuneral 3
has been shovm at this noint to indicate the type of thontom transposition,
There are four different types of pizntom transpositions used, nwabering
fron one to four, These have been clcarly indicated at the various trous
position points,

The nurmbers across the dingrw shovm above pin 537 ars the interval
measurenenta from one transposition point to the next.e This is an ald to
the Toll Testman in locating end elearing trouble on the opsn wire lines,

The data at the bottoa of the sheet shows the direction of tie line
and the direction in vhiech it is transpesed; also, the transposition syston,
drawing number, section lensth in fect and in niles anl the avera_e spacing
of the trunsposition sections, that is, from -2 to i-4 and 5~4 to E-9,

The date that the druwing is made is also showne The naie of the line, in
this cuse "Grand Ropids=Delding", is showm at the bottom of the sheet with
a section pertzining to the portion ol the line from one junction noint to
the next, with the pole nurbers (#33 to ,/Z3) indieating the "S" poles at
cach end of the transposition section,

Thess Transposition Diagruns cre used prinarily by the Construction

Forees in transposin; additionsl wire and 2lso by the Toll Testran in

elearinz trouble,



TOLL nOULE LAPYS section Ve

There are tuo separate maps indieating the routc of the toll lires
wvihich have bean devised to rect the necessry requirements, ol the encincer-
ing, construction and muintentacs departnents. Thery ave the Individuel
Toll Route L.p and District Storm Doute Liupe.

Te "Individual Toll Route wap™ has been linited to a drawing 117
high by 24" long with a'li" nargin at tlie 120t side for binding, This is
a very convenient size for general use amlthoush the longer toll lines nay
require three or four drawinise
- In drawing these maps, a county nop with the sczle ol 1M equal to
a nile is used ond a comnplete portion is tr-ced approximately four or five
sections or miles from the rozd on which the toll line is located. This
will then show all roads, section lines, scetion numbers, railvay lines,
tovms, towmships, rivers, etec. Ilowzver, the convention for open wire
lines ard cuble lines differ respectively ror the rouads and section lines,
A Jouble line represents the road :nd a sinle liue the scetion line on
the cavle routs nmups, while @ sinjle line rejresents the road and a dashed
line ths section linoe oun opan wire route nMapse. The paved and gravoeled
roads have been indiecated on the route maps showing cuble lines so thut
the forces engnzed in clearins cable trouble may use the best rozds in
resching the cable,

A heavy line is used to indicate the ouen wire or azerial cable route
and a dashed line to indicate underground c:tle, The pole numbsrs are
shown at all road c¢rossings and at any point whers the pole line crosaes
from one side of the road to the othere, A small filled-in circle is used
to indicate all loading points on the c¢able lines,

This makes a1 vory suitable route mod anil as it is corrscted in



connzction with our Toll Fole Decords followin: the completion of the
construction vwork, it is one wiich is v:ry dependalle aud gives a true
picture of the lirs for which it is dravme.

The "District Storm Routs Licp™ is one whiich covers a ¢roup of toll
lines within the District Lirits 2nd is used in connectioa with the locat-
ing; of sections effected by slect aad vwind stormse This map Cives o
ganeral conception of the counczetion betwoen the toll lirnes in a glven
districet., ilowever, this rap i3 nothiug rors than a schenatic draving
representing the genorsl route of the toll lincs and the connceting or
torminating Villaces or Citiese The pole number is shown at each con-
secutive hundredth pole and also at the District Loundary 2ad at the
various towns involved. Tie cuble lines ars differentiated Trom the open
wire lines by shoving thenm heavy and lisht respectively,

These District Linps are revised eachi y»ur to show any changes in the

existin: lines or any additionad lines constructed within the past year,



CHAPTZR III.

The gencral stens in nreparing nost of the outside plunt records in
this discussion ars briefly as follous:
Qur Tirst sources of inforration are city, cow.ty -nld roud nups, un

maintiined in the Record Denartment, Zram

[}

up=to-date file of which i
these can be tallen tie general layout of the territory in liich the plant
aprears for vhich it is desired to raire the record. o do on occasion
“ilso use the fire mups razintained by the Fire Insurance Coipanies fron
vhich we cun secure the building layout of the different eity blocks in
connection with our Llocic and Zuilding Culle Recorde Cur city and county
raps are the accwrildation of sorveral years effort in seecuring such data.
Tracings of 3ll city uand county naps have besn prepared are now bveing
naintained as =n 2djunct to the record joh. The city raps are generally
on the scele of 1" = 300* and 1" - 000, nnd the county maps nre genorally

the scale of 1" = 1 llile, Prints fron these map traecings c=2n be run
off at any tire for use in the ofifice and in the Tield, and have proved
very valuable to tho sevoral devurinients of the corpanye.

From these niaps our draftsusn make vhat vwie call the Layout Ilates,

which is &n enlargement of this map to senle by recans of vroportional

-
7
3

dividers to the different records, suecii as the Assi_m.ent ZRecord, the

Aerial Cable Record and the DBloci and Builling Record. Ilo attempt is mcode
on the City, Rural and Toll Pole Records to maintuin any correct scule,

nor are the Underground Coniuit, Underground Cuble, \wire and Schematice
Records confined to any particular scale except occasionnlly os = neans

of nmzintaining the proper spacin_; of the data on the record, such as the
case of the spacing of the toiminals on cerizl e¢nble runs on tlie Sclieratics.

OQur indiffercnce to the sele on drawvings is often Ciflicult for new

!
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draftsmen to unlerstand, btut in this conncetion it should te borne in 1:ind
hat our records arz not majs or geocoriyhienl plutes, but are racords of
telephone plant -nd the Jzcoraphical data shown on these records is for
location refercnce only, ~nd it is tharelore unnscessary to nmairtain an
accurate scale, excapt where it ruterially elfeocts tho location aspect of
tlie record, On most all o our records it vill bLe secn thut the widths of
the streets :and rozds 2o vary distorted with relation to the size o7 tae
city bleeciis, pole spzcing, ete, {1 reuson for tiis is that rost of the
teleyhone plant i3 locatzd along the streets or roads, and additlional
space is needed therzin in which to show this datae 02 sons of the record
plates whers we have a sculed layout, it has been found very advantugeous
to have a so-called i" lap bordoer wi.ieh is repeated on the =djucent plates
for cross reference, and aids 1uterially in referring from the detail on
thhe edge of one plate to the line detail on the next codjacent nlate,
Ad jacent platc numbers are shown on the four borders of the plate, ond
vhere thers are enou_h plates to nauie it desiruble, a key rap is furniéhed,
wihich is a an2ll serde nap of the territory showing the location and
nunbers of the dilferent platese.

when this layout job is conpleted, Elue Line Prints of thcse plates
are nade for the use oif the ficld forees in securing the record data which
is to appear thereon. It has veen our experience that the cdded cost of
the Clue Line Xrints is overcore mony times in savings, due to the legi-
bility of the data vhich the fieldmen return on these prints,

As indicated avove tihe record fieldmen taiie these prints into the
field and indicate thereon the location and other data regarding the plant
for vhich we are makin; the record, We have set up standard systems and

synbols for shoving all tie different types and kinds of plunt, what data

=
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'should and should not be showm, all o which will be discussed to a greater
extent later in the section covering the training of these fislduen for
those different jobs, as this step in preparing the record, in our estima-
tion, is the most inportant of the many rccord jobs. Wion these field
hests are returned to the oflice tiz field data thereon is transcrited to
the layout tracings ty tho c¢raftaron who are familior with the retheds Tor
indicating this kind of pl:mt on their nurticwlur record. ‘The final step
in preparing the record is a conplete 100, check of all tha data showm, by
one of the first lina supervisors in the depsrtment who is eazpable of plck-
ing out any omission or diserepurcles which ray have crept into tie recoid
during its preparation,

Prints of the record are then rniede ~ni! distributed to 2ll departments
and field forces for “hose uce the record wis prepared. Thecse prints are
cenerally cloth blue line, as they are more durazble cnd the record is

generally of a more or lessa permunent nature,
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CHAPI=R IV,

This chentar deals with the nany acneets of neintaining the diff-
rent recoris described throuchout tllis thesis, uni is rouldy diviled
irito tvo parts, that of thz office or drzfting job und the other thz [i2ld
or outsile job,
Prolininary to a discussion of the ralntaining ol our recoris it will

v

be well to speud a little tiie on the routine which nuims infomuction re-
carding plunt construction setivity availals to the record denorinent,
This is wliat i3 Imown =2s the estinate ~nl job order routine and proviies
for the issuinz of job orders onl estiriates by tle enzineers vho plan tlheir
layout, ond covers the scope ol aprrovul for tiese orders 2nl their nethods
of handling znd distributione we =lso have vhot are Imoim as routin
orders or work ordors nich nrovide for rniinor iternxs of work that vill not
in eny wzy chunge cny ol the plant reccords. Thils worik order is tlie most
elerentary unit in the routine. The next unit is tho [ob order on whieh
voric that will =flfeet the rocords 1.ay be donec, but the linit of the cex-
pense irvolved on job crders is ¢25006004 beyond this are the estimates.
work orders durin_ ticir course tlirou liout the corpaiy oranization
do not pass throu_h tlie roecerd department, as this is uanecessary, All the
other types of orders do, however, so thut this deourtront mey be fully
informed of all plint coustruction activity. Copies of all estinates wnd
job orders upon approval are forwardcd to thr racord departuent thut e nay
te informed at all tires of all thz construction activity unl covern our
record nmaking job accordin;ly. Upon the completion of tlhese job orders
and estirngtes, the construction forces vho 4id the wori, nule up viit is

knowm ©s a conzleted print, showing with colored peneil on 2 copy of the

- »lans just what work was done, with 211 the datz necessary to corrzsct the



records., This2 eompleted prints are Torwarded to the record dopartient,

and ars the reans in this office of nmuint-ining all of tha differsnt plont
records.

The record denrarternt forces have beerl or iniced accordin: to tle
differsnt record jobs in tih~ depirirent, so that we hiave one surervisory
employee in chizrZe ol enci of the records, =:d w8 nany éraftsren nnder hin

as are necceessary to porform the vori of nzintaining his record. oe hove

nnde it the responcitility of each one ol thisc reeord surervicors to leen
his record up=to-duta nl 2ccurcte, we hive ruude ench one of ths super-
7isors feel that Iiis racord is lLils ovm responsibility and have fournl with

this systen that the results are vory s-tisl-ectory, as a2ch supsrvisor in

-
L

this wioy taltes a porsonni pride in his o.n job and hns 1 eortain feeling
of ommership and dircet responzibility to tlhic rest of the conp.ony orgn-
ization, as rezards his racords All questions regarding eny of thie records,
all the maintenanee viork on the rceords ard the furniching of the reccrds

PO}

to the Ti:11 Torces for their use is part of the job of thesce supervisors,
In soie cases it is only necess oy that we "vwve the supervisor to riiintain
the record, vhile in othar cnses it has hecn found necessa™ to have
several draftsmen uniler him, and it is 2lse the respotisibility orf those
supervisors to train thess worimen,

.

we 2180 have Conoral supervisors vho huve charso of the dif

¢roups of rocord, sueh as the exchai_e rocord supsrvisor, toll recerd super-
visor and the rort-lity study supervisor, ani ovor all we have the super-
visor of records for the division. These genernl supervisors' resyonsi-
bility is to coordinate and oversee tie individuzl jobs 2nd keep a cheek on
their porformance. we also have a clerical position which tukes care of

the raintaining of the {iles on »relinminary nnd cormpleted construction
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‘prints under 211 thoe estimates and job orders that ar: issued for zll of

.
I}

the exchanrzces, the date of thelr receipt in this ofTice, tie dute they are
posted to the diflerent records, and their {inadl [iling, =nd also th
mailing of the records to ths rizld.

In conncetion with the lTurnishing ol corrzcted records to the icld,
ve have found thnst the use of a tlue_rint ne’ilne of our ovn under the
charge of thz supervisor of reccords, has raterially aided in tre dispatch
with which these corrections are forwarded to the forces who nezd tzon to
perforn their viorx, and we Lave ulso mude a nraterial saving in ths print-
in; expense vhich is no smell item with the.extensive record worx of todiay.

1he other purt o the tasik of naintaining the records is the Tield
job of securing the detu for the oricinal records all of which for this
conpuny is now corinlete, Zut for a company orgonizing and builldin_ up a
record department and all of the different plant records, this is a size-
able taske The Tirst problen to bve dealt with is tlie orgnization znd
size of the field crews with vhich the duta is secured, It has been found
nost advantegeous in ths cuse of r~ny work, which doss not requirs reasure=-
nents, to hove the crows organized in four maun groups with ou2 supervisor
who has a car with which he cun distribute the men in the ficld wd carry
them from ons part ol the job to another, in the neantinc covering in the

s
(%4

Tield for checizin: purposes thz work ol the four fielimen. I sore cuscs
vhere the vorik is difficult or the ren are new and yet unssaconzd two or
three men is all one supervisor can handle,

It is also desirable in this conncetion to have the craws allocated
to certain territories, thus nuliing a saving in traveling exponseg, as

this nmust be borne by the coupany for tlhe crevs going fron towm to town

and not located in one city long enoulh to establish a residence. also,



‘having the erows alloeated Zives thie added wldvantu_e of thes crous being
fariliar with tha territory and the »lunt Piereine. any allitionzl d.ta
vhich rust b2 czcurced in conneetion with the roiing up wml revision of the
regords c¢an be taien ecuva of bty these crevs, It is also found necessary
at ties to checl: the coripletion reports furnished by tha construction
forces,
we Teel thut these erews should furnish 211 the data in counzetion
vilth construction zetivity for correctin; the records, rather than Tor the
construction rman who is not an enZinzer or a record rnun, to furnish this
datae e huve not beenr atle as yet to try out this plan ol orgunization,
out it is felt that such a systen should be tried, as it has consider:ble
nerit and should elininute many of the difficulties now encountered under
the present system of huving the construction man furnish all such d-:ta,
The training of these Tield er:.s is a very sizeable task, znd they
must be conversant with our encincering »rineciples znd details, and 2lso
nstriction methods, They also rmust be able to identify the different
typoes and kinds of plan%, their size, etc., most of which nmust te gained
by actuul field experience., lien it has bean found necessary to nale
rnaterial increnses in the Tield force for some special record job, it hos
been found desirable to yive these rien group instruetion in tho office on
the general outlay of the task and then for the crew supervisors to carry
on tuis instruction, in deotoil, 1in tho field under actucl conditions, civ-
ins each mon very close supervisione The better the ficld crewis are train-
“ed the easier the record task in the office will te, as complete =nd

accurate field data makes the drafting job of tha finul record compurative-

ly easy, vwaile an incoriplete or in thec least inaccurate field Job nnlmes the

task of drawing the final record well nijh inpossible, unl pnerally in-
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‘volves a Tield checl: of at le-st nurt of th2 record before the data is
reliable, wiiich, of ceourse, is v-ry costly, It will be scen from such
a vrograt that by the time - emrloree his becone an efficient ond
reliable record rnan he will Ve 2ble to zssme rany of the elemontary
resnonsibilities ol an en_iaeerts job and thz record de arhtient hos besen
in the nast a fertile £icld for such ren. Thiis in turn reverts back to

Y

the necessary training progrum to talie care of new men to replues these

n

advancenients, as well cs, the traiining of th: men to asswie those engincer-

ins resvonsivilities, 1To place in the coryony i3 thors rnore training

N

1:1iz has been one of our nzjor tasks asido fron the job of

H
o
2
ol
.—Jn
H
@
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-
3
d

merely maliing record picturese
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CHAXriUR V.
YLallT LONTALITY SUUSY

Liortality Studies werc conceived as a renns of deterr.ining the life
o? each unit of outside plant rnd os an 2il to the eonyny in fixing the
ariountt to be set aside euxer (eor for ths d2dreciation of this »laut, The

. -

units of Hlmnt covercl by the Lortdity Ctudies incluls terninals, enblos,

cable lo~ding eqwipraent, poles, tell wire, undersround conduit and nanholes.

-7

The Lortlity Study has been divided into tvo major divisions:

3
)
@

1

Orizinal lort-lity Study and ths Continuing liortality Ttudy.
1, CaIaliisl SIUTT

The Original iortnlity Study covered the history of the plant from
the earlisst mown perisd up to snd ineluling Decenmver Tlst, 1923, ond was
nécess‘“y in orler to outuin ihc virth dates for lwnt in service, as from
this data the Chief Liisinesr begun thz stuldy of thos life of the Ilunt Units
involved, and it zlso furnished the nece351r" birth datos for the Continuing
Liort-lity Study Reports,

All clusses of pl-mt viere not studied for there wis 2 question 2s to
the value of the information which could be obtaineds nicliznge ond toll
poles, excionle cuble anl toll zerisl wire wore covereds The entire toll
plont was covered, but only cortqin typlesl euchuon_es were chosen Tor the
sxchanze plant studye. The information for this study was oltained from
various sources, such us job ordor, estimate und fizld reports, and cothor
written docunmeonts filed in the archives of the cormpany. Ficld surveys
alsd helped in sonme cases to deterr ine the aje ond the types of plant, bvut

thls source of information was used only as a last resort,



nis stuldy and the rosting of tihese birth dates

Upon cecrupletion of ¢ he;
to the rlant Zu_ineerias Records, the Continuing wortulity Study Routine

took eflfecte
2e¢ COLTLWULVG S1ULY

Secinning Junuary lst, 1027 oll peoles, cable, and wire, both excl.ane
and toll, either pluced or reuoved were reported to the rlant Accountant on
Continuing uortality Foruise

These Reports fwrnish the rluat Accouutent with a day by day regort of
all Plunt placed or removed o th: FPlont Lngineering Records. Frevious to
this study the only checx the rlunt Accontant hind on nuterizls disperscd
or recovered wus throush an itenized stuterient riede to Liin by the Construcetion
Departnent alter tlhe completion of euch job. L/ith the advent of the Con-
tinuing wortality Study the Flant Accountant wis cble to checlir the Lngincer-
ing rezorts csainst the disbursement ond recovery nuteriul ticikats of the
Construction forces nnd thus determine whether the Plant Brngineer wus
raceiving the swio i1 ormation for his records as thut received for the
FPlant Unit Record. The inrormation for these reports is obtuined from
conmpleted and corrccted nrints of Orders nnd Estimates furniszhed by the
Counstruction forees upon conpletion of the jobe All pl-nnt showa reroved on
the order or estiiate is checlied acainst the Engsineering records for
differences in measuren~nts znd elssification, £ such are found they are
noted on the Continuing liortality Reports, thus _iving the rlont Acecountount
the complete picture, and the dates for plant reroved are zlso odtzained
from the records at the some time, The Continuing Lortality Reports of all
plant retired show the dute the plant was retired and, whenever availatle,

the date at which that purticulzr anit of plant was pluced in service, thus



éiving the 1ife ol the unit of plinte, The reiort also shows the nunber of
tnits retirsd anl “he type of urnit, together with ths wecounting code to
whieh 1t i3 chaogeds Thiz fomy nlso shiows nny plant retired from service
throuh sale to soric other coupzny or trans’ers fron toll to swchiuile
accounts, or vice versa, all aldlditions to plant showm on the print are
accentzd es a rule witiiout question. Tie rl.nt Addition Reports show the
class of plunt added, the yeur added, the nwab.r of units, =nd tho cole to

viiieh thz addition 1s churgond. Wiis Torm also chows the addition of uny

plant purciiised Tron a foreign company ond wheresvoer possible the year the
plant was 1luced in scrvrice by that commuy,.

If cny disagresnient is found between the Construction Report ~nd the
Plant Inzineering Continudng lortnlity LKkzport, by the Flant Accountunt, the

report is returned with ths differences noteds An adjustucent is then made

@]

ither by the Construction Departrent or the Inlineerin: Records Depuriment,
whichever one is found in error, :nd the corrected renort is retwrred to tie
Plant Account-nt,

A constunt chec’t is rniaintained on &1 orders aud estinates issued by
the Zngineerins Departrnant from Licnthly ¥rogress Reportse. Thirty darys ufter
an order or estimzte is completed, if the conpletad anl corrected prints
huve not been received by the Ln_incering Departrieont, a letter is written to
the Construction Departivint notifying then of their failure to foruard such
prints,

At tha end of each yeur tlicre are certain jobs vhich are carricd over
fron one yeur to tha next. In the erse ol these jobs, two reports are
necessary, one showing the voric econgleted up to and ineluding the lust duy
of the yeur, and the other shoving the vorii completed the following year,

The roports, hovevar, aro not muds until ths conipleted snd correeted prints

«
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of tlhe entire job are reccelived by the Zu_incering Records Lerartient,
Zeginning the year 19000, tlio corpany finlins the study of riore «ud

o

nore volue, added the followin: units of _l-nt to te reported, exehiinge

~

and toll undercround conduit wnd rmnholes, centle torminals, lozdins coils

~nd enuipment,

O QCLLCILIATION

v

It was found necosswry at tiw end of the year 1929 to reconcils the
plant en_irvcering reeords vith the Plant Accountznt's unit records, so that
for the first tie in the history of the ce¢nmzany there would be 2 corplzte
bualunce bhetieen the tuo recoris,

In the reconciliation, 21l the plact shom in servies by the plant
enginecring records wris swriarized by units of plant nnd by Exchrnes, in
c¢nse of zyehangze plant, =nd by uivisions in eace ol toll plant, I'icld
cheeclzs wore nade of all doubtful records so thut as couprlete a story as
was possitle could be given the Ilunt accountant, The Plant accountant vas
also reconeiling the units of plint shovm oa his books - the two reports
to be compared and tho differonces adjusted, either throush a field cheel:
or throu_h the acceptance of thz plunt en_incering swrmiary by the plant
ceecountant,

Juturs additions to or retirements from this reconciliation, if found
nacecsary, will be to'en eare of by tlhe ensinzering departient throuch
recopciliqtion cdjustiiont reports. all curvent z2iditions and retirenents
from plant will be talten enre of by the countinuing rortlity study reports
so thit the recorils of tlis two departriznts will alweys bs in balance in the

Tuture,



CIAPTER VI.

To protect the investment already mede in drawing up and maintainirg
the record tracings, no small effort hes been made to perfect a filing
system adequate for the purpose.

Such a system must be, to a certzin degree, permanent; and et the
same time flexible enough to allow for the minor revisions and additions
in connection with the normal changes in the record. The tracings must
be filed in such a manner as to preserve them prysically a&s rmuch as possible,
to prevent wrinkles, curling of the edges, and to protect them from dirt
and dust,

These tracings used to be filed loosely in the flat drawers of filirg
cabinets, but this practice was soon found to be far from satisfactory. In
continually going through the drawers to find one or two particular plates
for current correction, the remaining plates were, in a sense, abused,
being pushed about, pulled out of shape and wrinkled.

This unsatisfzctory condition has been remedied through the use of
binding books. These pressboard binders are covered with gray canvas,
reinforced black leather corners, and are equipped with non-protruding
sectional end post hinges.,

The Schematics, Combined Records, Assignments, Aerial Cable, Under-
ground Cable and Conduit record tracines are all filed separately in books
of special dimensions to accomriodate the sizes of the various records.

In filing these individual rccords, they are first separated into

the four districts, and arranged alphaebetically by the exchaneses within
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the districts tlreriselves, thus limiting the search for & particular plate
to one book. The records thermselves, as previously explained, being made
up of units small enough to allow for many minor corrections without re-
drawing or removal from the books. If it is found necessary to remove the
plate from the book, this can easily be accomplished with the use of a

key which detackes the cover. The pole record sheets are likewise bound
by districts and exchanges.

To further protect the records from fire and like dangers, three large
fire-proof safes have been provided to care for &ll records other than
pole records. The pole record books becing of much smaller dimensions than
the other books cannot be economically filed in thre larger safes. Two
small, fire-proof, four-drawer filing cabinets accomnodate tlLese books.
The large safes are equipped with roller shelves of about eight to a safe,
which greatly facilitate the movement of books on these shelves.,

An effort has also been made to group the various tynes of records to
serarate safes, for instance: all schematic and combined record books
are assigned to safe number one, the assignment and conduit boocks are as-
signed to safe number two, the aeriasl cable, undergound cable, block and
building, and toll cable record books are assigned to safe number three.

In addition to the eight or nine roller shelves, the safes are equip-
ped with three large drawers each, in which are kept all temporary records

or records in the process of tracing,
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INCEX TO EXJTIBITS -

SUBJECT PALGES
Estimate Letails l - 17
Job Orders

City 18

Rural 19

Toll 20

Keep Cost 21
Mortelity Study Reports

4dditions 22

Retirements 23
Plant Symbols 24 - 29
Records

City Poles 30 & 31 *

Rural Poles 32 - 38 *

Toll Poles 29 & 40 *

Aerial Ceble 41

Underground Cable 42

Schematic 43

Block snd Building Cable 44

Toll Cable 45

Toll Entrance Cable 48

Toll Testboard Cable 47 - 53

Conduit 54 - 57

Assignment Map 58

Combined (Small Town) 59

Toll Wire History 60

Toll Wire Diagram 61

Toll Wire Transpositions 62

Toll Cable Route liap 63

Toll Wire Route Map 64

Toll Route Storm Map 65
Organization Chart &6

* These Fxhibits are bound on the right hand side of the sheet as they

appear this way in the regular Record Books.
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Form SN(

(NANE OF COMPANY)

AUTHORIZATION, ESTIMATE No.__

TITLE R ‘ R
DATE e e e . 192 DIV. STATE
FIXED CAPITAL ACCOUNTS:
GROSS ) NET
ADDITIONS $ PLANT DISPLACED $ ADDITIONS $
RESERVES:
REMOVING § PLANT DISPLACED $ SALVAGE $ NET §
EX. REPAIRS § SALVAGE $ NET $
NET TO RESERVES $ B
WIRING
GAIN & LOSS: WIRING LOSS $ WIRING GAIN § NET s
GROSS SALVAGE & NET
EXPENDITURE:S WIRING GAIN $ REQUIREMENT $
MAINTENANCE: (TO BE EXPENDED IN ADDITION TO THE ABOVE. T )
GROSS §$ SALVAGE $ NET §
WORK TO BE STARTED ABOUT 192 AND COMPLETED ABOUT 192

NATURE AND NECESSITY OF WORK:

PRINTED IN U. 8. A.

DATE

APPROVED:

EXECUTIVE COMMITTEE BY:

SECRETARY
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CLEARED MONTHLY

Form SN 4¢A

CONSTRUCTION WORK IN PROGRESS

(NAME OF COMPANY)

ACCOUNTS CHARGEABLE, ESTIMATE No.___

PRINTED IN U.8. A

AGCOUNTS

GROSS
ADDITIONS

(a)

NET
ADDITIONS

(b) =(a-c)

.
PLANT
DISPLACED

(c)

*
SALVAGE
{(a)

3
COST OF
REMOVING

(o)

EXTRAORDINARY REPAIRS

2 aRoss | & sALvace
(f) (g)

L

3

* INDICATE BY AN ASTERISK (*) ITEM CHARGEABLE (COLS. C & £) OR CREDITABLE (COL. D) TO % €07 STATION, REMOVALS AND CHANGES,
& NOT INCLUDING TRANSFERS FROM IXTRAORDINARY REPAIRS (CAPITAL AND RESERVE ADJUSTMENTS,)
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DETAIL SHEET—CONSTRUCTION, ESTIMATE No.

FORM 8. N. 4 C
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FORM 8. N. 4 G

DETAIL SHEET—CONSTRUCTION, ESTIMATE No.

PR S IR

TYPE OF PLANT : h FIELD CODE

DETAIL OF MATERIAL QTyY. PRICE AMOUNT

TOTAL MATERIAL................. ..

SUPPLY EXPENSE ................% OF MATERIAL
LABOR—NATURE OF WORK CI..-::::F HOURS PRICK AMOUNT

TOTAL LABOR

*OVERHEAD EXPENSE. . ........

v To OF LABOR.....
OTHER EXPENDITURES

i .CO“’N'“—PLANT SUPERVISION, TOOL, ENGINEERING AND GENERAL EXPENSES

e —— 'o TOTAL ESTIMATED COST

tet
jo!

ey




N

Al




FORM 8. N. 4 X

DETAIL SHEET—REMOVALS, ESTIMATE No.

TYPE OF PLANT - e . . FIELD CODE
PLANT DISPLACED SALVAGE
DETAIL OF UNITS
. QTyY. PRICE AMOUNT QTyY. PRICE AMOUNT
TOTAL TOTAL
PLANT DISPLACED S | sALvAGE
—
_ LABOR—NATURE OF WORK vrtd HOURS PRICE AMOUNT
—_
TOTAL LABOR. " - r
#OVERHEAD EXPENSE - % of LABOR
OTHER EXPENDITUBK
kouvmut-ruu‘r SUPERVISION, TOOL AND ENGINEERING EXPENSES.
11 TOTAL ESTIMATED COST OF REMOVING - I4bilals'
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FORM 8. N. 4 X

DETAIL SHEET—REMOVALS, ESTIMATE No
TYPE OF PLANT . o : FIELD CODE

PLANT DISPLACED SALVAGE
DETAIL OF UNITS
ary. PRICE AMOUNT ary. PrICE AMOUNT
TOTAL TOTAL
PLANT DISPLACED sALvAGE
LABOR—NATUNE OF WORK Ay r-ad HOURS PRICE AMOUNT
TOTAL LABOR NI
FOVERHEAD EXPENSE % or LasOR '
OTHER EXPENDITUBK
* COMPRISES—PLANT SUPERVISION, TOOL AND ENGINEERING EXPENSES.
12 totaL esTiMATED cOST OF REMOVING ‘



DETAIL SHEET—REMOVALS, ESTI

MATE No.

FORM 8. N. 4 X

TYPE OF PLANT . ) FIELD CODE . _
PLANT DISPLACED SALVAGE
DETAIL OF UNITS
arTy. PRICE AMOUNT aTy. PRICE AMOUNT
. O.} As . - - )
9
TOTAL TOTAL
PLANT DISPLACED SALVAGE
LABOR—NATURE OF WORK v NOURS PRICE AMOUNT
TOTAL LABOR.
¥OVERHEAD EXPENSE. % oF LABOR
OTHER EXPENDITUBK
* COMPRISES—PLANT SUPERVISION, TOOL AND ENGINEERING EXPENSES.
|3 ToTaL esTiMATED cOST OF REMOVING i e 4
——







DETAIL SHEET—REMOVALS, ESTIMATE No

FORM 8. N. 4 X

TYPE OF PLANT FIELD CODE
PLANT DISPLACED SALVAGE
DETAIL OF UNITS
arY. PRICE AMOUNT atY. PRICE AMOUNT
TOTAL ] TOTAL
PLANT DISPLACED sALVAGE .
LABOR—NATURE OF WORK vy o HOURS eRicE AMOUNT
TOTAL LABOR N
#OVERHEAD EXPENSE. % or LABOR
OTHER EXPENDITURE
- - A o

.GOIIFMOIC—PLANT SUPERVISION, TOOL AND ENQINEERING EXPENSES,

4

TOTAL ESTIMATED COST OF REMOVING







FORM 8. N. 4 X

DETAIL SHEET—REMOVALS, ESTIMATE No

TYPE OF PLANT lxohunﬁc - o " FIELD CODE e
PLANT DISPLACED SALVAGE

DETAIL OF UNITS
QTyY. PRICE AMOUNT QTY. PRICE AMOUNT
! ’ - .
TOTAL A TOTAL
PLANT DISPLACED i SALVAGE
LABOR—NATURE OF WORK caon HOURS PRICE AMOUNT
e
¢ /
TOTAL LABOR. - o
¥OVERHEAD EXPENSE. <~ % or LABOR
OTHER EXPENDITURE
* con
et PRISES—PLANT SUPERVISION, TOOL AND ENGINEERING EXPENSES.
E) TOTAL ESTIMATED COST OF REMOVING v e il

h\-_



M.B.T.CO,

DETAIL SHEET-MAINTENANCE-ESTIMATE NO.

FORM 1453

FIELD CODE

AMOUNT

CLASS OF

LABOR HOURS PRICE

AMOUNT

EXPENDITURE SUMMARY

MATERIAL
SUPPLY EXP.
LABOR
OVERHEAD EXP.
OTHER EXPEND.

GROSS EXPEND.
SALVAGE
NET EXPEND.

MATERIAL

FIELD CODE.

QTy.

PRICE

AMOUNT

CLASS OF
LABOR

HOURS PRICE

EXPENDITURE SUMMARY

MATERIAL
SUPPLY EXP.
LASOR
OVERHEAD EXP.

_OTHER EXPEND.

GROSS EXPEND.
SALVAGE
NET EXPEND.

it

MATERIAL

FIEALD COOL

PRICE

AMOUNT

CLASS OF

LABOR HOURS PRICE

AMOUNT

__ EXPENDITURE SUMMARY_

MATERIAL
SUPPLY EXP.
LABOR
OVERHEAD EXP.
OTHER EXPEND.

GROSS EXPEND.
SALVAGE
NET EXPEND.
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M.B.T.CO,

DETAIL SHEET-MAINTENANCE-ESTIMATENO.

MATERIAL

FIELD CODE...... . . . ..

QTYy. ,

PRICE

AMOUNT

CLASS OF |
LABOR

FoRMm 1463

PRICE

AMOUNT

MATERIAL

SUPPLY EXP.
LABOR
OVERHEAD EXP.
OTHER EXPEND.

_ EXPENDITURE SUMMARY

GROSS EXPEND.
SALVAGE
NET EXPEND.

MATERIAL

FIELD CODE

QTyY.

PRICE

AMOUNT

CLASS OF

LABOR HOURS

PRICE

AMOUNT

EXPENDITURE SUMMARY

MATERIAL
SUPPLY EXP.
LABOR
OVERHEAD EXP.

GROSS EXPEND.
SALVAGE
NET EXPEND.

_OTHER EXPEND.

MATERIAL

FIELD CODK

PRICE

AMOUNT

: F
SR |_noums

PRICE

AMOUNT

; EXPENDITURE SUMMARY

MATERIAL
SUPPLY EXP.
LABOR
OVERHEAD EXP.
OTHER EXPEND.

GROSS EXPEND.
SALVAGE

NET EXPEND.
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ATTOY

5 Jouthera S ST s SN

4 = e ~ - R T M . - e
nole ord G0 ©¢ll ether work as sSescerlbed below.

This work is ncoessary on account of pele belng deterioratoc ond
unszfe to c¢lind '
Recosmended by Farm Lire Repairuen on Form ;2242 dated &/5,/E
Location: Iead ;¢7 pole "1 1lst zole of lexd steriing wast

>
L

[*8
role-
voode

W. Liverty Road at the Big Oak Replace a 30F
Transfer 2 crossars, 1 tres guy and 14 vwirec

pole with a d0°Z%

Teplace 2

COVELETED

n pole brackets.

S e
GIFENTDY

AT
iy

e
~tade

18.00 15.00
2 00

'). OO

£.00
2~00

LM TURS

PAATERIAL

1, 30'C

&=

C.y. D

pole.
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Flece poles end wire &s showna below.

Leilado.
Lareing #y01X 9, 1830,

—outhera 4el19-30

This work is necessary

to furnish service to Mre. C. Rornolds, @ Detroit business rman.,
Kro, Reynolds h&s ezrced to pey ¢75.00 of the cost of this
work and he ghould be billed for this srount.

This job hes been approved by tiie iinaner
tesis, &s there is sickness et the Reynolds farm, and

is imperative,

Bill Kr, C. Reynolis,

on the above
telernhone sexrvice

R. F. U. #1, Howell, lMichi_en for

+75.00 uron the complstion of this work.
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2, Pat, Axchors with ¢" x 7¢
Rods,
e
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Conveasions
Pals Symbols

3
E
i

' Poles Jointly owned by

by one Company My Bo T. Co. & another 0o,
o) Michigan Bell Telephome Oo.
A Ameriesn Telephons & Telegraph Go. ®
o) Citizens Telsphone Co.
b Independent Telephons Co. @
x Eleotric Light & Power Co. @
R Railroad Oompanies (Steanm) ®
P Street Railway Companies (Eleetris) ®
L] Western Union Telegraph 0o, o
P Postal Telegraph Go. ®
M Munieipal Service (Fire & Polies) ®

' Anchor & Guy Symbols
L e ke
w & Guy ahead . g
* ] " = b”k
L e b
>0 L I 7 >>0
0—o0 Heed Guy | 0-3—0

o—rr Tree Guy | o€
O—Bldg. Buildiag Guy o€ Rdg.
Oo—iB Roek Bolt Guy O-¢BB

Note: Mmeral indicates mmber of guys or anshore,

Breses .
O—¥B Push Brase Push Pull Brase FPB—O—PPB

't

24




Geographisal Symbols

______ Fonoe (Wire) E=Z==""S piver, Strean & Creek
A VAVAVAN * (Rail)
Qos0a8H o " (Hedge) @ Lake
09029022084 "  (Roek) ———— Railroad (Steam)

- County Line SUPENANR Railway Eleesric

- Township Line —_— ReRe Right=of-Way
—_—— City Limis¢s — % *— Elestric Tower Line

X — ’ » Pole Line

" Drive —x
—e—————————
' Continuation ’
I . I_ Road
crguroad
‘ Road Junotion
% - Bridge over Railroad é Bridge over water

Special Constructien

North Point

o=0 H-Fixture Extention Avm <~ Ext, Am
: g ' Loading Fixture Swamp Fixture - Swamp Fixt.
A A-Fixture . Ground Brage - Gr, B,
B Bridge Fixture Kleotrio Light - E.L.A,
Attachments
S.L.MH, Special Loading Manhole
Building Symbols
House Ohurch
Barn L 7 Sehool
[e] Garage ] Gas Sta¥ion
[oco] Couneoting Go, [co]. Miehigan Bell Tel. Oo.
Central 0ffise Oentral 0ffice
25



Symbols

:)——/O Lateral from Menhole to Pole
— Manhole

O\:,_:,/o Underground Dip with Manholes
w Underground Dip without Manhole

——G~f88——  Cable (3ise 51 Pair #23 Geugs)
~—————— Twisted Pair iire

Torm, _ Terminal Tr.W. Tree Wire
U.GPole V.0, Pale L.S. - Loadstation
Jot.Pols  Junotion Fole M.,  Multiple Tile Dues

8.2.De 8ingle Tile Duot

Poioa
Kind of Poles ) ' Treatmont of Poles
RO = Bastern Oedar 0 = Perforation Treatment
W = Western Osday | s-vBmah.chpnylbthoc

0P « Oreosoted Yellow Pine P = Entire Pole Treated




Form  9G0-1

revised Symbols fo:r Inside Duilding Zerninals

Distributir;: Terrirals Only

_e4 Protected = !i.BeT. CO, Owned Sox
|—26
25 Unprotocted = h.3.T. Coe Owned box

Wiood Type - 3, 19, HY, eto.

26 Unproteoted - il.E.T. Co. Ovmed Box
I—16 Letal Type - 14, "C*, IL, HsS, etc.
—7¢ Protested =~ Bldg. Ovmed Box
28 . LA n
Unprotected = Bldg. O'med Box

|—
a7 O.__J

I—l6 q
~ Unprotected - L.Le.Te COse Owned Box

29 * Ccable bridged out and earried on (Loop Terminal)

I—16 Metael Type HL, HS, etae
30 Jd Unproteoted - M.,B.T. Co. Owvned Box

1-26 * (Loop Term,)- Wood Type = 19, 23, etc.

3! Unprotected = Bldge Ovwned Box

—26 _‘_fJE_ * (Loop Term.)

Cross Connesting Terminals Onll

Jc%é%e-ef—@ Protected = M.B.T. Co. Owned Box
’4:'@9‘22526 >¢ Unproteeted « L,E.T. Co, Ovmed Box
<—'2;c—:a|6-—2i-®— Protected - 3B1ldse. Owned Box
~<——HGC—£—6&£—X—— Unprotected - Lldge. Ovmed Box

Straight Connecting Terminals Only
Dl Protected - M.B.T. Co. Ovned Box
4433'-2362—6;([)— Protected - Bldg, Ovmod Box

NOTE: Wherever the term "protected" is used, it derotes
fused protection only. .here Carbon block equiprent

- is mounted in the terminal it is signified witu a

dash (== ) above the symbol inside tae square.
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OUTSIDE PLANT SYMBOLS

Al construction to be shown as follows. Existing.
CONDUIT ano POLES

FIND OF DUCTS TO BE INDICATED BY LETTERS PLACED AFTER NUMBER OF DUCTS
THE FOLLOWING LETTERS 10 BE USED.

MTD — VITRIFIED CLAY MUTIPLE TILE.
STD — VIRAED ClAY SINGLE TILE
ST — SEWER TILE.
CW — CREGSOTED woOD
{F— Conduit, Manhole and Lateral, Bell Co
__ﬂ';m!_“}o__ Proposed Conduit, and Proposed Manhole
of types indicated .
O Conduit and Manhole, Independent Co
(o) Existing Bell Co.Pole
. Proposed Bell Co Pole.of Length and
o30A Class indicated.
, Bell Co Pole to be Replaced with Pole
ORR35'B of Length and Class indicated
ORM Bell Co. Pole to be Removed

OOEOO

O 0 =0 O O

Bell Co."H" Fixture across line

Bell Co”H" Fixture along line

* High Tension Pole .
Pole solely owned Pole jcintly owned by
by another company. Bell Co and anglher Crmpany.
X Electric Light Co. ®
w Western Union Tel.Co. ®
P Postal Tel. Co. ®
A American Tel& el CoLongLinesDept. @
(This symbol to be used by Assoc.Cos)
8  Associated Company (This symbol tobe ~ ®
used by tre L.L Dept.of the AT&T.Co)
M Municipal. °
T Street, Railway. (]
R Steam Railway. ®
) Independent Tel. Co. ()
® Proposed Poleto be Jaintly Owned by Bell Co.
and another company (In this case Bell Co.
and Electrc Light,(%
. BELL COS. POLE TO BE REPLACED (30'C INDICATES LENGTH
ORP 325 AND CLASS OF EXISTING POLE. 35'B INDICATES LENGTH
AND CLASS OF PROPOSED POLE).
° X CROSSARMS TO BE REMOVED OR ADDED (2 TO BE
+3 REMOVED. 3 TO BE ADDED).
oRP 30'C -2 COMBINATION SYMBOL COVERING REPLACEMENT OF POLES

35'B+3 AND THE REMOVAL OR ADDITION OF CROSSARMS.

— Guy.

»——€——  Anchor Guy.
re——€——  Rock Bolt Guy.
TR———  TreeGuy.

When necessary ndicate number and size of Guys as follows,
——ae 164 One 6000 Lb.guy strand Lo anchor.

pp————  PuyshBrace.
ppp——=——  Pushand Pull Brace.

(Copyric —1921—by Michigan Bell Telephone Company)

50

Proposed

Form  S60-1

—¥——X—X— Tobe Removed.

CABLE anp TERMINALS

S pair #19 gauge cable. For less than 25
pair add “x” to designation of size .

25 pair #22 gauge cable. For 25pair or
more and less than 100 pair

150-19

150 pair #19 gauge cable  For odd sizes
larger than 100 pair

9-22

7-Q0 136 1-14
18-QD 166 15-50
6-PRI6G 51-50
101-PR 196 57-157
157-5

900 pair #22 gauge cabie. For 100 pair
or mulbiples of 100 pair

Composite Cable

25pair #22 gauge inside cable such as
silk and colton insulated,etc

Stub in Manhole

25-221C
9-22
6.
/‘605‘\
2-22 3-1
—e

Change in Size, or Gauge of Cable

Proposed Splice. Ingeneral to be shown
on existing cable only

Existing Sphce.To be shown cnly w*en plice
v.0uld riot, obherwise be apparent

#61-305

V.
soni-a04 | A

(#6 1-202)
#20 203-404

3-13

PRy S
/ 4C

Cable Lo be cut

Melhod of showing Transfer and new and
cid cable numbers and pair counts .
(id number and count in parentheses.)

= \j € 2-19

inzulating Joint,

£loaes73A
2| 102-1931Q

16
116

| 2h ”
1-26

16
o 1756

—R—
1220

£16,1-101

24 #TRIA 1-48P
26 #582A 1985

Wunicipal Cable. Indicate ownership of (iher
furer;n cables by the letters used Lo
indicete ownership of poles

Lu2ding pobon gerial or underground cabie

Incicates Type #27-A case contdining 24
#581-A phantom loading corls spticed Lo pars
1-48,and 48 #582-A side circuit, loading coils
spliced Lo pairs 1-48 .

Indicates type #23-K case contaiming 3845734
coils spiiced to non-quadded pairs, 102-139

#14 Terminal Size and count as indicated

#8 Terminal Size and count as ingicated

Building cable distributing terminal . Size
and count as indicated

FOR AERIAL CABLE TERMINALS SHOW TERMINAL

NUMBER ADJACENT TO SYMBOL.

FOR UG. JUNCTION CABLE TERMINALS SHOW

TERMINAL NUMBER AND COUNT IN
FRACTIONAL FORM.

1-22

(D Fused straight connecting terminal

2-22

@) Fused crossconnecting terminal

0-18

QO Distributing terminal - Fuses only

50-19

D Distributing terminal . Binding posts only

3-22

X Crossconnecting terminal unprotected

—O Indicate protector block equipment. mount.ed

in termingl by horizontai line above symbol
for the terminal
Cable terminal with protectors in
auxihary box . Number mn < ndicatea
number of pairs of protector mountings
to be placed .

> Indicates additional plant shown on
another diagram
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Foom 960-2

OUTSIDE PLANT SYMBOLS

All construction to be shown as follows. Bxisting.
WIRE
104 Wire Copper Circuit . Number
%vmdmm diameter in mils
— = = 109 —— —— — (pen Wire iron Circuit. Number indicales
diameter in mils .
= == — §-109 = —— —— Grounded kon Circuit
CON. 080 Connecting Companys open wire circuit
L 165 Leased open wire circuit
Poie Poic #1807
-2 104 -2
EEM 3-4| Circuils Transposed for Phantom
Pole 112
Ts} 104
Y,
0 Phantom Repeating Coils. Indicate type
when necessary
-6 B
.- .
A s
L2 I 4 #37-B Phantom Repeating Coils on
crcuit 1-2. L
Compensating Resistance on circuit 3-4

" N we

—i6s—)— 12—15—fF— Onsidecircwit Single unit case
T } 00 phantam cicut. Singl unit case

— e 34—

R 0 N I B sl

Li
The through li set for
roug)gnerepeater(w. an
10) and 7-8 (Pole 42). Four

--1-D<], 0~ 56(P ]
|__gs— Circuits, equipped for cord circuib
D<= re - operation, are indicated ty
<} “R".The gain in miles is indicated
; "ty the figure associated with™R".
o] Two cond circuit repeater's are installed .
Twisted Pair
— SX Simplexed Circuit .
— X Composited Circuit, .
— ¢ Open Wire Circuit. Bridged
— 020 Open Wire Circuit Looped .
— -1’: —— Open Wire Circuit cut in for Test only .
f
— "?U > Circut terminating elsewhere .

Bell Co

] {__]  CentralOffice.

4 {4 Central Office, Toll Center.
FAN AN Toll Station .

29

Proposed. —¥—%—%— To be Removed.

MAPS

Associated Company %%W
+U.6.Conduit and Manhole =-{ T}~ (Black) =L~} (Biack)
+U.G.Cable (Black) (Black)
Underground Terminal Pole ® (Black)
E xchange Aerial Wire — —— — — (Red)
Exchange Aerial Cable —————— (Red)
Toll AerialWire = — — — (Green) —— — — — (Yellow)

Toll Aerial Cable —————6reen) (Yeliow)
‘toreign Line Carrying Tele-
—N——W— —X —X— (Vell
R, () (e
icated by the symbol

+Foreign Line not m ——X———X—(Brown) =—p———P— (Brown)

H‘?:e Tension Transmission —_ ¢ —— ¢ — (Purple) = 3¢——%— (Purple)

4+ In general the U. 6. Cable Symbol alone will indicate both
..%’-"ﬁ@..;',’@ mm"“' sting conduit, not containing
or ext.
U.6.Cable by the prooermuns'}?m

* Indicate ownership of Foreign Lines by letlers used to
indicate ownership of individual poles .
Indicate joint ownership of lines by symbols used to indicate
Joint ownership of individual poles

Heavy Pencil
oia‘gona;s Proposed Block Work

D Heawy Penci Shading. completed Block Work .
O (Black) Central Office Location .

/\ (B Toll Station .

(Copyright—1921—by Michigan State Telephone Compeny)



M. B. T. Co. Form 2941
NUMERICAL RECORD
POLES AND TERMINALS
Exchange____Portlangd
T | TR | patrem ik
276 83 ! At alley on Brush bet. Grant & Lincoln |
277 . 93 _.___1st Pole E, of Fa:t on Brush |
278 | 93 2nd Pole E. of East on Brush
; 279 | 93 Cor, Brush & Caroline ‘
280 93 1st Pole 8. of Brush on Caroline
281 84 | Cor, Danby & Brush on Danby
| (& Smith)
282 8% .18t Pole in ally N. of Brush bet. Danby
283 8% 2nd Pole S. of Academy bet., Danby & Smith
| 284 74 |__1s% Pole E. of Smith on Brush
285 74 2nd Pole E. of Smith on Brush
286 74 | N.E,Cor, Danby & Brush
287 74 l 1st Pole on Danby 8. of Brush
288 74 2nd Pole on Danby S. of Brush
289 74 S.W.Cor. Danby & Hill
290 74 1st Pole W. of Danby on Eill
291 74 1lst Pole 8. of Smith on Hill
| 292 74 __Cor. Smith & Hill
__ 293 78
__294 78
___298 78
206 | 78 3rd Pole E. of Lincoln on Hill ]
(on Grant) |
297 78 Pole in Middle of block bet. Hill & Brush/
208 | 79 Cor, Grant & Hill
(& Grant)
299 | 79 lst Pole in alley S. of Brush bet. Kearney =~
300 79 lst Pole B, of Grant on Hill

30
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W O ®© DI b (AN

)

DO D) M= b et b pd pt ol
HOW DI, A

n
no

23

o
.

‘Lead #2

JUNCTION

Term. #58

Pole #31
Pole #31
Pole #31
Pale #31
Pole #24
Pnle #24
Lead #1 Pole #56
lead #8 Pole #26
Tem. #55

Toll Pole #33
Toll Pole #33
Toll Pole #49
Toll Pole #1407
Toll Pole #1364
Terme. #70

Term. #121

Lead #17 Pole #13
Lead #17 Pole #13
Term. #121

Lead #20 Pole #15
Lead #17 Pole #18
Lead #17 Pole #35
Lead #23 Pole #19
Lead #24 Pole #36
Lend #7 Pole #130
Lead #17 Pole #147
Term. #89

Lead #28 Pole #122
Toll Pole #30
Toll Pole #62
Toll Pole #95
Toll Pole #139
Lead #33 Pole £20
Lead #33 Pole #61
Toll Pole #185
Leed #38 Pole #35
Term. #20

Lead #38 Pole #24
Lead #39 Pole #14
Leed #38 Pole #122
Lead #38 Pole #115
Lead #42 Pole #26
Lead #42 Pole #26
Toll P,le #53
Lead #45 Pole #54
Toll Pole #1468
Toll Pole #1477
Lead #26 Pole #16
Toll Pole #2290

Lead #2
Lead #4
Lead #4
Lead #1
Lead #1

OB NN AIPRGRNNRROPP D en O en b e D D D GT DN 20 DO D b b s b

Sec.
Sec.
Sec.
Sec.
Sece.
Sec.
Sec.
Sec.
Sec.
Sec.,
ST- T
Sec,
Sace.
Sece.
Sec,
Sec.
Sec.
Sec.,
Sece.
Sec.
Sec.
Sec.
Cece
Sec.
Sec.
Seec.
Sec.
' Sec.
Sece.
Sec.
Sec.
Sec.
Sec.
Sec.
Sec.
Secs
Sec.
Sec.
SeCo
Sec.
Sec.
Sec.
Sec.
Sece.
Sec.
Sec,
Sec.
Sec.
Sec,
Sec.

LOCATION

15-14 Fayette Twp.
14 Fayette Twp.
23-24 Hillsdale Twp.
14-12 Fayette Tvrp.
12 Fayette Twr.

14 Tayette Twp.

15 Fayette Twp.

10 Fayette Twmp.

10 Fayette Twp.

23 Hillsdale Twpe.
24 Hillsdsle Twp,
18-19 Ldams Twp.
13 Fayette Twp.
20-29 Adams Twp.
30-31 Adams Tw?o
25 Hillsdsle Twp.
35 Fillsdsle Twp.
35 Hillsdale Twp.
35 Hillsdale Twre.
35 Hillsdsle Twp,
35 Hillsdele Twpe.
1 Cambria Twp.

12 Cambria Twp.

12 Cambris Twp.

13 Cambria Twr.
12324 Cambria Twr.
24 Camdria Twp.
34=35 Hillsdale Twp.
15-22 Cambria Twr.
34 Hillsdale Twp.
34 Hillsdale Twp.
2=4 Carbria T'Eo
O«4 Cambria T"p.

S5 Cambrie Twp.

8 Cambris Twp e

6 Cambria Twp.

6-7 Cambria Twp,
28 Hillsd=le Twp.
28 Hillsdale Twr.
28 Hillsdale Twp.
24-25 Allen Twp.
25 Allen Twp.
25-26 Allen Twp.
30-31 Hillsdale Twp.
21 Hillsdale Twpe.
20=-21 Hillsdsele Twp.
25 Hillsdale Twr,
25 Eillsdale Tw-,
13 Cambria Twr.

38 Allen Tw?o
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EXCH (MUNICIPALITY OR TAX DISTRICT NO.) |
POLES. IN EFFECT. A=\ -0 ____ REWRITTEN._ S -12.-30_______. J
POLE LOCATION DIAGRAM z |E08 | o |c|282 2|8 (sE8| 58
e 229 Z |<uluc($S3/2|58uw| v
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KEY MAP
EXCHANGE HILLSDALE
S4—+4—< COUNTY LINE —eeees TOLL & RURAL

~—< ¢ TWP. LINE

RURAL

e A DL E ‘

HILLSDALE TWP.

36 /2 — 33
TP.‘&J,TP 185 B KERS e 139

CAMBRIA TWP.

HILLSDALE CO.







L e S —— EXCHANGE __HILLSDALE ~ - oo o

- * 2
e LEAD.. Y. s TOLL P W S
} EXCH. (MUNICIPALITY OR TAX DISTRICT NO.)
L N O S e INEFFECT.3-10-29_ __ REWRITTEN. £-28-30.
3 @ ala 5|8 €5 ;
POLE LOCATION DIAGRAM Z |5eo® |2 |ep|28B.c|2|E82| 22
NUMBER POLES, STUBS AND GUYS s [5%3 | 2|35 §°§ 21854 <4 !
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&e-c  l2o'c EC :
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e-p 20'Cc EC | ;
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e 2o'c |lEC i
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| P |
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ENnD
TR—=—) Og
B
QOa F
& eal EC.
1S r s
[ EC ‘»
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18 B :
le'c EC '
le! c [ec
- | e'cC eC i
e'clec!| ‘ ]
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' D EC .
20'c EC
.
16'cC EC ‘
.
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‘ 1
!
1e'Cc [Ec £
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w = 4
(o LEAD. “36 vou i o6 AY SRS

“ - 206 - 30,
TR LE G — IN EFFECT. 3 -10-29 _ REWRITTEN. 4 -26-30

POLE LOCATION DIAGRAM
NUMBER POLES, STUBS AND GUYS

58

REIN-
FORCED

JOINT
OWNER
FILE NO.

SPAN
LENGTH
AND
CLASS
KIND
DATE
SET
LOWERED
OR
TOP CUT OFF
REMOVED

120 D |EC

D |EC

—

20 20'D [EC

1=2'pn lEC

20'D |[EC

20'D |[EC

N
D.
o
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s

10

30'C [EC
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e et
Lve_LEAD .36 £XCh. T TONGEALITY R TAX BIRTRIGTG)
POLES. 24 —48 IN EFFECT. 3= 10 - 29 _ REWRITTEN <> -_g.s_.ao _____
~ , £y - e - .
o =l 8 -
POLE LOCATION DIAGRAM z (5o8 |2 Ee ggsgg : gg% ;2
NUMBER POLES, STUBS AND GUYS | §%3 | = |3%)EE°CIElezE| =2
= - =
ar-A __l20'c |ec
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END
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_ea 20'D |[EC .
20'DIEC e
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. ‘_Ec g
80 20' D EC
20'D EC o
| 20'c Ec  m—
3 ~ B 74
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55 'C EC ¥
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1] _EG
20'c [EC -
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SHEET No. 29

Linge. _Charlotte=GC.Rapids

poLes. 670=693

excrmrnee  _Grand Rapids Dietriot

IN EFFECT._July 1926 _
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LOCATION DIAGRAM z
POLES, STUBS AND GUYS

ToLL xlqh'il_l. T¥D e

(MUNICIPALITY on Tl urmc'r NO)

|

REIN

FORCED
| LOWERED |
| OR
ITop cuT oF

|
il

—
i
TT_—

|
|
|

|
|
SUP (S T SRS TN i S
|

|

—

JOINT
OWNER
| FILE NO.

~ -=<FORM £

REWRITTEN _Kov, 1929 _

|

_690 S, A TN _‘ Sl
| | ‘
689 sy |
o I R
S 0 {
S| | R — PR |

Ec_ BB

|
|
S ISR § s et o !. 2
| i | |
— -4 ‘
| | ! il
| : i !
[ 5" |
== < S 08 TR 4', S |
|
o e 2 fa 2 ! |
, i | I
S - S B |
e e l g
| |
PR i | i
l——— = i Py | =
| i 4
C et !
4 ! S |
i |
e |
- _— — g e w—— L-..- nl

ST adihad S

475 iase.po el L. | 1 |
_em | - l”@fgﬁit“__“ﬂm
[

l
126 258

B _1554 258

135 258

nc
2!'3

EC

7 Loe 25C tc gs :

26
26

26

- —_— —t

|

___.! —

——— -t -

J I (S| _‘L__,1

18

=

|




-

200 ol

tenuw

(MUNICIPALITY OR TAX DISTRICT NO.)

h

._Ann Arbor Tw, = jjas

BMOHANGE _ inn Arbor District

TOLL

Catle

n_Arbor "B"

SHEETNO________ 28 __ __ ______

LINE ___ Detrojt-

/

u il G R
_“ | | M
! | _
m .o“\u“: !
M“I.OZHJ; 1~\
m_ .ﬁ._.z.o_. * .f e _ ; : § L, , ﬁ « : M m s L ’ _ﬁ —_—
F |loanowau | _. _ ! ! | _ 4 _ m.t‘ 0] ! . F_! | |
2 Lo | | SEREEESASSRREN L] BAEEASAESRNAETES S
i ol RERENRRENE RERNERRERERN) EANNEE NIRRT RN AR AN AR
AEANERERCRERERERERERERE R | RRRERSERCRERERCRE IR
81 e [ (] T e Jd Ta g (a4l [T T ERAFEPECRrERE
1m T Mlm. mﬂ CHRERLE ﬂ ﬁ m Wﬂ o _T _ 1 *@ _R _ﬂ_r _ﬂ K= Lm
-8 | =, RERS TEEEE |
.N" | ssv m m ‘ & ﬁ m (@]
-U,mxuh.“u._ m ,m mm mh m M M m _m m | “ _m _m “m —a_ <
;| g v o F SSNC BB R,
IS EEEEEEER TG NN EE
b = | | | | |
| _ \
| _ |
2| | | |
o | m |
i mm -]}Il;--lllvt [y ;lnx el S| (T : .ILFlh Wl == rVLv _
HIEE o B B BRI ot e i P == = i I B
150 9 “ | “ i
Hhr : i T o 3 “
- | = P
] G
l | |
| &L Ly :
! « | _ =
AFHEEEREREER : § |3 EERERE :
28 z




4 ]
NOINgE ..J...M../ Y

[iTavson + € ,,.m,my/%ﬂx&m\
,://
|

| , p o
I )ll._ L
i e e
" . .. Jhﬂo *.’ Lat]
| M ™ )
_ - % Ty

. - e
w / :
: - %,
| nhes naglilliegs -3 . ‘.(‘ th Y

.:.m:.n ~;.:. THE 5 Tapezed _m.z.\ \. *
/ i i TR,
M L - i m

ke _ SN d I il

1)l te e “oe 12 o0 —
LT B - 2 * +
: ; o

IV
Pal
8
i
i
w
=
[;“"--.
el
Al
__gw
N
i
]

Ll ~

| f, A | vd pwr
w ! ! _ I Ll

e S ...<.lla ,llAi o _ i - . ﬂ—-l’f‘l’..” \\.

“ S e - 0 W et T YRS

_ P, 4 AN - e oY . ~ o ..../\/ R

_ t nm# — o RS %...

[
-
LN

42




R ] SR NS VIR ST S W o -— - WA SN IS S TN § S —

e s
e e e ————

14
t
Zi
;
A




24 bwq 3¢

e
m v2 690 YA S

-
-
SIMWON 1
H 3 =
2 2 32 x 7
v2 00¢ 1 e 2.8%L . ”
.
» = > 2 & ¢ M
- N L4 : N 3 “
vz _brh ZRTES -3 el : Eomwd
le . -
| o biH 8l
R 1Y 2 o :
, Sy m -3 H & by
e e ! : £ 33
o E=3 — Y3 $ovTaTCs | ¥ a3
, Ny iV~ vaw 4 4 -~
vieu ve [
. e
e e ey M S
Ay Sty *0
‘4 SOS 3 & *m
0 3
.
INAVA .

vz i

Wovd
!
:
3
s
W..n a%. s LT
a4 .G -
E = - .
> b - 4 &
R ¥. (N
= -~ » -
e - »
i NS T
| N
1 oma SO0 9
10€'s 18V
NYOUOIR - INAVM

2 vVl
v e

i}
= v rrx [
vavsvi 33 B 1
b ] m_. 2 9
2=

B
My _
2 o2 LTS —

v -
OU €S8
:

vi.eva

®
1

v2:90v2

v e

AITWV

6-
N

vaiecor ‘RS
v2;eees NGRS &

. o vve: u‘%

v2 eeue ™

. ;

AW

1348

5
«
¢
§

NI122VM)

L]

i
43

ANJmiBvev

e

vaivic g an

s3T 0

.m
“nﬂ\l: -2

w3

wed B
H3d
Mud




~
<



44




45

T T
| PRLSTIY ' 2 ’
i 1 s g = K
- PR 31@v) N T ST A 'Y ) = & W =
. . . R LANE B 7 » s
o . NOL W IVE 40 Bav NNV e H * Lwae .
) . - T v H E) 3 '
A ~ 3
z w ~ -
) . . N
E s e B
- e
. (s
. ' L. e z
[ . I’ ) - A :
oo 1 - : b
1 -
. = I
]
1 s
| E] L4
! b d
| . H X —
, o
. - . NOLONIHEVAM |
: N v~ - e s g N L e
: - : - . ‘ e it
Lo — 4 te ¢ . 3
. o L Tes
40 NOILYIS p e b
T 317Evd Novn " 0
N 4 . R
sl s
_ R
| .« o
' ' o NOLONINSVM R
' A S oAU S B . e e .
. . - v {=1 -4l f~ . . . T
T i . . o -~ - e 2¢ .
R ,
.. i . - -
.. -4 AT 4 -
Ka-dT . - - > 3 2 H 3 .
. P M N . >
et oNTidIs T crie taad ' 2 £ 2 c m 3 m a2 K >
ONIAVO D [ LR At x n m ~ o = <
p— - =7 -— . L < 2 n "
| ! 5 -
| i j
! RN 1
_ 0> !
4
woswv NNY
1
'N— — * n
- - 4
vivoz 182
. orweifd | <
ajidjuuod 2
1238803 =
12T is m
— WWTINA ¢
443 NI



~
~




: TN
& . 3w s ~
.
- i SIBYY IONVHIN]
.. Tl = 1AW
—_—
.
o
“ e
~
> > »

MLLGNG YA

ST R
EEEEL R

~

T8 INAC UD3453 N (6002 153
IIWYD IDNVHING 1101 HINON IVTIANI TGO

- 310N
@ [ 4 E3 o
1] o F b
o z o >
< 1 ' - °
~ o \ » [
> 3 m -
- by - “ :
4 > L) b
- o e Ol
Jacdaviva =g . co9¢ 2
B ! e it . I ;-
- * o M ou [ LI b —D
. - » s .
; ° = ? ~
‘ b3 . .
>

v

411D Qavmos

(=2}

vnv 0L

-

AR



PRINTED IN U. 3. A,

K 608

' 5-15-30
TEST BOARD CABLE RECORD
Jackson- Jackson-
CABLE__lansing DE:,LG:‘};?NM_&}}_ OFFICE __Jackson
CABLE DATA
SECTION OF CABLE CAI_I.I CABLE LAYUP :
— o El el I B —
| Jackson | Jlansing | 4918 Centerll Q4! 16 ) | 2-wire group
1 6" 16 |OBWK | " d ol
2 F » li OBWK [ [ ] »
3 9" l9 |[OBWK | Inner 4-wire group
] *P 119 KW 2-wire group |
4 ol 19 | OBWK | Inner 4-wire group
16 - Program
5 | 19 | OBWK | 2-wire group
S ¢ " 19 (KW | Outer 4-wire group |
S 3 Pr| 16 ==_| Program
[ ] | 19 | OBWK | Outer 4-wire group |
(] " 19 [ XW 2-wire group
(] 1" 22 | W Tracer

Code-

0-Orange

B-Blue

W-White

E-Black

== Progrem Pairs |

T

A7
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PRINTED INU. 8. A £ 608

SHEET NO._1

TEST BOARD CABLE RECORD IN EFFECT _ 4=]=30
CABLE_Jackson-Lansing "A" RECORD FROM___ Jackson To___lansing

CLASSIFICATION OF LOADING BY PAIRS

Group CODE NO. AND LOOP RESISTANCE OF COILS
BINDER TYPE OF LOAD CASE
PAIR NUMBERS | ., o CIRCUIT CODE NO. SIDE PHANTOM TOTAL RES.
. CODE NoO. RES. CODE NO. RES, PER LOAD POINT
1- 38 W_ | 2-wire D-88473-4 P-3 P-3 3.8
39- 94 W | 2-wire D-88473-4 P-l P=1 10,7
95-134 W | 2-wire
185-152 R | 4-wire-N D-88473-4 | Pe2 P-2 3.8
| _158-170 R | 4-wire-N _ —
171-190 R | 4-wire-N 8473-4 P-2 P2 3.8
191-200 R | 4=wire-N
| 201-208 R=G | Program
207-224 G |[4-wire-S D-88473-4 P=2 P2 3.8
| _225-242 G | 4-wire-S .
243-260 G |4-wire-S D-88473-4 P-2 P-2 3.8
261-272 G | 4-wire-S
273-274 W | Tracer
~ Note-- , ‘
units| to be used for P-2 pperation.
‘One splliced allternately| into the Eﬂortﬁsounﬁ'groqp,
rs #L30- R - an e other spliced altiernately
into thp "Soufthbound™ giroup, pairs #207-224, -260.

49




PRINTED IN U. 8. A, .

SHEET No._ L _
TEST BOARD CABLE RECORD yerrecr_3=15-30 _
CABLE___Jackson-Lansing _RECORD FROM___Jackson TO Lansing
SPACING OF LOADING
LOAD LOAD POINTS MANHOLE LENGTH OF CUMULATIVE CABLE PERCENT OF
POINT NO. FROM FAR END OR POLEK LOADING SECTION DISTANCE IN FEET TOTAL DISTANCE
— "Jaeksor Central Office” 0 0
1l 34 ME 65 2413 2413 1.188%
2 33 79 6000 8413 4.1439
3 32 le 13 * 6026 14439 7.1120
4 31 13 5988 20427 10.0615
[} 30 (.14 6006 26433 13.0198
) 29 121 6001 32434 15.9756
7 28 179 6006 38440 18,9339
8 27 229 6007 44447 21.8927
9 26 282 6000 50447 24.8480
10 25 338 5999 56446 27.8029
11 24 388 6005 82451 30.76807
12 23 443 5998 68449 33,7151
13 22 499 5995 74444 36.6679
14 21 553 5999 80443 39.6228
15 20 610 5998 86441 42.5772
16 19 664 5992 92433 45,5286
17 18 718 6008 08441 48.4878
18 17 778 6001 104442 51,4437
19 16 826 6003 110445
20 15 880 6002 : 116447 57.3568
21 14 933 ' 5993 122440 60.3087
22 13 088 6008 128449 63.2665
23 12 1042 6009 134454 66.2263
24 11 1091 6003 140457 69,1831
25 10 1146 5999 146456 72.1380
26 9 1201 6009 152465 75.0978
27 8 1256 5998 158463 78,0521
28 7 1312 5999 164462 81.0070
29 6 1368 5997 170459 83.9609
30 5 1376 6007 176466 86.9196
31 4 1429 6008 182474 89.8789
32 3 ME 319 6005 188479 92,8367 |
33 2 326 6001 194480 95.7926
|34 1 328 6006 200486 98,7509
"Lansing|Central Offjce” 2536 203022 100,0000 |
¥ Numbér in Jacksoh-Kalamazoo Series
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PRINTED INU. 8. A,

' € 610
REVISED

SHEET NO.__ 3
IN EFFECT_3=15-30
TEST BOARD CABLE RECORD
CABLE Jackson-bansing  _SECTION Jackson-Lansing
LOCATIONS AND DISTANCES (CABLE LENGTHS)
CUMULATIVE DISTANCE IN FEET
:g:-s c:::.ns FEET FROM LAST LOAD POINT LOCATION 352' f:»:f.
rmom LePe fz FROM L.p.?ﬁ FT. TO SPLICE, ETC.
| M,H,79 0 6026 Clinton at Madison| Load Point #2 |
- 80 | 217 217 5809 " __at Monroe
81 | 544 761 5265 * at Dewey
82 | 571 1332 4694 o
| 83 | 575! 1907 4119 * at Comw'lth | City Limits |
84 | 600| 2507 3919 ¥ _Road
| 200 | 504 3011 3019 had ud
as 3103 2023 hud hid
86 | 608 3711 2315 " "
87 | 608! 4319 1707 *& Co.Hse R4,
P, O | 281| 4540 1486 County House Rd. S U.G.Pol
1 | 114 4654 1372 "
2! 118] 4772 1254 "
3 | 114| 4886 1140 al
I 4] 120! 5006 1020 o
| ® | 121 | 5127 899 "
6 | 128 5249 7 " 42
7 5370 6568 bl
8 | 122| 5492 534 .
123| 5619 411 hod
10 y2| 5687 339 »
11 | 110| 5797 229 .
12 | 117 | 5914 112 »

- 135 | 100| 6014 12 v 9 Balloon Spl.
 Main Spl 12| 6026 0 " Loed Point #3 |
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In Effect 1-1-29 Form E 299

PRINTED INU. 8. A

WIRE HISTORY RECORD

une Detroit-Lansing (Interstate) pINs___1-2
PHYSICAL CIRCUITS PHANTOM CIRCUITS
PLACED REMOVED
PINS B.ELWLEEN sicLewine| cavce | PATE | sieiewme | cavee REMARKS PINS Pgi's ::::. u:::fn.
MILES & KIND MILES & KIND
1052-
1-2 No052-142d 18.34 102 | 1908 1-4 (1420 | 1908
1420-
1-2 [1420-1440 .92 102 | 1928 1-4 |1440 | 1928
1440~
| 1-2 [1440-2429 47.12(102 | 1908 1-4 | 2423 | 1908
2423
1-2 bus-ml .33/ 102 | 1928 7.0. 164 1-4 [ 2431 | 1928
2431-
1-2 lzcl-zslq 3.96/ 102 | 1908 1-4 | 2513 | 1908
Z513-
1-2 2513-2714 9.47/ 102 | 1928 Est. #28182 1-4 (2714 | 1008
J 2714~
1-2 [2714-3714 47.75/ 108 | 1908 1-4 3716 | 1908

l1-2 [|2765-2767 .19/ 104 | 1929 .19 | 102| J,0. 709
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In Effect 1-1-29 Form E 299
PRINTED IN U. 8. A
WIRE HISTORY RECORD

uine Detroit-Lansing (Interstate) PINs___1=2
PHYSICAL CIRCUITS PHANTOM CIRCUITS
PLACED REMOVED
PINS BiLwL::N siwcLewime| cavee | PATE | smeicwime | savce REMARKS PINS pgﬂ's :::5_ u:::i'n,
MILES & KIND MILES & KIND
1052-
1-2 hose-142d 18.34/ 102 | 1908 1-4 [1420 | 1908
1420-
1-2 1420-1440 .92/102 | 1928 1-4 |1440 | 1928
1440-
1-2 [1440-2429 47.12/102 | 1008 1-4 | 2423 | 1908
2423~
1-2 [2423-2431 .33/102 | 1928 7.0, 164 1-4 | 2431 | 1928
2431-
1-2 2431-2514 $.96/ 102 | 1908 1-4 2513 | 1908
J 5]5-
1-2 [2513-2714 9.47|102 | 1l9g8 Est. #28182 1-4 | 2714 | 1000
J 2714~
1-2 [2714-3714 47.75 108 | 1908 1-4 | 3716 | 1908

I 1-2 2765-276 .19/ 104 | 1929| .19 | 102| J,0. 709
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