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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 monetary 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 time and material far be-

yond their original cost.

Possibly the best way to get an understanding of telephone outside

plant records is to consider the history or evolution of these records.

There was a time in the history of telephone companies when such data was

probably unnecessary. This was the case when the forces working with the

outside plant were entirely familiar with all of the features and locations

of the plant with which they had to deal, but as the business expanded the

time came when it was not humanly possible for these 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, Tell

and Exchange Cable, Toll Wire 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.

We 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 Wire, which is under consideration at this time. With the



development of more intricate plant operations and material these records

will be continually changing. Experience has taught 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 development. 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 called Toll business; the

plant serving 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 of these two and in the case of Cable plant

has been given the name of composite plant.

The record job likewise resolves itself into these divisions for we

have Toll records and Exchange records. In the Record Department Organiza-

tion there are men in charge of the making and maintaining of Toll Records

and others in charge of the Exchange Records. Under these headings we have

in the organization, employees assigned to the making and maintaining of

each one of the different records under these two classes. It has been

found highly desirable in this connection 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 picture and vill be discussed later.
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CHAPTER II. rction I.

UNDERGROUND CONDUIT 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 record as the name implies

shows the conduit within cities and towns, while the toll record 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 section is composed of a geographical sketch showing street and alley

lines, sidewalks, building lines, railroad tracks, etc., in relation to

the location of the conduit run. The manholes, which are numbered, are

located from the center to the inner sidewalk, building or alley line, fire

hydrant or other suitable permanent object.

The trench feet or wall measurement of the main conduit is also shown

in the same sketch. This measurement 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,

number and formation in each section. The following kinds of ducts are apt

to be encountered in various places on the record, multiple tile ducts,

single tile ducts, sewer tile ducts, fiber ducts, creosoted wood ducts or

iron pipe.

Each kind of duct has its own symbols on the record. .Multiple tile

LM.T.D.), is made up of the same number of squares as called for in the

section, and these are all joined together. Single tile (S.T.D.), is made

up of separate squares. Sewer tile (S.T.), fiber (F), and iron pipe (IP) are

all shown round. Creosoted wood (C.W.D.) is shown as a circle within a

_ 4 -



square.

Bell conduit is shown as a solid line, while the purchased plant form-

er Citizens Telephone Company appears on the record as a dashed line.

The depth of the conduit run is indicated by the cover measurement

shown above the cross section diagram. The method of protection for the

conduit if known is also shown, such as, concrete above and below the ducts,

concrete above only or in some cases creosoted plank.

Lateral measurements are included in the same section of the drawing

containing the main conduit measurements. he distance from the wall of the

manhole to the end of the conduit is indicated, and also, the kind and

number of ducts.

In the case of lateral ducts in the main trench, the lateral measure-

ment is considered from the point Where the ducts leave the 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 work 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.

Manhole numbers and types are shown in the first two columns. 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 and

weight of cover are also given.

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

information is available.

The main conduit data repeats the measurements shown in the sketch.

0n new work the total number of feet of each type of surface is shown for

- 5 -



each section. The same princiI;)le in re5ards to cons ruction dates

In the lateral block the measurements are taken to the pole instead

of the end of the conduit. Spaces are provided for the number and size of

pole, pipes and bends.

Toll conduit follows the same general plan except that toll pole

numbers are shown on the laterals.

The wall to wall nd lateral measur1veuts are used at various times

by the en'5ineerin5 department as a basis for ordering cable, and due to

the fact that very little allowance is made for cuttin5 len5ths, it is

essentixl that all me1surements be very accurate.

Anotmi bit of valualle in‘1‘ormation listed shows the percentage of

ownership the American Telephone and Tele5raph Company or any other company

or city has in the various items of plant.

This record also shows in detail any special construction such as

brid5e crossings, special loading manholes or subsurface structures avoided.

Other public utilities and the city forces very often have occasion

to consult the telephone cor"1n and this record in layin5 out their sub-

surface structures, that they may not conflict with our underground plant

and vice versa. All the lar5er city en:5ineerina5 offices have cepies of

this record for reference and for contractors and others doin5 street sub-

surface work, th1t our plant may not be damaged.

This record is used pr1rily by the en5ineerin5 forces in desi5nin5

additional cable and conduit plant besides being a record of this plant

which is kept for inventory purposes. Birth dates are indicated on this

record for the different units of pllnt for mortality stuiy purposyes, as

will be brou5ht out later.



'NDERGROUNQ CABLE Section II.

The under5round cable record is a skeleton record of all cables in

an underground system and is used primarily by the cn5ineer in layin5 out

additional cable plans or in mahin5 rearran5ements in the existin5 plant.

The distinctive feature of this record is the fact that it 5ives the

en5ineer a complete picture of all the undcr5round cables in a locality.

This record carries what are known as interval CHble measurements,

that is, the measurements from the wall of the ranhole to the wall of the

1 1

adjacent manhole througa which the cable runs. The size and 5au5e of the

cable is indicated and the splicin5 detail, such as, stub cables off main

cable, etc.

This record continues the cable plant as far as the junction of the

under5round cable with he aerial cable with a cross reference to the

aerial cable data. The street names only are shown. The manholes are rude

lar53 enou5h to include all the splicing details and ma" be enlar5ed upon

the addition of another cable or more detailed splicin5 arran5ements. The

number of ducts in each section are indicated as a ready map reference to

the duct fill of the run. All cable numbers and counts are also indicated.

There was a time when it was thou5ht desirable to indicate on this

record, the duct location of each cable in each section, but this data was

found almost impossible to maintain and of questionable value, it was there-

fore eliminated.

This record is primarily for the en5ineers use in conjunction with

the more detailed cable record shown as he schematic, and as indicated

above gives him an overall picture of the under5round cable plant, which

cannot be derived from any of the other cable records.

It is only necessary to bake and maintain this record in the lar5er



exchanges where our underground plant is extensive and intricate enough to

make its use necessary.



AERIAL CABLE Section III.

The aerial cable record is very much like the underground cable record

described 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

complete 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). This feature is very helpful to the

engineer in designing his aerial cable distribution plant and making re-

arrangements 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

materially 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 shown 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 measurement 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 aerial

distribution plant is extensive.



BLOCK AND BUILDING CABLE 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 buildings which according to certain well defined accounting rules of

the company designates such plants as block and building cable 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 not per-

mit of the detail which is possible on this block and building record, and

also the involved accounting which specifies the capital accounts to which

such plant is charged, and also the matter mentioned under assignment maps

as that of the use for assignment 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 where it is desirable, floor

and riser plans are shown as a part of the details of this record. The

record is only necessary in the 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 shown light weight

‘with the more importance cable lines heavier. The record also has houses

<Dr building address numbers, and indicates the type of building. In the

(:ase of floor and riser plans, the closet or cabinets where the cables are

'terminated are indicated, and also where conduit has been provided in the

lsuilding for telephone distribution wires, such plant is shown. These

iTeatures are coordinated on the record with other permanent building units,

Esuch as stairways, elevator shafts, light wells, pipe shafts, etc.



This record is made the same size as the assignments, and is used by

the testmen in conjunction with their schematics, as in a few cases where

the block or building cable plant is extensive, such plant has been omitted

from the schematics 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 shown on this record, which it is well to

mention, is the type of terminal which is an outgrowth of the recent

Reconciliation, as in this study we were asked to classify all terminals

under certain general headings, and it was found necessary 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

67611131133 0
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CABLE SCHEMATICS Section V.

The Individual Cable Record better known in the Bell System as a

Schematic is a detailed account of the distribution of an individual central

office cable throughout its entire underground and aerial system. In this

respect it may be considered as the unit from which all other cable records

are derived.

Because of its various uses, of which more will be said later, it

will be seen that this record is a most important one, and must be in every

detail, absolutely correct.

Some of the features which the schematic 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 underground and aerial, main

feeder or distributing.

5. Terminal data.

6. Mortality dates on cable.

7. Cumulative measurements 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 begin 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

(:f the terminating cables. These cables, known as "tips" are silk and

czotton insulated, and the splice at which this cable is spliced to the out-
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side distributing paper insulated cable is known as the "S a C" splice, and

it is from this point that the schematic record measurements are accumulated.

From he "8 & C" splice the cable is followed throughout its entirety

in both the underground and in the aerial plant. The underground cable is

indicated by a single narrow line. .All splicing and stubbing details on the

main feeder cable are shown in their respective manholes, as well as all

subsidiary or lateral cable details. To closer associate the cable record

with the field, each manhole is numbered, and the street names in which the

manhole runs are located are shown together with all intersecting streets

with reference to manhole location. .

The aerial distributing cable is shown as a single heavy line. The

entire network of distributing cable is pictured with reference to streets,

alleys, n. R. tracks or other permanent topographical features.

All cables, both underground and aerial, main feeder or distributing

must 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 of? the main feeder in the under-

ground and terminating in a cross connecting junction terminal, it is

absolutely essential that the aerial cable terminated in, and feeding out

of, the junction terminal be numbered correctly, and given the correct count.

A cross connecting junction terminal, is a large wooden box in which

the underground cable is terminated on a strip known as the underground

strip, and the aerial cable leaving the box is terminated on a so-called

aerial strip. By a process of "jumpering" or cross connecting, using jumper

Wire, any pair on the underground side may be cross connected with any pair

<In the aerial side, the aerial cable thereby losing all identity as far as

Inair numbers or counts with.reference to the underground cable is concerned.
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it follows 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 connecting boxes

appearing on the same cable, the cables beyond the boxes, are numbered

serially as they appear in order of installation in plant from the Central

Office out, thus -- Cable #201, #202, #205, etc. 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

loce1.Assignment Clerk's office.

However, such is not the case where a lateral cable leaves the under-

ground and is spliced direct to the aerial, here the sequence of pair counts

and the cable number remains the same in both the underground and aerial

cables.

Wherever 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

smaller 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 number, 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 scale, but some semblance

of order is preserved in planning and laying out this record by having the

distributing cables branching off the main feeder on consecutive intersect-

ing streets at least 2 or ZL-inches apart. Terminals are spotted accord-

ing to spans rather than to scale; .6" be‘ng allowed for an interval of l

span, 1.2" for 2 spans, etc. In cases of cables feeding into the fringe

areas of the city, with terminals at inte vals of 10 or 20 spans, the .6"

scale is dropped and the distance considerably shortened on the record.

In laying out and planning this type of record the record man is guided by

the engineer's estimate of proposed cable and by the final completed con-

struction prints. Evsry consideration must be given to the future growth

of various sections of the city covered on the record and to the subsequent

cable extension in that direction. Through experience it has been found

the most econonical practice is to allow room on the original drawing of

the record for these future extensions and changes in plant, ather than to

redraw the record in the near future because of lack of space for these

additions.

Among its various other uses the Schematic also serves as a guide to

the cable tester, where centralized trouble locating is employed. Besides

enabling him to follow the exact wanderings of the particular pair of wires

he is testing, the record also supplies him with a measurement at each and

every point on the cable at which that pair is spliced or terminated. This

measurement is cumulative from the Central Office ”S & C" splice out. Since

the resistance encountered by an electric current in traveling over a pair

of wires varies with a change in the gauge of the wires, the measurements

must be cumulative with respect to gauge. The testman in testing for

trouble with a bridge obtains a reading in ohms of resistance encountered.
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This reading is transposed to feet by gauge, and if the measurements and

gauges are accurately recorded, the testman can quite definitely locate

his trouble in his tests.

In conjunction with Mortality dates on all sections of cable; A. T.

& T. Co. Specifications stipulate that at regular intervals an actual field

inspection covering the physical condition of the cable be made by the

engineers on all cable 10 or more years of age. The Schematic is the

record used by the engineers in this field survey, thus it is the logical

record on which birth dates of cable should appear, as this will also serve

the purposes of the hortality Study for all cable.

The terminal data shown on the Schematic is also used by the Assign-

ment Clerk in drawing up or redrawing 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

junction terminals, etc. Aside from all other uses mentioned above, if the

use of the Schematic 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 testmans standpoint as well as the engineefh it is essential

that all cable counts and terminal numbers and counts be absolutely correct.



ASSIfiRLEI'iS Sect ion VI.

The Assignment Maps are really not a record, but a working diagram,

as there is on these maps no record of any physical plant which is not

shown on other records of the company.

A brief discussion of the commercial order and installation routines

will prepare us for a description of these maps. The commercial order

routine provides for a prospective subscriber signing a contract in the

commercial or business office for new service. From this contract is pre-

pared what is known as the cormmrcial order, addressed to the Plant Depart-

ment, whose responsibility it is to complete the order by installing the

instrument called for on the order and establish service thereto.

There are several different types of instruments and service all of

which is specified on the order. This order is passed to the Assignment

Department who place on the order the assignment of Central Office and out-

side plant facilities to establish the type of service called for. This

must be done from records of the available Central Office and outside plant

facilities, one of which, namely, the_assignment maps, it is the task of

the Record Department to prepare and maintain. The rest are maintained by

the local forces, and are not at this time considered a part of the general

record department responsibilities.

These Assignment Maps indicate the streets and alleys and the cable

terminals and pole plant available for the distribution of the telephone

lines. The only plant with which the assignment clerk must be familiar are

the cable terminals and the poles. He knows nothing about underground

conduit or cable or even aerial cable, unless there are terninals on the

sane, making available these cable facilities, therefore only the items of

Eilant which may be used for distribution from these cables are shown on
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his record.

The other feature of the record is the heavy line shown around each

terminal. l.888 lines if followed out will be found to completely enclose

the terminal, and assignments 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 shown in any particular en-

closure.

Block or Building Cable will in a great many cases be cross referenc-

ed to our detailed record of such plant. In some cases, however, the wir-

ing limit detail is shown for this type of plant on these assignment maps

where it will not cause too much congestion.

The trees, buildings and other obstructions, and the appearance of

exposed lines governs the location of these lines. There are street address

numbers given for each of these lines, and also the terminals, which tell

the Assignment Clerk in just what bounded territory the address given on the

commercial order appears, and from.this map he can assign the particular

terminal to which the wires or drop to he house must be connected. This

allows the central office forces to have the service available on the line

in the cable to this terminal before the installer gets to the premises to

use the same. These maps and this advanced work system have materially

aided the company in their efforts to provide service sooner or even on an

appointment basis with the prospective subscriber, and have done much to

improve our public relations.

These wiring limit lines are shown for all new or rearranged plant on

the completed prints for such work as mentioned in Chapter IV, thLS allow-

ing us to maintain this record once it is prepared.

This record is only f asible for the larger exchanges where there is
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enough installation activity to warrant their use, namely, the Common

Battery Exchanges.
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COI‘JBDIED RECORD Section 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

Slnall towns whose cable plant was not extensive nor involved.

By combining the distinctive features of each one of the different

c:able records into one combined record we have made extensive savings and

éiesigned a very useful record. The record has also been furnished to the

:field in.a.much shorter time than would have been possible had we attempt-

ead each one of the different records for each of the small exchanges. This

'type of record is not adaptable to exchanges where there is any great amount

of’underground plant. We have, however, used it in some exchanges 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

approximately 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 accumula-

tive measurements_from the Central Office by gauge of cable.

This record serves the purpose of the individual cable record (sche-

Inatic), the aerial cable record and the underground cable record and has

proved very useful to the local plant forces and the engineers. The record

also has reference numbers in the margins referring to adjacent plates, and

'where desirable a city map has been cross-sectioned and numbered as a key

Inap 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 facilities into the Central Office.

The latter type of plant is being used in down-town and congested areas to

eliminate conflicting conditions while the former is used to replace heavily

loaded open wire lines which are very difficult and costly to maintain.

As there is a decided trend toward cable taking the place of heavy

toll wire lines, it has been necessary to design a new Cable Record which

is very accurate and complete.

A toll cable is generally composed of 16, 19 and 22 gauge paper 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 due 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 terms used in referring to cable -- aerial and

underground. It will be noted that the aerial section is indicated with a

wider line than that used for the underground section. This is in accord-

ance with our code and conventions for cable records and enables one to

differentiate between the two at a glance.

We have shown the splices with a filled-in circle on the cable 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 pole it is then

shown as being at the pole. The exact distance to all splices is carried

on another record called the Testboard Cable Record.

The number and letter "S" shown in the cable line gives the total

number of pairs in the cable while the "S" is an abbreviation for special.

The arrow leading to this number has at the other extremity the specifi-

cation number and make-up of the particular section of cable. This

specification number is used to classify 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 unquaded to be used for "Broadcast Program" Operation, these

being equally divided into the "Northbound" and "Southbound" conductor

groups.

Measurements 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 cable

has been placed and spliced and are checked for accuracy with the Test-

board Cable Record.

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

scale, has all angles and turns shown 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

aerial cable, as the splices are in manholes instead of at or near poles,

such splices are shown in a small rectangle for the manhole with the man-

.hole number above and to the right of the manhole symbol.

Due to the distance between some of the manholes being shorter than

the average, it has been found advisable to pull through some intermediate

manholes without a splice, which is indicated by the use of an abbreviation

(NS) no splice.

In this part of the record the cross—section arrangement of the

conduit is indicated by grouping small squares for the two, four, six and

nine multiple tile ducts. The position of the cable is indicated by a

small dot shown in the square representing the duct in which the cable has

actually been 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.



LOADING

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.

The complements of loading are numbered consecutively and in the

sequence of the dates they were placed in service. The type of loading

case used is shown Opposite the complement 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 complement number, the year of placing

the complement has been indicated by using the last two digits of the

proper year.

However, on the line representing the cable, the "Main" and "Balloon"

splices are shown 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 acilitate 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 connected to the

splice involved. The numeral within this rectangle is the complement

number for that individual case.
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TERMINATION

As the terminating of a toll cable is one of the important phases in

the construction of an inter-city cable, it has to be accurately recorded

here. This is accomplished by a plan view of the office with all un-

necessary items eliminated. The termination on the fuse-frame 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 which is almost invariably comp

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 individual pairs. It is necessary to use three or four frames to

terminate the larger cables.

Our detail of office termination shows the number of quads, gauge of

wire, and measurement of each individual tip and an average measurement of

the total tips. This average is the measurement given in the Testboard

Cable Record. The distances between the other splices are also shown as

well as the cable make-up.

A protective measure has now been taken in order to eliminate danger

from.high-voltage 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. 0n

branch cables this is placed at the junction of the main cable or between

the aerial and underground sections. faturally the name of the office is

shown in all cases.



In conclusion, there are a few items worthy of mention such as the

dimensions of ‘rawings, title block, northpoint, current corrections and

data, and percentage of ownership and quad assignments.

The drawings measure 16" wide (vertically) by 34" long and have a

1/4" border on each side, except at the left which is 1%" for binding

purposes. This size is quite convenient and will fold to letter size with

a very slight deviation.

A title block is located in the lower right hand corner giving the

name of the cable, scale, our Company name, department, and City in which

our department is located. In the right-hand section of the block the

date drawn, number of drawings, drawing number, and initials of the drafts-

man, tracer, and checker are shown. The block measures 1;" high and is

5" long.

The "North-point" is one in general use in this office for drawings

and records of this size or larger.

At the extreme right of the drawing extending from the top margin to

the title plate, a space has been separated for the listing of the date the

cable is placed in service or effective, and the Estimate number under

which the plant was engineered and constructed. This space is also divided

into five sections under the heading "Corrected". Each section has a sub-

heading as follows: Estimate or Job Order and Date, Loading Section,

Complement and Date, Main 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, Main Cable, or Subsidiary Cable.

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

ly owned 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 cable trouble from the toll

testboard be both quick and accurate, so that the out of service time on

toll circuits can be reduced and the expense incidental to false locations

can be minimized. As the make-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 Bridge measurements made

of trouble locations, so that the effect of loading coil resistance,

temperature difference in aerial and 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

Testboard Cable Record.

A complete Testboard Cable Record of a City to City cable is composed

of the following: Cable Date (Form 3-606), Classification of Leading by

Complements (Form E-607), Classification of Loading by Pairs (ForntE-608),

Spacing of’Loading (Form.E-609), Locations and Distances (cable lengths)

(Form.E-6lO), Office Resistances (Form 3-611) and Temperature Correction

Curves. Some of the terms may 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 between two Test Stations. _Branch 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" (Form E-606), shows the cable lay-up between two test
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staisions. It is divided into the necessary sections with preper headings.

Ifii'the space provided at the top, the name of the cable, designated on the

Id.D.EH (Main Distributing Frame) and name of the office is given. This

fornlis then divided under the headings of Section of Cable, Cable Specifi-

cation Kumber, Cable Layup by layer number, quads or pairs, gauge, and

binder color, and Remarks.

Under "Section of Cable" separate entries are made for each section

(3f cable where the make-up changes. These entries are listed in the order

in which the sections occur in the complete run of cable.

Under "Cable Specification Number" 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 lays and numbering 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 "Remarks" the color code used for designating binder colors

has been shown. This is the extent of the information given on this form.

"Classification of Leading by Complements" on Form 3-607 has the name

of the cable and the section covered shown at the top of the sheet. The

sheet number and in effect date are shown in the upper right-hand corner.

The loading is then classified under the headings, Camplement, Date in

Service, Load Case Code Number, Side and P X.Coils, Pair Count, Gauge,

Type of Circuit, and Remarks.

The complement number 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

complement of loading placed on a toll cable, this must be shown in the

column headed "Load Case Code Number".

Under "Side Coils and P X.(Phantom) Coils" is listed the number and

code number pertaining to the pair group or the type of circuit operation.

However, there is now a newer type of loading in use, consisting of load-

ing units instead of coils. One unit, loading one quad or two pairs, and

also serving the purpose of a side coil and a P.X Coil.

In the column headed "Pair Count" is listed the pair numbers of the

pairs loaded by, and correspon in; to the various types of cells or units.

They are further segregated by gauge and type of circuit.

Under "Gauge" appears the number of the gauge of wire according to

the Brown and Sharpe Standard.

In the column "Type of Circuit" the circuits are shown according to

their operation, whether 2-wire operating in both directions or 4-wire

operating in one direction. The letter N, S, E, or W, is used to desig-

nate the direction of the 4-wire circuits whether North, South, East or'

West. This form does not have all of the conductor pairs shown as it is

by complements and therefore covers only those conductors which are loaded.

"Classification of’Loading by Pairs" on Form.E-6OS duplicates the

type of circuit, load case code number, and code number of side and P X

(phantom) coils shown on Form E-607. However, on Form E-GOB the pair

numbers 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 column in which is shown the

pair or sleeve binder colors. Also columns headed "Code Number and LOOP

Resistance of Coils" under which 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 each group of pairs.

"Spacing of Loading" on Form 3-609 is used for the purpose of giving

the distances between loading points, the cumulative distance and percent

of total distance at each loading point. A separate record is prepared

for the test station at each end of a test section.

The name of the cable is shown at the tOp with name of office for

which the record is prepared entered after the word "From" and the name of

the office at the other end of the test section entered after the word "To".

Under "Load Point Number", the load point numbers are shown as count-

ed consecutively from the originating office or beginning of the cable being

recorded.

Under "Load Points from Far End", the load point numbers are shown

as counted from the terminating office or far end of the test section.

Under "Manhole or Pole" the manhole number or pole number, in or on

which the load cases are located has been listed.

Under "Length of Loading Section", the length of cable to nearest

foot (decimals omitted) between points listed in the "Manhole or Pole"

column or the length from the preceding load point to the load point

opposite the measurement has been shown.

Under "Cumulative Distance in Feet" the cumulative 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 column under "Percent of Total Distance" the total

distance is considered as the test section and the cumulative percent of

this length is shown at each load point and to the right of its corres-

ponding cumulative measurement.



"Locations and Distances" on Form E-GlO, gives the distance from

each preceding pole or manhole to the next pole or manhole; the cumulative

distance at each pole and manhole from the preceding load point to the

next load point and vice versa; the general route of the cable, whether on

private right-of-way, road or street; intersecting streets, roads or cross~

ings, and any landmarks or points that may be of value in directing those

engaged in locating cable trouble. In the space provided, loading points,

splices and their location, as Well as incidental remarks have been shown.

The data on Form.E-610 for a testing section is now being compiled

by individual loading sections and end sections; an end section being one

from the office to the first load point. This was originally compiled for

a complete cable and a change such as an extension of underground section,

retermination at an office, reroute of the cable 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 high. In order to reduce this to a minimum, the measurements

on this form are now being accumulated from one load point to the next

rather than from the originating office to the terminating office.

The name of the toll cable and test section is shown at the top of

this form. Also sheet number and in effect date. These sheets are number-

ed consecutively for the entire test section.

In the "Pole or Manhole" column, the number of each manhole or pole,

through or on which the cable being recorded extends, has been listed.

Under "Feet" we have shown the measurement to the nearest foot from

the originating or preceding point to the point opposite the measurement

as listed in the "Pole or manhole" column. Much consideration is given in
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converting the measurements carrying the tenths of a foot as taken in the

field, into the measurement to the nearest foot. In eliminating the tenths,

any tenth less than .5 is drOpped, one over .5 is added, and the .5 is

added on the even numbers and dr0pped on the odd numbers. This system

balances very satisfactorily with a total in which the tenths have been

carried. These measurements are from the center of poles in the aerial

section and splices in the underground section.

Under "Cumulative Distance in Feet From.Last Load Point" two double

columns are provided. The smaller load point number is posted at the top

of the first or left-hand column after the word "From" and the larger load

point number at the other end of the loading section is posted at the tOp

of the second column. In the left half of each column we have shown the

cumulative cable measurement at each pole or m.nhole from.the load point

hown at the t0p of the column. The right half of each column provides

space for changed or corrected measurements.

In the next column under "Location" the location of the cable line

is shown as being either on a highway by giving name of road, or street,

or on private right-ef-way; also names of cross-streets or roads where

manholes or poles are located at an intersection, city limits division

boundaries and any landmarks or other points which may be of value in

making field locations on the cable.

Under "Remarks-éLoad Points-~Ft. to Splice, Etc." the load points

have been shown as counted from.the beginning of the section of cable being

recorded. This is entered on line with pole or manhole where loading is

located as listed in the "role or Manhole" colurm4 Location of splices

has been indicated by the number of feet ahead ({) or back (-), of nearest

pole. However, in most cases the sign (¥) has been omitted, as this is



not available in tvnin". This is entered on line with the pole number
U-L LO -

sted in the "Pole or Kanhole" column. -18 wordH
-

nearest the splice, as 1

splice as mentioned herein means only such points wlere all wires in the

cable are spliced.

"Office Resistances and Capacitance Readings", Form 3-611, is use

to give the office resistance and capacitance readings, as well as data

relative to the standard underground pa'r at the office for which the re-

cord is prepared. Each record contains data pertaining to the office at

each end of a test section.

This data is for the use of the toll testman in computing the location

of crosses, grounds, and opens in the toll cable conductors.

"Temperature Correction Curves", are pr’pared for each test station

covering ach test section entering the office. These curves are plotted

on 8;" x ll" cross section tracing paper so that blue print or blue line

copies can be made for distribution.

If the resistance of the able can be assumed to be uniformly dies

tributed along its length a temperature correction would not be necessary.

This assumption is only justified for cables which are entirely aerial or

entirely underground and this condition does not exist in the larger cables

requiring Testboard Cable Records up to the present tire. Uhere the cable

is made up partly of aerial and partly of underground section, however, the

resistance per unit of length of the aerial is verv apt to differ from the

resistance per unit of length of the underground, due to the different

temperatures of the air and the earth. This introduces an error, the

magnitude of which depends upon the relative lengths of the aerial and

underground sections and upon their difference in temperature.

The curve as plotted is in accordance with the general case of a cable



having; an underground section at each end and an inteirsediate section of

underground sor;1e‘..rhere between the t.10 end sections, with aerial sections

between this intent-.ediate section an1 the t0 end sections. The dotted

swords to the underground pole or dividing point le-vcrtical line corres

undergro‘ ad sections and 1-1(1iciues the relativetween the aerial .1115.

variations. The curve on 12;-.hiait wesplotted for the J".-.cl~:so1'1-L'1ns1:11;, "A"

CuL913, the "A" indicating this to 1.0 the first cable placed between these

t‘.’JO points. This covers the Jansen-La“ in; Section anl leads frrozr. left

0 rigit as indicated below the curve by the figures 0 - lO - SO - etc.,

over "Percent Distance from Jackson". These figures indicate the percent

Of the total distance at the he 3.ij line which they bisect, the O renne—

Senting the Jacksen Office and the 100 the LL11nsinL; Office. 23:; referring

to spacir? of these figures, it ray be observed that the squares represent
‘U

1 percent of the distance.

The positive and negative figares rea 111;; from the 0 axis (0 to 1.2

and O to -l.2) shown at the Jackson end of the curve is an index for

"Corrections in Percent". The junction point corrections, plus and minus,

are plotted as ordinates against apparent percenta.e distances from the

men suringj, end (Jackson) as abscinssae. These junction point corrections

apparent percentages are determined through a series of mathematical

iations be tween

and

calculations based on the actual messurerzents and the var

the average resistance per unit length and the resistance per unit length

pertaining to each curve, one for
of the underground sections. The points

the unit underground resistance hijier than averafi unit res1st nos (0 A u

C D 0) and one for the unit underground resistance lower than vera 0 unit

re"‘3‘181:-'-.1nce (O E:‘ GH 0), are joinel in proper sequence by strai1t 1lace

and the curve marked with its proper index number. This completes the



plotting of the "envelope" curves.

rl’he process for plotting the intermediate curves can be exolnined by

reference to the Exhibit, where the curves marked by the index numbers

'7 .OO and 5.70 are the "envelope" curves just discussed. Corresponding;

jpoints of merizzmn correction on these two curves are joined by straight

l iries (shown dashed on the drawing) . Each of these lines is divided into

a number of equal parts corresponding; to the difference in the index

nlnn‘uers of the "envelope" curves (in this case 7.00 --- 5.70, or 10) and

corresponding, points of division are taken as points for new curves, each

(3111'er beingmsrl-zed with its proper index number (6.87, 6.74, 6.61, etc.) .

T119, resulting group of curves will be complete enough to cover all normal

differences in resistance li;:ely to be encountered in practice.

The index is placed at any convenient point on the curves, care being

used in reading a given correction to find the prOper curve, taking the

crossing; of the zero axis into consideration.

The foregoing; method is applicable to all systems of aerial and

underground cable. Another typical curve is illustrated by an Exhibit for

the same cable and reads from the Lansing to the Jackson Office.

In maintaining; the Testboard Cable Records, it is very important

that when additions to or changes in a toll cable are made, the records

involved be corrected immediately and copies of the revised sections dis-

tributed.



CITY POLE RECON) Section X.

The Exchange Pole Record is divided into two parts, the City Pole-L

Record and the Rural Pole Record.

The City Pole Record is made up of two units, (1) the pole record

description sheets and (2) the pole and terminal record sheets. The pole

record description sheets are divided into many headings and columns for

data pertaining to the location, size and history of poles. 0f the six

he adings the City Record uses only three, the "Sheet Ifumber", the "Exchange

Name”, and the "In Effect" date. Each city block in a town is assigned a

nmnber and is sham on the sheet bearing; the same number in the heading; of

"Sheet limiber". The name of the town or city is shown in the heading

"Exchange Name". The date the sheets are drawn up is shown in the head ing;

"In Effect" .

0f the eleven colmins pertaining; to the location, size and history

of poles, the City Record uses only eight, the ones for the "Pole Number",

the "Location Diagram", the "Length and Class", the "Kind", the "Date Set",

the "Lowered or Top Cut off", the "Removed", and the "Rig;ht-of-'.‘.’ay". In

the column headed "Pole lIwaber" is shown the numbers of the poles which

are listed in "Location Diagram". In the second column is drawn a small

3‘7111111'6 or rectangle to represent a particular block of the city. At the

Outside edge and throng-5h the center of." this square are placed small circles

I“3l—‘JZC'esenting; poles. The munber of each pole is placed on the inside of

the square and next to the pole. The North-point is also placed in this

001111111 in the lower right-hand corner.

The next three coluzrins, used by the City Record, are the "Length and

Class", the "Kind", and the "Date Set". The first of these columns indicates

t2 . J . .

19 length of the pole in feet and the Class Letter (viz. circumference).



The second of these three columns, the "Kind", tells whether a pole is an

Eastern Cedar, "EC", a Lostcrn Cedar, "MC", or a Creosoted Yellow Pine,

"GP". Also, in this column is s‘i’iom the butt trea ment of the poles that

U
)

are treated. "0" is for Perforation Treatz'isnt and "S" i for Brush or

Spray Treatment. The third colurm is the "Date Set" column and shows the

:Te {11‘ in which the pole was placed in service. The next colmin used is the

"Lowered or Top Cut Off". The year a pole is reset, the top, or the butt-

is cut off five or ten feet, is recorded in this column. The "Removed"

colium shows the year in which a pole was tel-zen out of service. The "Right-

of-‘a‘Jay" Colman carries the file ntuaber of the permit for placing; poles,

{30.373 and anchors in private rigjit-of-way.

liese description sheets are bound in loose leaf binders. Seer binder

contains the sheets for a number of towns, in alphabetical order, in a

particular Engineering District.

The second unit is the Pole and Terminal Record Sheets. These sheets

are divided into six colur'ins and have twenty-five lines on a sheet. In the

first column is shown the year in which the Teiniiml was placed in the

field. The second col‘rm lists the Poles and Temuinals numerically from

one up to as many as there are in the town. In this column is also shown

the "C" Type Terminals (a new type terminal for which we are heaping; a

Special record). These temiinals are designated by a "C" being; placed

after the Terminal lIuizlber. In the third column appears the sheet number

Of‘ the description sheets on which the Poles and Terminals appear. In

Case the Terminal is on a Foreign Company Pole an "F" takes the place of

the Sheet number, and if the Terminal is on a Block Cable or in a Building

a "B" takes the place of the sheet nimber. A "T" takes the place of the

s
V o o

-

beet number 3211011 a Tomlinal IS on a Toll Pole.
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In the fourth column is shown the number of the Cable out of which

the Terminal feeds and in case there is not a Terminal on the Pole, this

space is left blank.

The fifth colurri is t1 3 Al'ress colurn, in which the addresses of

all Poles and Te-r.:inal U
)

are given, and if the Terminal is on a Toll Tole,

the Toll I‘ole I-ILnu‘L-ier is also she-m.

The sixth or last column shows the number of the Job Order or

Estimate that placed the Poles or Ter1.:1insls.

These Pole and Terminal Record sheets are bound in loose leaf bind-

021‘s, but of a different style than those used for the Description sheets,

and each binder contains the towns in alphabetical order for a particular

‘Ei‘igineering; District.

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

has its separate functions, but still one unit depends upon the other to

maize the whole Pole or Terminal Record complete.



RURAL POLE RECORD Section XI.

ne Rural Pole Record is composed of four major units: the Pole

Record sheet, the Individual Key Map, the Combined Key Map and thr Index.

Though each of these units has its 0TH distinct feature, they are depend-

ent on one another, and together form the Rural Pole Record.

The pole record sheet, which in reality is a detailed description

and location sheet, is the most important unit of this combination. The

junction or starting point, such as a cable terminal number, toll pole

number, or city pole number, is given at the bottom of the first sheet of

each lead. Above this is an outline of the road on which the lead appears,

with its cross roads, drives, rivers and creeks. Then the poles with their

guys, anchors and push-braces are spotted in their places with reference to

these topographical features. This sleet is made to read from the bottom

to the top, so that the data will appear in the same relative position on

the record as it does on the ground, the sheet reading away from you as

the poles aplear in the field. Opposite the poles on the sketch are

several columns devoted to history and description. hot all of these in-

volve the rural pole record, as this form is made to fit all pole records.

Length, class and kind columns are for the description of the pole, and

the date set, lowered or cut off, and date removed columns pertain to the

history. A right-of-way file number column is provided for recording

cases of private right-of-way. The authority for pla ing, resetting or

any other kind of work done is placed in the last column. This authority

is generally represented by job orders, and estimates. Poles numbered in

the field are numbered correspondingly on the record for reference.

The individual key map is lads on tracing cloth. It pictures the

leads with reference to lakes, rivers, roads, railroads or any other per-



manent topography. This map shows one or more main leads with all of its

branches; often two or more associated key maps numbered consecutively,

are necessary. The information which appears on these maps are the leads,

their numbers, highway numbers, section numbers, townships and counties.

A rural lead is represented by a heavy full line, toll lead by a heavy

dashed line, and cable by a thin solid line. These key maps are then

numbered for reference purposes in the upper left corner in the best

numerical order possible.

The combined key map differs from the individual key map in that it

gives a picture of the whole exchange. This feature enables one to locate

a lead relative to the exchange or central office. The information given

on this map is the s.me as on the individual map, with the exception of

junctions and highway numbers. The original of this map is made on a cloth

blue line county map and photostated on an 8;” x ll" print, so that it may

be filed in the same binder with the remainder of the record.

The index is the key to the whole record and consists of a sheet

divided into four columns. In the first, the lead numbers are listed in

numerical order, in the second, junctions are given. The third column

lists the individual key map numbers on which the lead appears. The last

column locates the lead by section numbers and townships. This infonnation

is typed on 8;" x 11" sheets of vellum.so that blue prints can be furnish-

ed the field forces. ,

Copies of the rural pole record when sent to the Departments that

require them are bound in loose-leaf binders in the following order: the

index, the combined key map, the individual key map and the pole record

sheets. then key maps and indexes only are necessary, the record is furn-

ished in red press board binders.
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TOLL POLE RACORD Section III.

This record as the title implies, is one covering all najor details

pertaining to the classification and location of the various toll pole

lines. It is ccrgmsed of two sections, one at the top of the fona giving

miscellaneous data, and an itemized section with a column for each individ-

ual item relating to the pole shown on the same line.

The tOp section shows the Sheet Number, Name of Line, Number of 10103,

Here of District, Location by City or Township and County, In Effect Date,

and the Rewritten Date.

The sheets are numbered serially from one end of the line to the other,

beginning with the end of the line first mentioned in the nose for the same,’

but in the case of Aerial Toll Entrance Cables they are numbered from.the

office out to the Terminal pole.

The "Name.of Line" is uniform throughout the organization and the

line is usually named from South to horth and East to Rest giving consider-

ation to the importance of the Cities involved. The branch lines are named

according to the town at which they terninate and are called "Spurs".

Usually the first and last pole number n the sheet is shown after

"Poles".

4A8 the organization is divided into Districts and named according to

the City in which that District Office is located, the "Name of District"

is shown to facilitate the distribution of the record.

The "Location" is given for the section of poles on each sheet by th

name of City, Town or Township and the County.

After "In Effect" the date (Month and Year) is entered according to

the time the record is being compiled.

After "Rewritten" the date for a rewritten sheet is entered according
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to the time it is rev1sed to indicate any chazges in the pole line or

errors found in the ori5inal record.

Th "Itemized Section" is divided into vertical columns and also by

‘

horizontal lines. One l'ne is used for 8301 individual pol and its

corresponding data as listed in the various columns. Reading from left to

right these columns are headed as follows: Pole humber, Location (Poles,

Stubs and Guys), Span, Length and Class, Kind, Date Set, Reinforces,

Lowered or Top Cut Off, Removed, Joint Owner File Lo., and R/W (Rith-of-

hay) File Io. There is also a 1%" margin at the extreme right of the

sheet for binding purposes.

The pole numbers are shown in this first column as they appear in

the field and the sheet is made to read from bottom to top, as one would

be looking at the lead in the field in the direction of the line or in

which the nunbers increase.

Under "Location", an inked drawing is made showing the road or street

lines, and if the line is on private Right-of-Uay, fence lines. The roles

are indicated by a small circle in their proper location. A Stub is a pole

used in conjunction with a guy strand for the purpose of balancing a force

or pull caused by a corner in the line of poles. These are used where a

guy anchored in the ground near the pole night be an obstruction or other-

wise objectionable. A.push-brace is a pole used to hold a pole located on

a corner in the line where the conditions do not pemuit the use of a stub

or guy.

All Street, Road, Railroad, Creek and River Crossings have been shown

to assist in the locating of sections of the pole line. The Township and

County lines have also been shown as well as City Limits where they can

readily be determined. Hotes have been used at all Junction Points with



other lines or spurs to cross-reference the sheets so that they may be

easily associated with one another.

All the symbols used on this record are covered by a standard symbol

setup.

In the "Span" column the measurement is shown in feet from the center

of one pole to the center of the nea . The span or measurement appears

opposite the pole to which it is taken in the direction of the numbering of

the lead.

Under "Length and Class" the total length of the poles in feet and a

letter designating the approximate circumference of the pole at the top

and bottom is listed according to inventories and reports from the field

forces. The designation ”AAA" is the maximum.classification and "G" the

minimum classification with the intermediate letters designating the

various sizes.

Under "Kind" an abbreviation has been used to indicate the kind of

wood, snch as EC for Eastern Cedar, WC for Western Cedar and GP for

Creosoted Pine poles. The letter "0" is now being used before the EC and

WC to indicate that the butt of the poles have been perforated and treated.

Under ”Date Set” the year the pole is placed has been shown in all

cases where it was possible to deterrdne this by checking through the old

files. However, the more recent dates are listed following the completion

f the construction work.

"Reinforced" 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 replace the existing pole due to bad field

conditions. It is very seldom.that this type of construction is necessary.

The date that the reinforcement was made is entered in this column.



Under "Lowered or Top Cut Off" the year in which the pole was lowered

or the tOp cut off has been listed. The lowering of a pole is accomplished

by pulling the butt out of the ground, saving it off above the deteriation

line and dropping the pole back into the same hole. This is done quite

extensively where the deteriution at and below the ground line has reduced

the strength of the pole to such an extent that it is below the necessary

requirexmnts. The top of the pole is vzry seldom cut otf although there

may be an occasional case where this is advisable.

Under "Removed" the date the old pole is removed is shown unless it

is found necessary to rewrite the entire sheet.

Under "Joint Owner Jile ho." the file number is listed for jointly

owned poles where it can be determined. In addition to this the C mpanies

involved anl their respective percentages have been listed.
‘

‘

Under "R/H File Io." the file number is shown for encn section of

poles placed on priVaté right-of-way.

The Toll Pole Record was originally draws in pencil, but was found to

be undesirable for printing purposes and also one which won d not stand up

under much use. These records are now being checked in the field for

accuracy; a new record typed with a heavy ribbon; and the diagram inked in.

This makes a very neat and permanent record, and requires only approximately

one-third the time to complete as compared with the old method.
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IULL hIRE RECORDS Section L111.

'6 I: n ' l “ '9 . ‘ '7‘ ’ ‘ . fi‘. ‘ ‘. I ‘ v'. 'I' ’v . 1" n T

The loll hire neco:ds COAalSl oi the LQCthuS, tie "lie n1st01y

.- 1 +‘~ r'nn, . rvn‘ 4. ..- "l i, . -

Record 4n; uue hire uluuflmfio ins "130 “istar, nuccrd is coxpiled on

letter size sheets and separate entries are made covering each additional

’1

wire circuit or wire replaceuent upon conpletion or he \:orh. The hire

Diagram.is a large drawing on which elch circuit 2 wires) is dosiynated

V

my a single line and the cross-connection at all junctiO‘ raints shown.
.5

re“.

l he pin numbers, 1-2 and 8—4 for exl---.gle, mwke up one group contain-

ing 2 physical circuits, one circuit on l-2 and the otlwer on 3-4. In order

to create “nether circuit over these same vires, coils are placed at each

end of these existin; circuits and two theoretical wires are obtained, one

corresponding to each of the physical ci Witon This theoretical circuit

is known as a "Phantom Circuit" and the various circuit groups must be

transposed at certain points to reduce in action from electrical lines and

cross-talk in the circuits to a minimum. The various systems of this trans-

posingis fully er ainei under "1‘snsuosition Diagrar.‘s".

These pin nurbers sh tn under the above records are numbered in the

3direction of the line, that is, facing the direction.that the number 0U
)

the poles on the line increase or toward the arm Hating office. This

series of numbering starts on the top line and on the pin at the extreme

left as E0. 1, and number consecutively across this crossarm. The standard

crossarm contains ten pins carrying ten wires which are numbered from one

to ten inclusive. The second '“m.would then number from eleven to twenty

with the remaining arms continuing in this order.

The hire Ilistory Record form has the name of the line hem:n at the

top and to the le ft with the pin numbers shesat the top and at the right.

The sheet is then divided into columns with the d-ta perta ' gto the



Physical Circuits shown at the left and that for the Phantom Circuits shown

at the right side 0 the sheet. 13a in; from left to right under Physical

Circuits, the columns are headed as follows: Pins, Between roles, Placed

Single Wire Miles, Gauge and Kind, Date; and Removed Single Hire Miles,

Cause and Kind. Under Phantom Circuits reading from left to ri¢ht the

columns are headed, Pins, between roles, Date Phantomed, and hate Unphanton-

ed. A column headed Remarks has been placed between the Physical Circuit

group and the Phantom Circuit group for miscellaneous remarks yertaining to

entries under either group.

In compiling this record, one sheet is used for each circuit and list-

ed under the two pin numbers corresponding to the circuit. These pin numbers

are shown at the top of the sheet and also in the column headed "Pins". In

the column headed "Between Poles" pole numbers have been listed for a section

limited by the date of placing or removing and gauge of wire. Under "Placed,

Single Wire Miles" the total amount of wire in the particular section is

shown by miles carried to the nea‘est hundredths of the mile. This is ob-

tained by'multiplying the lineal measurement in this section by no, which

gives the amount of wire for one circuit or on the two pins. Under "Placed,

Gauge and Kind" the gauge of wire is lised for a section according to the

New Britain Standard Hire Gauge. Under "Date" either the date of placing

or removing is shown Opposite the entry under either of these headings.

Under "Removed, Gauge and Lind" the gauge of wire is shown covering the wire

removed. However, we have eliminated any designations showing the kind of

wire as the gauge of cepper and iron wire are not the same so that the gauge

indicates the kind of wire.

In the Phantom Circuit group under "Pins" the first pin number and

the last pin number of the wires involved in the Phantom Circuit have been



shown. Under "Between Poles" the pole numbers for a given section corres-

pending to the Physical Circuit section have been shown for Phantom Circuits.

Under "Date Phantomed" the date has been shown in all cases where it could

be determined. Under "Date Un hantoned" he date is shown on Which the

Phantom.Circuit has been eliminated. The abbreviation "Unh" is given for

dates unknown.

Under "Remarks" the job order or estixate numler authorizing the work

effecting the record has been listed as well as the bill of 5118 file number

selling and consequently removing wire from.our plant.

This record has been devised to show all current changes and add-

itions in the toll wire plant as well as the amount placed or removed dur-

ing any given number of years.

"Hire Diagrams" lave been designed to show all toll circuits in

service or available for service. These diagrams are posted to show all

additions or chanLes as soon as the Estimate or Job Order authorizing the

work has has; approved.

Each physical circuit is shown by a single line and the pin numbers

for the wires composin; the circuit indicated in the line. The gau;e of

wire is also indicated after the pin numbers.

A rectangle is used to indicate the junction poles where the toll

circuits branch off and also the office pole at each end of the line. At

the various junctions the circuits branching off at the junction poles are

ach arrowed to two numbers indicating the pin positions taken by the

circuits on the hrsrch or spur line. Ehe circuits on the spur are designet—

ed in a similar Manner to those on the main line.

The Phantom Circuits are iniicated by crosses between the lines

representing the thsical circuits from which 'he Phantom is obtained.
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At each end of the Jhantom 3roup this cross is enclosed within a square to

represent the coils and their locations. The Phantom Groups are located

on pins 1 to 4 and 7 to 10 on the top crossarm and on pins 11 to 14 and 17

to 20 on the second crossarm and continue in this order on the remaining

crossarms. However,here t.mre are two or four arts carrying tire, add-

itional groups are obteined by translo,iif the circuits on pins 5 and 6 on
U

the topoor firs t arm with the one on pins 15 and 16 on the second arm, also

oesin3 the circuits on pins 25-26 and 35-36 in a like nanner.
J;

by trans

2
3

1e Circuit Lesi3naion is a name a:)plied to ezich phy.tical or ph:1ntom

circuit in service. Those not in service are s1oun as spare. In naming

the circuits an abbreviation is used for the names of the terminating tonne

and a numeral is added after the designation in all cases wh.ere there is

more than 010 circuit betueeon two points.

The small numbers shown below the diagram.refer to the pole numbers

at the points where any exchange circuits either leave the toll line or

are terminated. The exchange circuits a well as. theee nole numbers have

been shown as an aid to t:10 Engineer in wire rear:un3ements involvin3 the

exc‘1an3e circuits.

As the transposition sctions are governed primarily by the distances

between junction points, the "3" points or the dividing point between the

various transposition sections have been indicated below the diarram Jith

the pole number shown at which these "8" points occur. Tie type or system

of transposing is also shown between the "S" points as well as the distance

from one to another. The distance is a lineal measurement and is shown in

miles, carried to the nearest hndredths of a mile. The distance between

the various junction points are also shown on the Wire Dia3rams.

This record is used by the General Transposition 2n3ineer and the

Division Toll Lines Engineers in assigning or rearrangin3 toll circuits.
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ram1330;151:101; 1311311111 Section XIV .

1 1e standard SJst3ms of transw10 in3nnow in use are th "E", "L" and

"R" and are used in the tr':;s3osi13 r inrctr1M15po i13 of all new sections.

[1

as older lines there still exist obsolete types 01 transpositionsOn some of t:

which must be encountered in the stringin3 of additional circuits. These

are the "A", "Z", "I" and "Lfl systems. However, tiese obsolete systems

do not give as eEIiciont results as the new systems.

The obsolete "A" section corresponds to the "E" section, the obsolete

"Z" and "I" sections correspond to the "L" section, while the obsolete "1"

section corresponds to the "R" section. The "3" section is used where the

length of the wire to be transposed is 8320 feet to 20,800 feet, or 20,800

feet to 43, 30 feet. The "L" section is used where the length is 4100 feet

to 8320 feet, or 8320 feet to 20, 800 feet, depending upon circuits being

either phantom transposed or non-phantmm transposed. The "R" section is

used where the wire len3th is 800 feet to So40 feet and is generally used

at the terminatin3 ends of the lines or n‘ar junction points where any

future rearrangements are contemplated.

In order to describe the Transposition Diagrsn.the standard "E"

section on the Grand Rapids-Beldin3 Open wire line has been shown by an

Exhibit. On t11.is Exhibit numbers readin3 across the top of the sheet

from #33 to #383 are the pole numbers at each end of this transposition

section. Intermediate numbers are the pole numbers at GiCh transposition

point indicated as "5-2", "L4" "T-6", and so on up to "E-S". The

numbers shoxn to the left of file dia3ram are the pin numbers on which the

wire composing the circuits has been placed. The cross-over at 3-2 and

opposite pins #1 and #2 indicates that the tire on pin #1 takes pin 32

and the wire on pin #2 takes pin ”1, completing a phw ical transposition.



At "5-4" a phz1ntom.transM”sition is s}: oun 1W1h the ..ire on pin ,1 ta121n3

pin #3, the wire on pin #2 skins pin ”4, the wire on pin #5 talein; pin

#2 and the Wire on pin #4 taking pin #1. nis completes the trensposing

of the circuit group on pins #1 to #4 at this noint. The SflLll numeral 3

has been shown at this point to indicate the type of phsntom transposition.

There are four different types of ghantom transpositions use , numbering

from one to four. These have been clearly indicated at the variess trans-

position points.

The numbers across the disgxan shown above pin #37 are the interval

measurements from one transposition point to the next. This is an aid to

the Toll Testman in locating and clearing trouble on the open wire lines.

The data at the bottom of the sheet shows the direction of the line

and the direction in which it is transposed; also, the transposition system,

drawing number, section lenJtl in feet and in miles an} the average spacing

of the transposition sections, that is, from 3—2 to 3-4 and 3-4 to 3-6.

The date that the drawing is made is also shown. The name of the line, in

this case "Grand “’Wids-heloin”", is sho.rn at the bottom of the sheet with

a section pertaining to the portion of the line from one junction point to

the next, with the pole numbers (#53 to 5”@3) indicating the "S" poles at

each end of the transposition section.

These Transposition Diagrams are used ”Tlfl'“ll y the Construction

Forces in transposin; additional tire and also by the Toll Testmsn in

clearing trouble.



TOLL EDDIE MAPS ‘ section IV.

Th re are two separate maps indicating the route of the toll lines

which have been devised to rest the necessary requirements, of the engineer-

? are the Individualing, construction and maintenance departments. The

Toll Route hep and District Storm Route map.

The "Individual Toll Route Lap" has been limited to a drawing ll"

high by :54." long with xii-y margin at the left side for binding. This is

a very convenient size for general use although the longer toll lines may

require three or four drawings.

’ In drawing these maps, a county map with the scale 03 l" equal to

a mile is used and a complete portion is traced approximately four or five

sections or miles from the road on which the toll line is located. This

will then show all roads, section lines, section numbers, railway lines,

towns, townships, rivers, etc. I never, the convention for Open wire

lines and cable lines differ respectively for the roads and section lines.

A double line represents the road and a single line the section line on

the cable route maps, while a single line represents the road and a dashed

line tne section line on eper wire route maps. The paved and graveled

roads ha<e been indicated on the route maps showing cable lines so that

the forces engaged in clearing cable trouble may use the best roads in

reaching the cable.

A heavy line is used to indicate the Open wire or aerial cable route

and a dashed line to indicate underground cable. The pole numbers are

shown at all road crossings and at any point where the pole line crosses

from.one side of the road to the other. ‘A small filled-in circle is used

to indicate all leading points on the cable lines.

This makes a very suitable route map and as it is corrected in



connection with our Toll Pole Records following he completion of the

construction work, it is one whicn is Very dependable and gives a true

picture of the line for which it is drawn.

The "District Storm.Route Map" is one which covers a group of toll

lines within the District Linits and is used in connection with the locat-

ing of sections effected by sle“t and wind storms. This map gives a

general conception of the connection between the toll lines in a given

district. however, this nap is nothing nore than a schematic drawing

representing the general route of the toll lines and the connecting or

tenminatin; Villages or Cities. The pole number is shown at each con-

secutive hundredth pole and also at the District boundary and at the

various towns involved. The cable lines are differentiated from the open

wire lines by showing them heavy and light respectively.

These District Maps are revised each year to show any changes in the

existing lines or any additional lines constructed within the past year.



CHAPTER III.

The general steps in )re1111nb most of the outside plnt records in

this discussion are briefly as follows

Our first sources of information are city, county and road maps, an

up-to-date file of which is Iaaintined in the Rec01d Depmtmént. From

these can be ta-:sn the general layout of the territory in which the pl1nt

appears for nhich it is desired to mahe the record. “3 do on occa on

also use the fire maps Laintained by the Fire Insurance Companies from

xhich We can secure the building layout of the different city blocks in

connection with our Llock and building Cable Record. Our city and county

maps are the accumulation of serveral years effort in securing such data.

Tracings of all city and ceinty naps have been prepared a are now being

maintained as an adjunct to the record job. The city maps are 33nerally

on the scale of l" - 500' and l" - 600', and the county maps are generally

on the scale of l" - l Kile. Prints from these map tracings can be run

off at any time for use in the office and in the field, and have proved

very valuable to the sevral dciartncnts of t}1e coxpxny.

From these maps our draftsmen make what we call the Layout Plates,

which is an enlargement of this map to scale by means of proportional

dividers to the different records, such as tile Assiunent Record, the

Aerial Cable Record and the Block and Building Record. 30 attempt is made

on the City, Rural and Tell Pole Records to maintain any correct scale,

nor are the Underground Conduit,cUaderrround Cble, hire and 3d10011atic

Records confined to any particular scale 6{cept occasionlly as a 1eans

of maintaining the proper spacin; of the data on the record, such as the

case of the spacing of the terminals on aerial cable rIn on tie Schenotics.

Our indifference to the scale on drawings is often difficult for new

I
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draftsmen to unlerstand, but in this connection it should be borne in mind

hat our records are not mans or 5eo5r:1jhicll plates, but are records of

.L

telephone plant and the 5eo5raphical data shown on these records is for

location reference only, and it is hereiore unz‘ee ess‘r; to maizitain an

accurate scale, BKCBP where it nateriall effec ts the location aspect of

the record. On most all of our records it will 1e seen thattth13 widtlls of

the streets and roads are <-3ry distorted nit1 relation to tile size of the

city blocks, pole spacin5, etc. The reason for this is that most of the

telephone plant is located along the streets or roads, and additional

space is needed therein in which to Show this data. On some of the record

plates where we have a scaled layout, it his been found Very advantageous

to have a so-called ~1" lap border which is repeated on the adjacent plates

for cross reference, and aids ruterially in referring from the detail on

the ed5e of one plate to the line detail on the next adj ace1t plate.

Adjacent plate numbers are shown on the four borders of the plate, and

where there are enou5‘1 plates to mags it desirable, a key map is furnished,

1 is a small scale map of the territ ry showing the location and

numbers of the different plates.

hhen this layout job is completed, Blue Line Prints of these plates

are made for the use of the field forces in securing the record data which

is to appear thereon. It has been our e::perience that the added cos t of

the Blue Line Pri1ts is overcome many times insavin5s, due to the 1651-

bility of the data which the fieldmen return on these prints.

As indicated above the record fieldmen take these prints into the

ield and indicate thereon the location and other data regardcin5 the plant

for which we are mak n5 the record. We have set up standard systems and

symbols for showin5 all the different types and kinds of plant, What data



should and should not be shown, all of which will be discussed to a 5reater

extent later in the section coverin; he trainin5 of these fieldnen for

these different jobs, as this step in preparin5 the record, in our estima-

tion, is the most important of the many record jobs. When these field

sheets are returned to the office the field data thereon is transcribed to

the layout tracin5s by the draftsmen uh are familiar with the methods for

indicatin5 this kind of plant on their particular record. the final step

in preparing the record is a complete 1003 check of all the data shown, by

one of the first line supervisors in the department who is capable of pick-

ing out any omission or discrepancies which may have crept into the record

durin5 its preparation.

Prints of the record are then made and distributed to all departments

and field forces for whose use the record Was prepared. "hese prints are

generally cloth blue line, as they are more durable and the record is

generally of a more or less permanent nature.
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CHAPIER IV.

This chapter deals with the nany aspects of maintinin5 the diff-

rent recoris describe d t1rou5hou t this t‘e 3, ani is rou5hly divided

into two parts, that of the office or dra-tin5 job and the other the field

or outside job.

Preliminary to a discussion of the n1intaiuin5 of our recoris it will

be well to spend a little time on the routine which Iakes infornntion re—

‘

D

5ardin3 plant construction activity available to t_1e record depa‘tnent.

I"mi is what is known as the estimate and job order routine and provides

for th issuing of job orders an; estirwat s by the en5ineers who plan their

layout, and covers the scepe of approval for these orders and their methods

of handlin5 and distribution. he also have what are known as routine

orders or work orders which provide for ninor items of work that xill not

in any Way cha15e any of the plant records. Chis work order is the most

elementary unit in the routine. The next unit is the job order on which

w rk tliat will affect the records Lay be done, but the limit of the ex-

ense involved on job orders 13 $3500.00, beyond this are the estimates

p
.
.
-

Uork orders dur'n5 their course throu51out the con;a:;y or5Laization

do not pass throu5h the record department, as this is unnecessary. All the

other types of orders do, howeVer, so that this de1artvont may be fully

inforrzed of all plant construction activity. Copies of all es inates and

job orders UDOH approval are forwarded to the record department that we may

be informed at all times of all the construction activity and govern our

record makin5 job accordingly. Upon the completion of th<1sj1b orders

and estirates, the construction forces who did the work, make up what is

kn an as a congleted print, showin5 with colored pencil on a copy of the

‘

plans just what work 713 done, with all the data necessary to correct the



g.

records. 1hese completed prints are Iorwarded to the record department,

and are the means in this offic of maizti1um1all of the different plant1
9

records.

lize record d e411rtrcnt forces have bee:1 or51nizei accord'n; to the

dif-erent record jobs in th1 de11r3rout, so that we have one supervisory

‘I

employee in charge 01 eech of the records, and 1s winy dr1ftsmen under him

as are necessary to perform the ror; of Leinua1n11“ his record. he have

made it the responsihility of each one 01 these recosd supervisors to keep

his record up-to—dite enl e.ecura te. Re have made eaca one of he super-

visors feel that his record is his own resnorsioility and have founl with
.

this system hat the results are very satisfactory, as each supervisor in

pride in his oqn 10b and has a certain feeling
..

L
a

this way takes a persona

of ownership ands irect re113pon21ibility to the rest of the con)ny or51n-

ization, as regards his record. All questions re5ardin5 any of the records,

all the maintenance work on the records and the fu1mishin5 of the records

"
U

to the ild forces for their use is part of the job of these supervisors.

In sone cases it is only necessary that we hwve the supervisor to maintain

the record, while in other cases it has been found necessary to have

also the responsibility of theseH
.

L
)

several draftsmen under him, and it

m1§1ervisors to train these workmen.

‘5"

also hvs general supervisors the have char5e of the diiierent

5roups of record, such as the exchan5e record sugervisor, toll record super—

visor and the mortality study supervisor, and over all we have the super-

visor of records For the division. These ’eneral supervisors' responsi-

bility is to coordinate and oversee the individual jobs and keep a check on

their performance. He also have a clerical position which takes care of

the naintaining of the files on preliminary 1nd conplete d constr11ction



‘prints 1nder all the estimates and job ordmw‘tlat ar3 is:sued for all of

the exchen5e3,the date of their receipt in this office, the date they are

posted to the di-3erent récords, end thl ir fin:1l filih5, and also the

mailing of the records to he field.

In connection with he furnishin5 of corrected records to the field,

we have found 21-1; the use of a blueprint 1:1'is.chii1e of our 02m up.181‘ the

char5e of the supervisor of records, hes haterially sided in the dispatch

with which these corrections are forwarded to the forces who ne3d th3m.to

perform their work, and we lave also made a material sevin5 in the print-

in; expense which is no $.ell item with the “rtm1 ive record work of today.

The other part of the ta k of maintainin5 the records is the field

job of securih5 the date for the ori5inal records all of which for this

com3sny is net con3lete. But for a company or5anizih5 and buildin5 up a

record department and all of the differ3nt pl:1nt records, this is a size—

able task. The first problem to is dealt with is the or5nhizstion and

size of the field crews with which the data is secured. It has been found

most advante5eous in the cese of any work, which does not require Ieasure-

meets, to have the crews or5dnized in four men 5roups with one supervisor

who has a car with which he can distribute the men in the field and carry

:1

them from one part OL the job to another, in the meantime covering in the

_,_1

b.’field for checking purposes 13 work of the four fieldmen. In some cases

where the vorh is difficult or the men are new and ;ret urS3asoned two or

three men is all one su3ervisor can hindle.

It is also desirable in this connection to have the crews allocated

to certain territories, thus nehin5 a ssvin5 in travelin5 expenses, as

this must be borne by the company for the crews 5oin5 from town to tovn

and not located in one city lon5 enou5:h to establish a resider08. Also,



“havin5 the crews allocmted 5ives the added advanta5e of the cr3us

familiar with the territory and the plant therein. Any alditional data

which must be secured in connection with the rakin5 up and revision of the

records can be tdken care of by these crews. It is also found necessarv

at times to check the completion reports furnished by the construction

forces.

as feel that these crews should furnish all the data in connection

with construction activity for correctin; the records, rather than for the

construction man who is not an en5ineer or a record man, to furnish this

data. He have not been able as yet to try out this plan of or5anization,

but it is felt that sucn a system should be tried, as it has considerable
F
'
J

H
o

merit and should eliminate many of the dif icult es new encountered under

the present system of havin5 the construction man furnish all such data.

The trainin5 of these field are e is a very sizeable task, and they

must be conversant with our en5ineerin5 principles and details, and also

construction methods. They also must be able to identify the different

types and kinds of plant, their size, etc., most of which must be gained

by actual field experience. Jhen it has been found necessary to make

material increases in the field force for some special record job, it has

been found desirable to 5ive these hen 5roup instruction in the office on

the general outlay of the task and then for the crew supervisors to carry

on this instruction, in detail, in the field under actual conditions, 5iv-

ins each man very close supervision. The better the field crews are train-

'ed the easier the record task in the office will be, as complete and

accurate field data makes the draftin; job of the final record comparative-

ly easy, while an incomplete or in the least inaccurate field job makes he

task of dranin5 the final record well nigh impossible, and generally in-
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‘volves a lield check of at least part of the record before the data is

reliable, which, of course, is very costly.

a program that by the time an emyloyee

reliable record man he will be able

.‘

It will be seen from such

has become an efficient and

CSidme many of the elementary

1

responsinilities of an en;ineer's job and the record aegartment has been

in the past a fertile field for such men. This in turn reverts back to

the necessary training program.to ta

advancements, as well as, the training

in; responsibilities. No place in he

required, and this has been one of our

merely makinr record pictures.

—60-

care of new men to replace th se

of the men to assume these endineer-

corpsny is there more training

iajor tasks aside from the job of
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mar MORTAL r; 3111’

Mortality Studies were conceived as a means of deterrinin; the life

ofeach unit of oats id3 plant and as an aid to the comp ny in fiI:H; the

amount to be set aside each year for the depreciation of this plant. The

units of plant covered by the Lorttlity Studies include terninml, cables,

cable loading equip ant, 30103, toll wire, undercound conduit and manholes.

q

The hortility Study, ha3 beCO.L Llivi red irto two major divisions: lie

Original Lortnlity Study and the Continuing mortality Study.

1. ORIIJILIAL Slu"J!

The Original hortality Study covered the history of the plant from

the earliest known period up to and ml Decemer Elst, 1928, and was

necessary in order to Obtglh the birth dates for plant in service, as from

this data the Chief En;ineer began the study of the life of the llant Units

involved, and it also furnished the necessary birth dates for the Continuing

Mortality Study fi3ports.

All classes of plant more not studied for there was a question as to

the value of the infonnation which could be obtained. Exchange and tell

poles, eIchange Cnblo and tell aeIial wire were covered. The entire toll

plant was covered, but only cert in typical eIchanes W818 c03mt for the

V
8 4X hangs plant study. The info1r.1ation for this study was obtained0

various sources, such as job order, estimate and field reports, and other

written documents filed in the ar hives of the company. Field surveys

also helped in some cases to de terrine the ads and the types of plant, but

this source of information was used only as a last resort.
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Upon ceuwletion of this stud“ and the ostin; of these birth ates
s

Q U -h

’60 the Plant insinceriu Racoras, the 0021111111111; Mortality Study Routine

took effect.

2. COETINUILG SIUDY

Beinning an1'11; is t, 1922 all poles, cable, and wire, both exclange

and tell, either pluced or re:quc d wxre reported to the ”lent Accountant on

Continuing Mortality Forms.

These Reports furnisl tML Ilant Accountant with a day by day report of

all Pl;nt placed or removed on th: Il1nt uh¢1neer1n Records. Previous to

this study the only check the Ilunt Accountant had on materials dispersed

or recovered was through an it3nized stateniant medo to him my he Construction

Department after the completion of such job. Mith the advent of the Con-

tinuingtuortelity Study the Plant Accountant wus able to check the Jn;incer-

ins reports against the disbursement and recovery material tickets of th

Construction forces and thus determine whether the Plant Engineer nus

receiving the same in}o.1nation for his reCOIds us that received for the

Plant Unit Record. The information for t1“1ese reports is obtained from

completed and corrected prints of Orders and.Estimates furnished by the

Construction iorces ulion completion of the job. All plant shown removed on

the order or estimate is checked against th3 Enizieerin; records for

differences in measurements and classification. If such are found they are

noted on $10 Continuingfmoitizlity RelDOTtS, thus giving the Ilent Accountant

the complete picture, and the dates for plant removed are also obtained

from.the records at the Sine time. The Cont inning ho:ta}lity ReporUs of all

plant retired show the date the plant was retired and, whenever available,

the date at which thltp;rticular unit of plsint was placed in service, thus



giving the life of .he unit of plent. The report also shows the number of

‘

units retired and the type of unit, togetl1er with the eccounting cone to

~31.ich it is charged. Ihis form also shows any plant retired from.service

throuph sale to some other einpn?.1y or transfers from toll to e:weML: 3

accounts, or vice verse. .All additions to plant shown on the print are

accepted as a rule without question. The El nt Addition Reports show the

class of plant added, the year added, the nuzmrar of units, and the code to

which the addition is chur;ed. This form also snows the addition of any

plnit purchnsed from a foreign conpany Jnl wherever pose ble the year the

plant was placed in SO'Vice by that conpnny.

If any disagreement is found between the Construction Roport and the

Plant Engineering Continuint mortality Report, by tier Plant Accountant, the

report is returned with the diifcren es noted. An adjustment is then made

either by the Construction Dep'rrtnent or the Bn;ineerin; Records Department,

whichever one is found in error, ad the co-ected TGIJOTt is retirneed to the

Plant Accountant.

A constant check is maintained on ell orders and estimates issued by

the Engineering Department from Lenthly Progress Reports. Thirty days after

an order or estimate is completed, if the completed and corrected prints

have not been recechd bythe un_incorin" Depertzient, a letter is written to

the Construction Department notifying them of their failure to forward such

prints.

At the end of each year there 1T8 certain jobs which are carried over

from one yeJr to tl';e next. In the Cree of these jobs, two reports are

.L

necessary, one showing the work completed up to and including the last day

‘

of the year, and the othe‘ shoving tne work completed the following year.

The reports, howevar, are not mnde until the completed and corrected prints

(
:
3

t
.



of the entire job are received by t13 Engineer1n13 Records bepartwent.

e3innin5 the y91930,the company findin3 the study of more and

more value, e ded the follo n3 units of plant to be reported, er innge

and tol.l underground conduit 1nd :anholes cable terminals, lending coils

find equipment.

0 . TdfiGQlICELATIOL-J

It W13 found necessr'y at the end of the year 1939 to reconcile the

plant en3ineerin3 records with the Plant Accountant's unit records, so that

for the first tiie in the history of the comjxanv there would t1e a 00113113 te

bal:1nce be Iseen the two records.

In the reconciliation, all the plant shown in service by the plant

engineering records was summarized by units of plant and by Exchanges, in

case of exchene plant, and by divisions in case of toll plant. Pield

checLs were tade of all doubtful records so that as complete a story as

was possible c0111 be given the Plnt Accozntcnt The Plent Accountant was

also reconcilin3 the units of plant shown on his books — the two reports

to be compared and the differences adjusted, either throu3h n iield checn

or through the acceptance of th3 plant e2'13ineerin3 summary by the pl:mt

accountant.

Future additions to or retirements from this reconciliation, if found

necessary, will be taken cure of by the en3iu°ir1nb departient through

reconciliation adjustvent reports. .All cuirent additions and retirements

from plint will be ta:en cf1re of by the continuing:e“tiliiv st1d;r repOLts

so that th'; is of the two departments will 0 ways be in balance in the‘1
‘.

O O O ’
1

.future.

-C}A-



CHAPTER VI.

To protect the investment already made in drawing up and maintaining

the record tracings, no small effort has been made to perfect a filing

system adequate for the purpose.

Such a system must be, to a certain degree, permanent, and at 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 physically as much 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 filing

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 unsatisfactory 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 tracings are all filed separately in books

of special dimensions to accommodate the sizes of the various records.

In filing these individual records, they are first separated into

the four districts, and arranged alphabetically by the exchanges within



the districts themselves, thus limiting the search for a particular plate

to one book. The records themselves, 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 detaches 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 all records other than

pole records. The pole record books being of much smaller dimensions than

the other books cannot be economically filed in the larger safes. Two

small, fire-proof, four-drawer filing cabinets accommodate these 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

separate safes, for instance: all schematic and combined record books

are assigned to safe number one, the assignment and conduit books are as-

signed to safe number two, the aerial 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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D1vn.Const.3u3tL Lansing 33511 9, 18505

ROEELL Southern 4—19-30

Place poles and wire es shown below. This work is necessary

to furnish service to Mr. C. Reynolds, 8 Detroit business man”

Mro Reynolds has agreed to pay $75.00 of the cost of this

work and he should be billed for this amounto

This job has been approved by the Kanager on the above

basis, as there is sickness at the Reynolds farm, and telephone service

is imperativeo

_ Bill Mr. C. Reynolds, R. F. D. #1, Howell, Michigan for

$75.00 upon the completion of this worka
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oooosmoona " (Rook)

- County Lino MM-o—HH—H—H—

-- Tomohip Lino

——-----— city Limits —-x *-

  

X—

  

—_Jm ' Drivo —x

' _J TAIL—j - Continuation 71 L '
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:} fl Erica ovoi- Railroad é
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B Bridgo Finn-o Bloch-lo Light

AttaohnDnto
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Building Symbols
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Bun E!

II] m E
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Gonbal atria; -‘
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Rivor, stroom & Crook
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- m. Bo
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Ohm-oh
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Goo motion

Miohian Boll Irol. 00.

Control Ottioo
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DJ Lotorol bun Monholo to Pole
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CL Y )3 Undorsrotmd Dip without Manholo

———m-—-— an. (smflmmm) '

' mrmwm

 

Ion. ,hainol haw. Troo Iii-o

UoGoPds. “on. Pa». Logo ' Loodotation

IotJ‘olo Junction Polo 11.1.0. Ihltiplo m. boot

3(2.1). Bin-81° M. NO

m.

Kind of Poloo . ‘ Moment ot Poloo

no - Baotou Mr 0 - Portoration want

Io-wmrnoooo . S-Bmoh'orrSpnylbthod

0P «- Orooootod YollorPioo P - Miro Polo Trootod

 



Form 960-!

Revised Symbols for Inside Building Terminals
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SDI-326

 <— 6~26—
   

30|- 3&6

<—G~86—®——‘

  
   

DistributirvL'; Torninnls Only

Protected - M.B.T. CO. Owned Box

1‘.:.B.T. C00 Owned box

Wood Type - 33, 19, RX, etc.

Unprotected

Unprotected - M.B.T. Co. Owned Box

metal Type - 14, "C”, HL, HS, etc.

Protected - Bldg. Owned Box

Unprotected - Bldg. owned 301

Unprotected - M.b.T. Co. Owned Box

Cable bridged out and carried on (Loop Terminal)

Metal Type EL, LB, etc.

Unprotected - M.B.T. Co. Owned Box

(Loop Term.)- Wood Type - 19, 23, etc.

Unprotected - Bldg. Owned Box

(Loop Torn.)

Gross Connectinngorminals Only

Protected - M.B.T. Co. Owned Box

M.E.T. Co. Owned BoxUnprotected

Protected - Bldg. Owned Box

Unprotected - Bldg. Owned Box

Straight Connectin5_Terminale Only

Protected - M.B.T. 00. Owned Box

Protected - Bldg. Owned Box

NOTE: Wherever the term."proteoted" is used, it denotes

fused protection only. Uhere Carbon block equipment

is mounted in the terminal it is signified with a

dash ( ) above the symbol inside the square. 
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Form 9604

OUTSIDE PLANT SYMBOLS

All constniction to be shown asfollows.

CONDUIT AND POLES

KIND OF DUCTS TO BE INDICATED BY LETTERS PLACED AFTER NUMBER Of DUCTS

THE TOLLOWINO LETTERS TO BE USED

 

 

M T D — VITRIFIED cLAY MUTIPLE TILE.

S T D — VlTRlFIED CLAY SINGLE TILE

S T -— Ewcn TILE.

C W -— anosoiED wooo

L_." Conduit, Manhole and Lateral. Bell CO

WProposed Conduit and Proposed Manhole

of types Indicated .

O Conduit and Manhole, Independent Co.

0 Existing Bell Co.Pole

. Proposed Bell Co Poleof Length and

. 30 A Class indicated.

. Bell 00 Pole to be Replaced with Pole

. R935 3 of Length and Class indicated

0 RM Bell Cc Pole to be Removed

o o i o 0 Bell Cc”H'Fixture across line

0 o o===o o 0 Bell CD'H‘EIxture along line

as High Tension Pole .

Pole solely owned £91;Jointly owned by:

_by another compaiiy Bell go and anpiflher gpmpggy.

X Electric Lig ht Co. is

W Western Union TeI.Co e

9 Postal Tel. Co. 0

A American Tela Tel Co. Long Lines Dept o

(This symbol to be used by Assoc. Cos)

a ' Associated Company (This symbol to be 6)

used by he LLDeptof the ANTED)

H Municipal. 9

T Street Railway. 0

n Steam Railway. ®

I Independent Tel. Co. d)

O Proposed Poleto be Jointly Owned by Bell Co.

and another compa (In this case Bell Co.

and Electric Light 635

AND cuiss or EXISTING POLE. 55D INDICATES LENGTH

AND CLASS or PROPOSED POLE).

-2 CROSS/Trims T0 or. REMOVED 0R ADDED (2 TO BE

+3 REMOVED. 3 TO BE ADDED).

 

AND THE REMOVAL OR ADDITION OF CROSSARMS.

—<—— Guy.

Anchor Guy.

Rock Bolt Guy.

Tree Guy.

When necessary indicate number and size of Guys as follows.

3.411. One 6000 Lb. guy strand to anchor.

93—4-— Push Brace.

PPB—<~—— Push and Pull Brace.

(Copyfi'ttk‘: 771921—by Michigan Bell Telephone Company) ?A

Existing.  Proposed. --X-——X——-X—— Tobe Removed

CABLE AND TERMINALS
 

5x — i9 5 pair I19 gauge cable. For less than 25

pair add "x" to OBSIgndLIOTT oi“ size .

25 - 22 25 pair; 22 gauge cable. For 25 pair or

more and less than IOO pair

iso -i9 150 pairm gauge cable For odd sizes

larger than IOU pair

9 -22 900 pair #22 gaul. e cable. For ‘00 pair

or multiples oil 0 pair
7-oD iss i-ia

lB-QD I66 is-so

are IEG 5i-5o

iOI-PR l9l5 57457

l57-S COITlpOSILB Cable

 
 

 

   

 

 

 

 

 

 

 

 

25-22 Ic 25 part??? gauge inside cable such as

Silk and co ton Insulatedetc

\6. 9-22 Stub In Manhole

[‘606:\

2 - 22946—343 Change in Size, or Gauge of Cable

—0 Proposed Splice. In general to be si own

on existing cable only

: EXISLIOQ Sp'rceTo be shown only when splice

would not otherwise be apparent

,fil Cable to be cut

’ 6 "3’05 / s-io Method of showing Transfer and new and
/

syn «-404 / old cable numbers and pair counts .

(Old number and count in parentheses.)
 

I h '
\
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2
0
2
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3
-
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Insulating Joint

3
\
/

4
1
-
2
4
9

’

 

BELL cos POLE TO BE REPLACED (so'c INDICATES LENGTH

COMBINATION SYMBOL COVERING REPLACEMENT OF POLES

l.li.:niripal Cable. Indicate. ownership DFLUIer

I‘Lii'eign cables by the letters used to

indicate ownership ofpoles

Loading pot on aerial or underground cable

   

Indicates Type #27—A case containing 24

final-A phantom loading cells Spliced l0 pairs

I-:18.and48 #SBZ-A side circuit loading coils

spliced to pairs 1-48 .

Indicates type #ZS-K case mil/lining 98 19573 A

code spliced to non-quadded pairs, I02 - :99

<( 24 :581A 1-4gp

" 4615801455

98:573A

’ lOZ'lSOli’Q

Mb #I4Terminal Size andcountaslndicated

16

we

26 I

I i-zs I

#8 Terminal Size and count as indicated

Budding cable distributing terminal. Size

and count as indicated

 

 

 

 

 

 

I6 I756 FOR AERIAL CABLE TER ‘iINALS snow TERMINAL

Hg NUMBER ADJACENT T0 SYMBOL.

FOR 06. JUNCTION CABLE TERMINALS SHOW

_|_g_z_o_ TERMINAL NUMBER AND COUNT IN

1‘Iti.I-.l0l TRACTIONAL PORN.

:22 (D Fused straight connectingterminal

2-22 ® Fused crossconnecting terminal

5049 O Distributing terminal Fusesonly

——-— 50-i9————-D Distributing terminal . Binding posts only

3-22 >< Crossconnecting terminal unprotected

_ ., ‘0 Indicate proleclorblock equipment mounted

2 2‘ in terminal by horizontal line above symbol

for the terminal

‘6 Cable terminal with protectors in

Ms 5 auxniary box. Number m < lTIdlCaLE’a

number of pairs ol‘protector mountings

to be placed .

i-22 % Indicates additional plant shown on 

another diagram
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OUTSIDE PLANT SYMBOLS

 
 

 

 

  

  

Allconsu'uctiontobeshomasfbuowa. EiOSting Proposed. —*—-x-—*— TobeRemoved.

Wing m

104 Wire Copper Circuit. Number ”"35W
0333mm diameterin mils Associated Company Iiatril'gTela.TeLCi).

———ioo———- Opfen Wire iron Circuit. Numberindicates oueconauitonii Manhole --D~--D--(Biack) --EI---CI-- (Black)

”W “"5 ouoCabie ———(oiaoii) ——-—-(eiaciil
——-'6409'——_ Md Ironm IMdEmlndEnTI-lnal POIB 0 (8%)

CO". 080 Correcting Wopen wire circuit 51013099Aeriallviie ___--(Red)

PM I- 165 Mmteased open wire Circuit EmAerial Cable (Red)

i-z:X—_—io4 I-Z Toll AeriaIWTre ———-—(6reenl --——(Ye"ovo

.4. 5.4 Cirwits Transposed iiir Phantom Toll Aerial Cable —-—-(6oeen) ——(Yellow)

“fl-'a'eign Li le-

prurieCmiip"6CompWBTant. w-u—w—(Red) —x--X- (YBIIOWI

of Plant(Wire) is in-

dylcated bythe symbol

+Forelgn Line not mg —x—-X— B ._p—p—— mg

PhantomRepeoting Coils. indicatetypo WWW ( mm) (
whenmy High Tension Trarisnission -*—*-(PUTT"€) _*__*... (mpg)

Line

 

e In general the U. ECable Symbol alone will indicate both

" ‘ limmmflexsting oniduitrmODritaiiingl

'" UUitGCablebythepmpercondu symbol

AAAAAAA

3-4 """ -4 'grzcuait213an Repeating CUTS 0“ ‘I‘ Indicate ownership of Foreign Lines by letters used to

indicate ownershi ofindividual Ies

“mmmmm“ Indicatejoint omeiPshiporiines byposymbolsusedtoindicate

Joint ownership of individual poles

- I-lea Pencil
l "'9. %“"OM DWW X Diagonals Proposed Block Work

z—ios—e— i-z—iss—B— Onside circuit Single unitcase

 

   

 

 

2—iot i—2—-i04 Heavy Pencil Shadi

HME 34—03£}Onplmtomcirwit.Single unitcase D inBonder ”9 Commit?!j 3'05”“-

3-. ”-55— oinorizootaipiiantomgrouonroo

P2553 34—6—3: unitcase - 0 (Black) Central Office Location .

ind—I:—

A (Black) Toll Station.

migh LineszigCordOnuiitmggi:B

Thethrough line repeater(setfbran

8mile in)isoonnectedto drums ni' 5 1‘1th )

5-6(PoT%aIO)a_nd7-8(Pole42f. Four ‘W""“‘” “W“ W "P "“9

circuits, equipped forcordcirwit

repeateroperoperatim.are indicated

Thegain in milesIs indicated”

1U the figure associated with’R".

Twooord cumitrqaeatersare walled .

Tmsted‘ Pair

5 5c: Simplexed Circuit.

-——Oomposited Citwit.

:cp— OpenWTreCiraiitBridged

——(I>-(I>—— Opeovrireciroiittoopeo.

OmeireCirwitwtinIbrTestonly.
:72

'-2 g ' T '

~ I II 7 circuit terminating elsewhere .
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[‘3 {:3 Central ornoo.Toii Caller.

A A To" Station . 29
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2'76 83 _ ) At angel Qn Bmah hat. Grant is Linggln
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27-7 93 E --j MEWII

i 27; i 93 2nd,Paw

I § ‘

3 279 ' 95 Cor. Bmahflamlina -

3

280 9: latWWW

28]. BL cOrLDmlLW!

(a: Smith)

282 85 latjomlwmet. Daub;

.__2§_4_ 74 let1’on

285 74; “WI:

285 74 + N,B.Cor.._D_anb1_&_Bmah

__28'I 1L lwalanmmmflmL

J88 7L 2nd P019._Qn_12anby S. at Brush

._8:89 '74 S.W.COL_Daan_k Hill

.399 74 1.anan Inn

_ [JG]. ‘7; 1W1:Hill

' _8£L u Cor. smug H111

' (a: Grant)

mi 11 1 PO '. a ; a“ f o' 3";0 o; q o _____v

(a Grant)

_, 3g 78 fig. 'o .' o ; :.' ‘ o Eq;c 0‘ a 0

~ 225 '25 2W ._

__sz 78 3rd130% r“__ 5

(On Grant) 1

__&9L 38 Pole immummmmn

J 4! Cor. Gm 11111 a

(a Grant)

-‘ZQL JD lat Pole in S o e K

x 300 1L I Let Pole 3. of Grant on H111
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INDEX

JUNCTION KEY r

Term. #58

‘Lead #2 Pole #31

Lead #2 Pole #31

Lead #4 Pole #31

Lead #4 Pole #31

Lead #1 P016 #24

Lead #1 P018 #24

Lead #1 Pole #56

Lead #8 Pole #26

Term. #55

T011 Pole #33

'ron Pole #33

T011 Pole #49

T011 P016 #1407

Toll Pole #1364

Term. #70

Tom. #12]-

Lead #1? Pole #13

Lead #17 P016 #13

Tam. #12].

Lead #20 Pole #15

Lead #17 P016 #18

Lead #1? Pole #35

Lead #23 Pole #19

Lead #24 Pole #36

Lead #7 Pole #130

Lead #17 Pole #147

Tam. #89

Lead #28 Pole #122

Toll Pole #30

Tell Pale #62

T011 Pole #95

T011 Pele #139

Lead #33 P018 #20

Lead #33 Po1e #61

T01]. Pole #185

Lead #36 Pole #35

Term. #20

Lead #38 Pole #24

Lead #39 Pole #14

Lead #38 P019 #122

Lead 38 P018 #115

Lead 42 P016 #26

Lead #42 P016 #26

T011 Pole #53

Lead #45 Pole #54

T011 Pole #1468

T011 Pole #1477

Lead #26 Pole #16

T011 Pole #229 «
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LOCATION

Sec 0

Sec.

Sec.

Soc.

Soc.

800 0

Soc.

Sec.

Soc.

590.

Sec 0

5°C.

800.

sec.

Soc.

Sec.

Soc.

Sec.

SOC.

Soc.

Sec.

Sec.

Soc.

Soc.

Sec.

Sec.

SOC 0

Soc.

Sec 0

Soc.

Sec.

Sec.

300.

Sec.

Sec.

SOC.

Soc.

Sec.

890.

Sec.

Soc.

Sec.

86¢.

Seem

Sec 0

sec.

Sec.

3°C 0

800.

Sec.

15-14 Fayette Twp.

14 Fayette M.

23-24 Hillsdale Twp.

14-13 Fayette TWp.

12 Fayette Twr.

14 Fayette Twp.

15 Fayette Twr.

10 Fayette TWD.

10 Fayette Twp.

23 Hillsdale Twp.

24 Hillsdele Twp.

18-19 Adams Twp.

13 Fayette Twp.

20.29 Adams TV?-

30’31 Adam Twp.

25 Hilladale TWP.

35 Hillsdale Twp.

35 Hillsdale Twr.

35 Hillsdale Twp.

35 Hilledfile Twp.

35 Hillsdele Twp.

1 CW13 TWP.

12 Cambria Twp.

12 Cambrla Twp.

13 Cambria TWT‘O

13-24 Cambria Twp.

24 Cambria Twp.

34-35 Hillsdale Twy.

15-22 Cambzia Twr.

34 Hillsdale Twp.

34 Hilladale Twp.

3-4 Cenbria m.

5-4 Cambria Twp.

5 Cambria Twn.

8 Canbria Twp.

6 Cambria Twp.

6-7 Cambria Tun,

28 Hillsdale Twp.

28 Hillsdale Twp.

28 Hilledale Twp.

24-25 Allen TIp.

25 Allen Twp.

25-26 Allen M.

30-31 Hillsdale Twp.

21 Hillsdale Twp.

20-21 Hillsdele Twp.

25 Hillsdele Tum.

25 Hilledale TV'.

13 Cambria TIT.

36 Allen Twp.
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