CONSTRUCTION OF THE AMERICAN
LINER,

CHAPTER XLVII.

Organization for Digging the Hole—Ereotion of the Poles—Suspension of the
Wire—Insulating fhe Poles.

ORGFANIZATION FOR DIGGING THE HOLES.

I% ovganizing men for the construetion of a telegraph line,
much consideration must be given to the proper distribution
of labor, to effect the most certain and rapid consnmmation of
the ends in view. In the classifieation, a proper force must he
placed at the digging of the holes, the getiing and putting
up of the poles, the snspension of the wire, and the necessary
auxiliaries in the premises. 1 propose to netice each corps

tively.

The datgchmant of men engaged in dirging telegraph holes
is generally ealled a “squad,” * gang,” or “party.”  ln my
practiee, I have usually termed them a # squa:E:‘I The neses.
sary implements are the shovel, fig. 1, the digeer, a wronght-iron
rod, abont six feet long, with steel entter at end, and the
anzer, with blades about {welve inches diameter, fiz, 2. The
use of these tools [ will shortly describe. A digging =quad
shonld not exeeed nine men, one of whom will net as © hoss,”
ordireetor.  The duty of the hoss is to step off the places for
the holes, lncating the spot of each by a stone, removing a little
of the earth, or by driving a stick into the earth to serve as a
mark to the diggers, The boss must be capable, and nnder-
stand the whole process of construetion. He establishes the
range or line of the poles, g0 as to distribute the strain of the
wirg o as many of them as possible,  Much expense has been
thrown upon the subsequent working of lines by injndicions
location of the poles: for example, suppose poles & 8o are
erected, the first on a hill, the second in a valley, and the thied
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on a hill.  The wire will pull off the cap of the insulator used
on the sonthwestern lines, and will pull off the insulator em-
ployed on the eastern line, as most insulators are constructed
with a view to the weight of the wire hanging, instead of its
strength applied to an upward foree, Fig. 1

Again, angles ave to be avoided as
tueh as possible, establishing eurves
in their stead.  From these few re-
marks, 1t will be seen that the duties
of the boss are responsible, otherwise
than in a proper management of his
men.,  The squad of eight men are
divided into four pairs, each pair hav-
ing a digaer, shovel, and an anger.
In ordinary earth, two men ean dig
forty holes per day.  To have more !I
than two men to a hole is a waste of
time, and no aeceleration. 1 have
thoronghly experimented wpon this
stubject, and thers ean be no denbt
of the correctness of these conclu-
sione,  Only one man ean work at
a time at the same hole, Now, it
may be supposed that it woenld be
hetter to have one man enly to a
hole, but such is not the ease. Man
is companionable, and, when alone, i
will not labor as fast as when asso- '
ciated. o s month, a sqnad divided into pairs will dig at least
twenty per cent. more than when arraugecr in divisions of three,
and much more than when placed one to each hole. When in
pairs, each brings into action increased vigor after a litile rest.
The labor in digging a telegraph hole is severe on the back,
and no man can toil the whole day withont either an ocensional
rest or slowness in his work. hen in pairs, the necessary
rest is wiven, and each renews work strengﬁfed for quick ne-
tion. Buf this rest is not half the time, nor need it be more
than ten per cent, of the fime, as will be seen by the process of
worle.

After the hole has been located, the men eommence by ent-
ting the earth with the digger to the extent of the size of the
hole at the top, nsnally aboni fificen inches diameter. The
carth being loosened about a foot deep, the other man with the
shovel removes it froms the hole.  The digger is again applied,
and the shovel again removes the earth, and so on, until the

Fig 2.
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hole is about three feet deep. One of the men then takes the
anger represented in fig. 2, the blade or flange of which is con-
structed as seen by the side and top views, and bores the hole
to the proper depth, which usually is abont five feet.  When
the earth is very eompact, four and a half feet will answer. In
gravel, three and a half or four feet is fonnd to be sufficient.

At the time one of the men commences with the anger to
finish the hole, the other man proseeds to the next hole in
eourse, with shovel and digger, and commences a new hole.
He here works alone, alternately with the shovel and
until his companion arrives from the former hole, which has
been finished hy the anger: he joins in digging the hole
numher two, as had been done at number one.  In this way,
thn hales are duog and left ready for the pole,

Dinving this operation, the boss is busy loeating the holes, and
oeeasionatly assisting in dizging o hole; for example, when one
of & pair is left to finish o hole with the anger, the other is alone
at the next hole in the use of the digger and the shovel. Here
the hoss has an opportunity to aid with either of these tools,
aud in thus assisting, he becomes acquainted with the effi-
eieney of his men; and,affer a few days’ service, he ean readily
determine how many holcs his squad ought to dlg per day.

In roeky earth, the anger cannot be used, and the entire hole
has to be dug with the digger.  In sueh cases, the avernge
holes per -:?lajr often do not exceed from twelve to twenty per
pair of men.  But in ordinary earth, a sqnad of nine men, with
twer&ty-twﬂ holes per mile, can finish from six 1o fen miles

r day.
pﬂ] hgva never found it economical to have more than nine
men in a squad, nor more than one hoss for the some men. T
have experimentad on this fully, extending as high as forty men
in the same squad, with a boss and two or more assistants,
Whenaw:r I exeeeded nine men, [ have found a loss, as & sure
conseq of less than nine men will prove eco-
ﬂOl’[ﬂGﬂ] but the spenﬁ will not be sufficient for the pole squad,
soon to follow,

After the holes are dug, the peles should be erected as soon
a3 posﬁlbla, and a least within a few days, for the reason, that
a rain may fall and fill the holes with water: and also to avoid
damage to man and beast,

[n regard to the first, T desm it proper to add, that after a
hole has been filled with water, the pole eannot immediately
he st solid. 1t is trua the water may be taken out, as [ have
had done in thousands of cases, but the earth is left saturated
with wates, and, in fact, i= 2 mere casing of mud.  But, in the
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winter season, the water might freeze, and in that ease the hole
is filled with ice, which is as diffienlt to rernove as to dig a new
hole.  In 1847, T had dug some forty miles of holes, and a rain
fell, filling many of them with water ; cold weather followed,
and the water was solidly frozen in each hole.  Tn that ease, 1
found it less expensive to have new holes dug, and the old ones
were abandoned.  But the loss of the first holes was not all
that was enstained ; there was a more serions consequense,
After warm weather had softened the ice, a traveller’s horss
stepped into one of the holes and broke his leg.  The case was
bronwht before a legal tribunal ; the teaveller demanding dam-
ages.  The telegraph company plended that it was not respon-
gible, as the digzging of the holes was necessary in the constine-
tion of the line anthorized by the act of the legislatare ; and,
hesides, the holes wera within the limits belonging to the road
cnmEzn . The tribunal held that the company was not liable,
as the digging of the holes and the erection of the poles had
been given nnder contract to other parties. Aection was then
bremght by the traveller againstthe voad eompany, and the tri-
bunal decided that the law required the company to keep in good
order o travelling way of o given nmnber of feet wide, The
telegraph hole was not in that way, but was some feet from it,
and as the traveller had departed fromn the proper and common
highway, the road company was not ut fanlt. From these facts,
it will be secn that the law folly protects the telegraph and
the road companies ; but there may be abuses of this privilege,
and abuses of all kinds should be most studionsly avoided.
Notwithstanding the law cannot give the traveller any damage
for the loss of his horse, T have always found it hest to soften
the losses, by paving something, thereby voluntarily sharing in
the misfortune.  This amelioration begets friends, and tran-
quillizes even the most vieions and revengeful heart,  The world
must be taken and considered asit is, and not as it ought o be.
Justice wonld not reguire the telograph to pay for the loss of
the horse; but man's depravity often impels him to deeds of
wrong, I the dark hour of night, revenge might be satisfied
by entting the wire, and foreing npen the company a loss
greater than the value of the horse.  Providence, in the end,
however, brings about o retribution, as an atomement for the
offended law; this atonement, some felegraphers might say,
reaches not the thing ponderable.

In America, it is foo often the ease, that when a man finels
that the law has not sustained his imagined rights, commen-
surate with an exeited convietion, he sceks revenge through a
more clandestine conrse, by the exceation of some personal in-
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fliction. In Europe, where society is tanght to reverence the
law, and yield in all cases to the decrees of fate, however un-
just at the time, in order to attain the greatest good for the
greatest number, the lines are not so much jeoparded, nor
liable to malicions interruptions. A universal respeet for the
telegraph throughout the world, is a * consummation devoutly
to be wished.”
ERECTION OF TELEGEAPI POLES,

The implements necessary for the erection of a telegraph
pole are, the pike-pole, fig. 3, made of an ordinary pole, about
ten feet long, with a sharp-pointed iron fastened in one end ;
Fig .

f e
around this end of the pole is placed an iron band, to prevent
splitting ; the rest-board, fiz. 4, being a plank about six or
eight feet long, ten inches wide, one inch thick, and concaved
at one end, to allow the pole to lay in it; the
- foat-board, fig, 5, about five feet long, ten inches

| wide, and two inches thick, on one side a litile

|

Fig. 4, Fig. &.

hollowed ; the cant-hook, fiz. 6, made of timber,
five {eel long and abont three inches sqnare ot
the largest end, with handle end round; amd
abont ten mches from the larger end o flat iron
hook is fastened with a bolt.  This iron hook
can be moved, as will be seen, by the holes in it :
the bolt is held firm by a serew nut, at one

e b end,and a flat head at the other end.  The pole-
lifter, fiz. 7, made as a double eant-hool, excepting that the
hooks are placed near the centre of the lever., This woniden
rod or lever is about six feef long,  The rammer is made of a

Fig, &,

round plece of wood about six feek long, about fwo and a half
inches in diameter at the little end, and abont foor inches in
diameter at the larger end.  Around the larger end is placed a
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heavy iron band. Besides these tools, an ondinary farmer’s
shovel and piek are required.

The pole-squad should eonsist of ten men, one of whem acts
as hoss, six as pike-pole-men, one as foot-board-man, and two
as pole-setters.

FiE- T

Having deseribed the different toots anl! the number of
raen required for the erection of telegrapli poles, Iwill now
explain the proceeding in that formality.

O arriving at the Emle, ihe first step to be taken is, to place
the pole in the proper position for its elevation, The butt end
must lis over the edee of the hole, and the pole must be placed
=0 as to be easy to ereet where the ground is uneven, Four
men take the pole-lifter, fiz. 7, and, grasping the buit end of
the pole with the iron hooks, they lift the end of the pols to the
proper position ot the hole. Two of the men then proceed to
adjust the other end of the pole with the lifter ; the other two
having prepared themselves with their pike-poles, fig. 3, to he
ready for their nse. When the pole is properly placed, the
men with their hands elevate the little end about six or eight
feet high, The rest-board, fig. 4, is then placed under it ; the
foot-hoard-man places his board, fig. 5, in the hole, abeut three
feet deap, site the foot of the pole, as seen in fig. & The
men then change their positions, placing their shoulders under
the pole nearer the hole, when, from a stooping position, they
come to a perpendienlar ; the rest-board is then brought nearer
the hole. By this time the pole is at an angle of 452  The
pike-poles are then taken anc{n placed under the pole, as seen in
fig 8, combining angnlar forces to elevate the pole to the pef.
pendicular.  When the pole is thus placed, the eant-hook, fig,
6, is applied to the pole, about ten inches above the surfuee of
the gronnd, and one man ean torn the pole in its upright posi-
tion, o that the previously adjusted insulator at its top will be
on a line as required for the wire. The instant the pole is
bronght to a perpendicular, three of the men with their pike-
poles hold it vpright for the application of the cant-hook, and
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for the pole-setters o fill the hole with the earth or stones suf.
ficient to keep it in the proper position.  The other men pass
on 1o the next hole, and proceed to arrange the pole and elevate
it preparatory to the application of the pike-poles.  One of the

Fig. &,

two pole-seiters fills in the carth, and the other rams it toa
solid state.  The earth should be elevated a little around the
pole at the surfuce of the ground, to allow for the earth to sink
to a level, and to canse the water to ran off, and not settle in
a puddle around the foot of the pole, By the time the hole is
filled, the next pole in ecurse is ready, and so on.

By these facts, it will be seen that there will be no loss of
tirne.  Every man has fo be on the aetive move, in order to
maintain his position.  The boss usnally takes the foot-board,
or the rest-hoard, which gives him an opportunity to see his
men, and to give the commands from time to time,  With ex-
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pert men, properly organized, working ten hours per day, a
corps of men thus described can ereet a pole in four or five
minutes,  When the earth is frozen, an additional pole-setier is
required. There is no position in the raising of the pole more
responsible than the foot-hoard man; he must be careful noi
to allow the pole to slip cither to the right or fo the laft from
the board @ beeanse, if it does, the end is foreed into the side of
ihe hole, and the pole becomes difficult to raize, the pike-pole men
lose their angnlar foree, and the pole falls. By pressing his foot
npon the pole, as in fig. 8, he can greatly facilitate its erection.

Unless the squad observe Fﬂ{m care an accident moay hap-
pen in the raising of the pole, by its fall as above mentioned ;
thongh I never knew of but one ease which was fatal.  In
1847, Messrs. Tanner & Shaffner were in haste to erect some
two hundred and eighty miles of line, throngh Kentneky amd
Tennessec, and a large namber of men had to he omployed.
There were several squads for each department of the business,
Une of the pole squads was composed of men inexperienced in
the hosiness, ond the thind pole attempted to ba raised, when
batween 452 and 90°—the pike-pole-men not applying their
foree properly—fell and killed one of the men. This melan-
choly aceident cansed the men o disperse and abandon the
business.

When the earth cannot be rammed compact around the pole,
amd it is not possible to get stones or gravel Fig. 2.
to ail in sefting it solid, it is naaal to use
braces 1o prop the pole. One, twao, three, or
mors beaees are used, of indefinite lengths
or sizes, as seen in fie 80 Rough sap-
plingz, some fonr or more inches in diame-
eter, are generally out, and with one end
set in the earth, and auother in a notch
cut in the pole, or nailed to it, or fastened
with a wooden pin, the brace forming the
hypotennsa of a right-angled triangle, are
all that have been deemed necessary on the
provincial highways in Americn,  Forne- g
times sawed scanthings, four melis in - ;
diameter, are employed as hraces, four to cach pole, and the
lower end nailed or fastened to lox sills amanged around the
pole, ahout four feet distant from the fuot of the pole.

As a general practice, the bracing of posts i aveided, by
changing the loeation of the pole, as experience has tavght that
it is more economical to make the line a little more eirenitons

than to have braced poles,
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With o view to economize in labor on a line commenced by
Mr. Tanner and myself, in 1847, I caused to be tried the erce-
tion of poles with a small pair of shears. This latter proved
to be quite a suceess; but with the shears, nearly the same
nuinber of men were required, and not half the speed, as in the

erection with the pike-poles,

Fig. 10,

The alon
ways ars very plain,
huﬁn anmﬂjrcﬂ' the
cities much effort
has been made to
ornament them,
eapecially at the sta-
tions, so that they
might serve as signs
to distingnish the
places.  In former
years, when there
was much eompeti-
tion hetween com-

nies, the spirit of
111_11“1[3' extem to
the poles erected in
the cities.  Fig. 10
represents the Lou-
isville station pole.
The base and flated
eolumn were made
of dron; the round
shaft above and the
eross-arms  are of
wood, and neatly
painted. At 2t Lou-
15, ane of the com-
panies was still
mora  exira t,
and had armn a
massive ionic  ecol-
uimmn, some twenty
feet high, and vpon
it was placed a full-
sized statue of
Franklin, with the
line wires passing

== fhrongh one of his
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hands! Another office had a large golden eagle, with out-
stretched wings, ready to soar off to some poetie region, the
most distant from economy.

BURPENSION OF THE TELEGRAMH WIRE,

The telegraph wire is prepared at the manufactories in any
required lenethe,  Por some lines, it is prepared in half mile
and mile hanks.  The greater number of lines have had it
woutnd on prepared reels. These reels have a drom abont
eight inches in diameter, with x ends, made of oak scantlings,
{oar inches in diameter, as represented in fig. 11,  The reels
are ahout three feet Jong, and npon them is Fig. 11.
woutd from three to eight miles, the averaze
ghoni five miles, Each jeint is well soldered,
and a whole strand of the (mantity on the reel
is continuons.  Fig, 12 represents one of these
recls, rmotnted an a wiron,  The reels are dis.
tributed along the line at proper distances.

Often they have laid npon the ground along the open highways,
and in the forests, for many days, without any covering, To
prevent the wire from b
oxidation, it was my prac-
tics to have the wire well
covered with linseed oil,
at the manufactory, and
amain hefore distriboting
the reels on the route,
cover the outer layers of
tha wire with the same
kind of oil. When this
preeantion was taken, the _ 8

wire was alwavs found free from rust; and, besides, it pre-
served it fromn decay when stretched.  This was the case with
wire not galvanized. In lafer years, many of the lines have
heen putting up galvanized wire,  The * wire-squad ¥ requires
o waron, drawn by two horses.  On the wagon is mounted a
frame work for the suspension of the reel, as seen in fig, 12,
An iron rod, one and a half inches in diameter, mns throngh
fhe centre of the real, which serves as an axle. Through the
hole in the eross, fiz, 11, is run the axle, This axle rests and
turns in metallic boxes fitted in the npright beams of the frame-
work in the wagon, as seen in fiz, 12, The arrangement is the
game a2 the old-fashioned windlass,  The whele mechanism
for the suspension of ths reel is rude, plain, and cheap, costing

Fig. 12.
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not more than soma ten dollars.  Fig. 12 represents a section
of the wagon.

Another wagon is required for carrying insulators and divers
tools necessary in the bosiness,  Two ladders, two axes, four
hatchets, vices, pincers, soldering apparatus, nails, and a few
spare tools arc necessary.  These articles embruee all that
have been required on the provineial routes, especially throusl
forest conntries.

The wire corps s composed of at least thirteen men, viz.:
one boss, two prineipal ladder-men, two assistant ladder-men,
two trimmers, two teamsters, and four wire-pullers.  The boss
has the direstion of the squad; the prineipel ladder-men
arcange the wire and the insulators on the poles ; the assistant
ladder-raen help in earrying the ladder and holding it firm, when
the prineipal s mounted wpon it: the trimmers ent ofl the
branches of the trecs on the line of the wire, and cut down all
the underorowth beneath the wire; the teamsters have the
charge of their wagons, and, besides, aid in other work, as direet-
ed by the boss; and the wire-pullers transfer the wire from the
reel, as it anwinds, to the poles, and, after being placed in the
insnlators, it is drawn by them tant, so that occasionally the
principal wire-men may key the wire at any given pole.

Now this process confernplates the use of insulators, such as
fiz. 13, which are fitted in the pole as in fig. 14, This elass of

Fig. 1. Fig. 14.

insulators has been prineipally used on the lines travorsing
forest regions, so that when a tree falls npon the wire as in fig.
15, it can slide through and not break, [f tied to the insula-
tor the wire would break nnder the weight, at the post.

When the wire is stretched upon the poles from hanks there
mnst be additionsl assistance for the handling of the small
coils, and when the wire is tied to every insulator there would
he eeonomy in the emplovient of roove ladder-men,  On lines
where the wire is fastened at cach pole, the routes are more
free from forest limbs and undergrowth.  Along the railways
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thera iz not rmnch trimming required, so that there need be no
especial men engaged for that particular seevice,

['!___-;.

S = e,

['have stated that there will be required four wire-pullers on
open sulator lines, bot practically, nearly the whole force as-
sisf.  The wire is first placed in the insulator and it hangs
loosely between the poles.  After o half wmile is thus arranged,
nearly the whele foree assist in drawing it taut.  The wire
runs throngh the insalator in the case of fg, 13, and over the
arm, as represented in fis, 16, When the wire is drawn nearly

straicht, if is % made fast™ toa stump, 2 tree, or something else.
Th Wire-men again procesd in arranging another seetion upen
the poles, assisted l_n,. one of the ladders, The other ladder 15
at the same time engaged in tying the wire to the insulator in
the one case, or in keying it in the other place to the last insu-
lator next to the 111:1:::'_; where the wire iz % made fast? to the
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sturnp or otherwise.  This key is a small iron in the shape of a
buttan, with a groove throngh the flange from the side to the
centre.  The wire passes into this groove and a small piece of
iron is driven into it, which binds the wire.  Another mode
is, simply tying npon the wire two or more nails, with a small
wire, which will prevent the line wire from passing through the
insulator farther than the nails.

Ow some routes the wireemen can be dispensed with, by
boring holes in the arms of the x ends {fig. 1) of the reels.
By placing an iron rod into these holes, the rod serves as a
lever, so that, with a catch wheel attached, the teamster alone
can rewind the wire on the reel, arranging the wire as faut as
required.  On railways a reel of this kind ean be fixed upon a
hand-car, and employed for the pavposes above deseribed.  Or-
dinarily, however, to avoid accident, the common wagon is tha
best fo be used on any kind of road.

Buch is the organization of a wire squad, and the made of
putting up the wire, on most of the lines that have been con-
stricted m Amerien.  Such an organization ean pof up from
gix to ten miles of wire per day, a speed little faster than the
speed of the digoing of the holes and the erection of the poles.
It has been usual to allow the poles to he put up some miles in
advance, so that the whele line will be finished at about the
same time.  The speed of putting up of tho wire can be reduced
by dispensing with a part of the foree,

FIXING THE INSULATORZ2 ON THE POLES.

In eonsequence of there being no uniform insulator employed
on the telezraph lines, a deseription of the adjustment of the
pole for insulation can not be other than but general. [ will
therefore refer briefly to the manner of arranging the two dif-
ferent elasses of insulators, viz., 1st, the open groove insnlator,
and 2d, the tie insalator.

The open groove insnlators are pot upon lines where it is
desired that the wire shall not be made fast or tied at each
pole.  In the use of this class the pole must be adjnsted for the
glass before erection.  In the case of fig. 13, a square groove is
maorticed through the top of the pole.  This is done by boring
an auger hole, the size of the glass to bhe nsed ; with a saw a
bloek 1= ent ont from the end of the pole to the auger hole, so
that the glass can rest in the groove, with its upper side even
with the top of the pole, as seen in fig. 14, When the pole is
thus prepared it is ready for erection.  The adjnstment of the
pole for the glass is usually done afier they are distributed at
the holes.



