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inner frame ' from the outt er head almoot up to tlie driving 
sprocket. A bake-up is provided to a.IlOlW for adjusting. the 
tightness of the chain. 

The motor is multipol:ar, shunt wound usually f0'r 220 
o-r 500 volts, and is nominally of 17 h0'rse-power, tho:ugh t his 
is only about ene-half of the power which it is capable of de­
veloping. Should pyrites or other hard subSt~nce b e present 
in the coal at the cut ting level, as muoh as 30 h.-p. may be 

r equired for a ti,me, and the motoT is built to .take this load 
if necessary. The usuaJ load on the motor with olean ooal 
is frem 10 to 14 h.-p. Fuses are, ef ceurse, previded t o p ro­
t ect the metor in case of an overloa.d. All working parts ef 
the motor and moter oarriage ·are a;rranged se as to l:?e easily 
getrat-able. The armature is of the ironol-ad type whioh in­
sures complete protection fer the winding. .The field frame 
is · ef cast steel, a.nd the fi eld coils are thoroughly insulated 

. and p rotected from injury. There is a. specially. designed 
starting switch or theostat-. 

'!'he power from the motor ' is . carried by stool machine­
cut gear wheels to the {:hain driving spr ock et as shown dia­
gramma.tioally on plan " B." It. will be n~-ticed t hat the 
feed gea.r for the forwa.rd cut is operat ed thr~ugh warm 
wheels which give a slo·w mot·ion, whereas during the with­
drawal of the frame from the undercut when there is no work 
t o' be done, the . mot icn is through bevel wheels, the ' speed 
in the latter case being about fcur times as quiok as in t.he 
fo-rmer. 

The overall length of the machine is r egulated by the 
depth of und61~cut desired, t he s tandard sizes being five, six 
cr seven feet of undercut, and the correspending overall 
lengths 9ft. 3in., 10ft. 3in.,' a.nd 11f.t. 3in. The width of the 
cut.ter head is 3'9in. or 44in., and the kerf about f-our inches. 

The most vital p a;rt; of the machine is the cutte!l: chain. 
I t is required to work in the cuttings and must be designed 
to withstand an eno-rmous amount of wear and tea,r. It is 
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constructed of solid links .and strap links a.lternat ely, the s()lid 

links which carry the cutters are mad e of cast steel, and are 
given sufficient set upwards r downwards to ensure a k erf 

being cut by th e cutters wide enough to gnl'e cl a,ra,nce for 
the cutter head. The principle is the 'same as that on which 
the teeth of a saw a,r e s.e t to give cleara,nce for the Made. In 

the case of the cutter chain, h owever, t h e full width O'f t,he 

cut, four ~nches, is divided between three or more links, and 

a. proportionaJ set is given to each. The solid links are con­

nected by strap links O'f drop forged steel with thimble pro-

_ jections at each end which fit into holes drilled in the solid 

links, and which al sO' form the bearing for th e riyets which 

hold the links together. 
The cutter s a,re of i -in. x i -in. speci.al st eel, and are held 

in t he solid'- links by steel set-screw&. The l ength of projec­

tion of each cutter is fixed by a gauge befor e t he set screw 

is tightened up. 
In order to avoid th e expense o,f wiring up each r oom 

in which the coal cutting machine works, a m eans of tra,ns­

mitting the power fw m the feed wir e in the heading to the 

machine in the room is pr9vided, th i~ ~eing done by means 
of a cable, which is carried about the mine with the machine. 

This cable is usually 250 feet long, and is wound on a r eel 

such that an easily handled roll is made of it . It is of the 

twin typ~, two insulated conductors being laid side by side, 

thoroughly insula,ted from oach other and securely. bound to­

gether. On the ends of each cable are t wo .hooks for making 

contact wit h the wire in the heading. The cable is carried 

into the room on the re~l and with the machine, the neces­

sary length is wound off, connection m,ide in the heading, ·a,nd 

the line is completed to deliver power to the ma~hine. 

I n mines where the seam pitches, aond the grades over 

which the machine hM to be drawn are h eavy, the question 

of transportation from point to point is an imp ortant, one in 

machine mining. To overcome this difficulty a truck to be 
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operated 'by means of the motor of the machine has been de­

signed. This consist.<'! of a. frame mounted on axles fitt.ed 
with wheel, and upon the end of the frap:l.e is mounted a 
sh aft in suit able be:a.rings, this shaft being dri.ven from. the 
machine motor by means of sprockets and chain, and from 
the shaft, power i transmitited to t he axles of t he t ruck. 
The cutting mechanism is arraIiged with a ciut.ch ~hiC'h c~ 
be thrown in and out of gear when necessary. When it is 
desired to ut ilise t h e motor to propel the t;.uck, t he cutting 
mechanism is t·hrown out of gear, a.nd during the " flitting " 
in the mine no part of the appara.tus is in motion ex ept tha.t 
which is necessary to 1 operate t he truck. The motor is 
equipped with a r everf ing switc-h which allows the truck to 
travel in either directibn as may be requir d. 

Where t he .ream is fairly level the self-propelling at­
t achment is oft-en omitted from t·he truck and the tran.spor­
t ation done by mules or horses, but the mechanical pr.opul­
sion has much to r ecommend it, not the least being the £ad1 
that the machine is self contained, and indep-endent, a,nd is 
not subject, to delays ca.used by the necessity of waiting for 
a horse and dTiver when it is required to move it a.bout the 
mine. 

METHO;o OF OPERATION. 

As an example of the ev ryday work which a maohine 
ma.y be required to do, it will be assumed th.a.t a heading ten 
feet wide is to be undercut by a six foot machine with cutter 
head 44 inches wide, the h eading hav.ing been first cleaned 
an d squared up after the previous loading out.. Two men are 
required to operate--the runner who attends to the motor 
and to fixing the rear jack, and the helper who fixes the front 
jack and shovels the slack away as it is discha.rged from the 
cut . 

The machine mounted on its truck is run up on the skip 

t.ra.ck to within a few feet of the face of the coal, a.nd dis-
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mo~nted by lll eans of a bar and l'aohet gea.ring a.t the back 
of the t ruck. Expert workmen so arrange this unlo~<ling 
that the mach ine finally leaves the truck with a rush which 

carries it forwa.rd into such a position t hat the cutter head 

is almost in conta t with the face 0.£ the coal. The .rear end 

drops on to. an iron surfa·ced sKid la.id on the floor parallel 

to the face of .t he wal, ana the machine- is ba.rred over 'to a 

position in contact with t he· left h and rib, the CU U; being 

made from left to righ t . A 9IllaU hole is pick d out of the 
roof 'a few fe-et behind the machine, in.to which the end of the 

rear jack pipe is placoo. A simila.r holding place is made 

in.' the wal face for the front jack, and both jacks "a,re then 

screwed up t ight to hold the main frame firmly down on the 

floor . The twin cable is run off the r eel and connected with 

the leads in.. the hoo.ding, and wnnection is also made betwoon 
the r eel a,nd the motor. The r unner switches on t he current, 

the motor · carriage advances, carrying Wit h it the inside 

frame round which t he cutter chain r evolves /lot a speed of 

260 feet per minutil. In ordinwrily clean ooaJ, the full six 

feet of undercut is made in from 31 to 4 minu tes, and on 

this dep th being r eached the current is automatically cut 

off, eliminating any possibility of the motor carriage running 

too far and fouling the outSJid e frame. The motor is then 
reverSed, and the cutter withdrawn from beneath the coal, 
the r eturn travel being done in on e minute. The curren.t, is 

again au t omatically switched off at the end of' the r eturn 
journey. 

During the first cut alongside the left hand rib the ~lack 

is disoharged under the body of t he machine, and is shovelled 
away to t he rear by the helper. 

After the machine has completed t he first cut and the 

cutter head wit hdrawn, the jacks a·r e slackened off .and the 

machine is barred over to the right , a distance equal t o the 

width of the cutter head, in this case 3ft. 8in., the reM" por­

tion of the machine still r esting on the skid, and th E) front 
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port ion:sliding on a fixed shoe under the outsi?e frame. The 
. time t aken to move the machine from the first cut and make 

• everything r eady t o start the second is a,bout five minutes. 
The same operations are then r epeated as lor the first cut. 
Another ,3ft. Sin. undercu:~ is made, the cutt.er head with­
drawn and the machine again b arred over t o ma;ke the final 
cut, completing t h e width of the heading, , 

It is usual t o overlap the undercuts by an inch or two 
to guard against, t he chance of thin pilla.rs being left under 
the coal, as such pillal's would b e a source of ' trouble by h c-ld­
ing the coal up inst ea.d of a.1lowing it to roll forward when 
the Masting is done. 

The undercut, 4in. in heigh t, is made on an ino1ine of 
about 1 in 50 sloping from the machine, the bottom line of 
cutters starting at aibout l i in , above the floor at, the begin­
ning · of the cut, and coming to the floor level again at the 
end. The dis'advantage of cutting quite . on the floor level 
is that ,should the floor be of a ha:rd st one formation, t.hs 
lower line of cutters would b e continually in conta.ot with 
the stone a nd quickly blunted. It would also be inconven i­
ent when making cut t h roughs or turning aff h eadings as 
the cutters would hit on the rail of t he mine track. 

It will be seen that the chain machine h as the advant­
age over the revolving cutter bar t.ype that so much does not 
depend on each individual cutter. If it should happen thai. 
a. cutt er is ' bent back or brok en off short in the link, the 
cutters in t he links behind the broken member take up the 
extr a. work. The cutters tDo, while t ravelling idTe round the 
sides and back of t he cut,ter frame are kept cool by oonl:iwt 
with the air. Again, the cutt.ers themselves act as Slcrapers, 
and' drag the slack out from l!Inder the coal as the under cut 
is ma.de, thus doing away with any chanae of the cuttings 
choking the machine. J. 

A ten foot. h ea.dillg has ,!>een taken · above for Ian illus­
tratioll, but the me t;hod of operating the machine is the same 
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in bords of any width, a,nd the cost of working may be taken 

as' th.e same in either wide or narr,ow work. • 
Aft er the oompletion of tl16 last cut in the heading, 

the machine is barr ed over unt il it is opposite t o its truck 

on the mine t rack , the truck is t ilted up, the centre tongue 

piece run out and, the end of it placed under the rear of the 

machine, which is tlien ·drawn up on to t he t ruck by means 

of the ra.tchet gear fixed at t he r ear end of the truck. The 
whole operation of 10'ading t,akes about fifteen minutes, and 

covers the time ,spent in collecting the accessories, tool , &c., 

including the r eel, and p acking them on to the body of the 

machine, r ea.dy for transportation through the mine, either 

by self p ropelling tJ:uck or by animal t raction . 
The amount of undercut ting which can be done 

with one , machine run by one man and one helper 

varies lal:gely with th e conditions un.der which the 

machine has t o work, and ' with t.he skill of the 

r unners. As many as 104 cuts six feet deep have been made 

in one shift of 9hrs. 40mins., the machine cUtting in that 

t ime five r ooms and six nar row places. This amount of cut­

ting 'is un usual, however, an d it would be a mistake to ex­

pect such resul ts in aotual da,ily work. The following record 

of a thirty-days' continuous run ,(Sundays except ed) in an 

American mine in which there a,re instaJled 30 J effrey elec­

t.ric machines, may be of ·interest. The coal averaged 3ft. 

8in. in thickness of seam, and the cOi t of repa.i rs and the hum­

ber of runs made with one ma.chine worked out thus: -Ther e 

were 1,373 runs made in wide work, 201 runs in narrow work, 

number of days worked 26, eight-hour shift . Average num­

ber of runs to a, place 8i, cost, of r epairs per run $.0006. 

Number of tons for 26 days, 2449.75. This was screened 

coal, which in this case would be about 60 per cent. of the 

total tonnage as the coal was unusually friable, and in this 

particular vein about forty per cent would go t hrough the 

screens. The cost per r un was ' .0004. Tons per run l.55. 
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Twent.y-four loader s were kept .busy after the one machine. 

The average nU)1J.Qer of runs per day for the 26 days was. 60!. 
The machine which' did this work was a J effrey electric chain 

machine with a 6ft. undercut. This wa not by -any m eans 

look ed upon as a record run, but simply O'ne of thirty days 

in a mine having a narrow seam upon which, a record was 
kept in order to get an idea. of the cost of running and of 

m aintena.nce. It is allowed t hat , to get r esults like the ab O-ve 
the condit ions of the mine must b e favorable for the working 

and transport ing of 'the machines. 

THE AI R CHAI N MACHINE. . 

This machine is similar to the electric machine so far 

as r egards the outside frame, t he cutter frame arid cha.in, but 

in place. of ' the electric motor, twin powerful air engines of a 

cO'mbined capacity of 16 h .:p. ar e substi t ut,ed. The connect­

ing rods of the twO' engines work on t,o a common cra.nk 

shaft, from whence the power is t aken to t he driving sproc­

ket-wheel as shown diagr ammaticaUy on plan" C." I n place 

of the reel with twin cable sixty -feet of armoured rubber h ose 

is supplied on a sui table r eel for making t he connection be­
tween the a ir pipe in the heading and the air engine on t he 
ma,chine. 

The saving t o be effecte d by t Ile introduction of 'coal­

mining mach ines dep ends ma.terially on the conditions pre-

ent in the mine, whetl~er they are favO'ra.ble o·r unfavorable 
to the effic ient working of the cutters. The cost p er ton of 

coal, machin e cut and loaded on the sk ips, may be a.s much 

as 1/6 less t han t he cost per ton of hand m ined coa.l, or the 
differ ence may be as low a13 2d. or 3d. j but, whatever this 

difference may be, the fact that the mi ne manager has fewer 

. skilled men to deal with in the pit, and can t hus handle his 

st-a.ff better in case of trouble, is of such importa>iLCe t hat the 
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introduction of coal cut.ting . machines has been warranted 

for this r eason only. 
Another advantage t o be gained by the introduction of 

coal cutting ma.chines is the safety of the men. The hand 
miner lying on his side as he wields his pick, with a heavy 
mass of wal suspended over him is liable to an accident at 
all t imes from an unexpected fall, while the machine runner 
standing at the back of his machine is perfectly safe, and is 
also in a position to see t he first movement of the coal and 
to give warning to the helper to get away from danger. 

It has been stated in t he public Press that the reverse 
is the case, and that the machine-miner runs the greater 
risk; comparative records of ~cidents in the two cases go 
to prove that this is not so, and to anyone acquainted wit·h 
coal mining such a st.atement is obviously wrong. 




