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ThiS inWehtion haS to do With implementS or 
dewices used in coal mining and pertains particu 
larly to a dewice designed for employment in 
breaking out bodieS of c0al Which haWe been 
undercut. 
In the operation of mining coal, the procedure 

iS Sometimes folloWed of cutting into the loWer 
part of a bed or seam of coal and then applying 
preSSure to the upper part of Such bed at Some 
Selected pOSitiOn abOWe the undercut. So aS to 
force the body of coal · doWnWardly and thereby 
Crack or break out the maSS Which can be re 
mOwed in large lumpS. IDifferent means are at 
present employed for applying the desired preS 
Sure to the undercut body or block of c0al and in 
Some cases, the use of exploSiwes is resorted to 
to remowe desired maSSes. The use of explosives 
is extremely dangerous in addition to adding to 
the expenSe of mining, therefore, the use of me 
chanical means for breaking out the c0al body is 
preferred, hoWewer, the dewices Which are at 
preSent employed for breaking out a, maSS of 
undercut coal are not particularly efficient; in 
Operation due to the fact, that they are not de 
Signed to start; the fracture of the coal body at 
the proper pointS aS a, result of Which greater 
reSistance iS offered · by the c0al body to break 
ing and conSiderable more poWer is required to 
accomplish the desired results than is necessary. 

The · preSent inwention has for its primary ob 
ject to proWide a coal breaker which is So de 
Sighed that the preSSure which is applied to the 
cOal body is applied progreSSiwely from the front 
of the undercut mass toward the rea.r, with the 
reSult that the maSS is broken doWn quickly and 
With a minimum conSumption of power. 

| Another object is to prowide a coal breaker, 
comprising an elongated tWo-part body with 
means interposed betWeen the parts of the body 
for forcing Such partS aWay from one another 
So aS to accomplish the desired action of ap 
plying the neceSSary Strain to a maSS of coal to 
crack or break the maSS to facilitate its easy 
remOwal from the bed, the said means employed 
for Separating the parts of the body being So 
designed that the Separation occurS progreSSiwe 
|ly from one end of the body to the other rather 
than uniformly between the partS. 
A still further object is to prowide a coal break 

ing dewice of the character . Stated which is of 
unitary construction in that the poWer unit en 
ployed for effecting the forced Separation of the 
partS of the body constituteS an integral part 
of the body structure, , therefore, the entire 
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to place and mounted in position in boreS formed 
in the coal bed with a minimum of effort. 

Still another object is to prowide a coal breaker 
of the character Stated, . Wherein the two partS 
in Which the main body portion of the dewice is 
forned are So designed that they will · contact; 
the coal bed at Spaced points through Which the 
desired preSSure is tranSmitted to the . bed to 
more effectiwely crack , or break the undercut; 
coal maSS into indiWidual SectionS. ~ 

'The invention. Will be best understood frOn a, 
consideration of the following detailed. descrip 
tion taken in connection. With the accompanying 
draWingS forming part of this Specification, With 
the understanding, howewer, that the invention 
is not to be confined to any strict conformity 
With the Showing .. Of the dra,WirmgS but may be 
changed or modified So long aS Such changeS or 
modificationS mark no material departure from 
the Salient features of the inWention.aS expreSSed 
in the appended claims. 

TIn the drawingS: ~ 
Fig. 1 is a wiew of the dewice embodying the 

present inWention, Showing the Sarme, in Side ele 
Wation and in operating position. Within a, body 
of coal. ~ 

Fig. 2 is a, WieW in Side eleWation of the ex 
pander bar. ~ ~ 

Fig. 3 is a longitudinal Sectional wiew of the 
breaker dewice With a portion of the Same broken 
aWay. ? ? 

Fig. 4 is a wiew looking at the inher side of the 
top Shell. 

Fig., 5 is a wiew looking at the inner side of 
the bottom shell. ~ 

Fig. 6 is a sectional wiew on the line 6-6 of 
F'ig. 3. 

Fig. '7 is a wieW in end eleWation of the breaker 
dewice, 

Fig. 8 is a side elewation of the fill out, mem 
ber. ~ 

Fig. 9 is a, wieW in end elevation of the fill 
Out; nember. 

Fig. 10 is a, fragmentary top plan wiew of the 
rear portion of the jack Structure Showing the 
Supporting tracks or fianges for the breaker' bar. 

Referring now more particularly to the draW 
ingS, Fig. 1 illustrates a dewice in operatiwe_posi 
tion in an undercut body of coal, such body being 
generally indicated by the numeral fl and the 
undercut formed therein, beirng indicated at 2.. 
At a suitable distance ab0We the undercut 2, the 
Seam or maSS of c0al is proWided With the bore 3 
for the reception of the breaker dewice embody 

· breaker dewice may be easily Shifted from place 55 ing the present invention. This breaker dewice 



2 
is indicated as a whole by the numeral 4 and 
When it has been put into Operation, it cauSeS 
the mass of coal lying between the undercutó 2 
and the bore 3 and indicated by the numeral 5, 
to crack vertically along Spaced lineS SO as tO 
reduce the maSS to lumps Which may be readily 
remOwed frOn the seam. 
The breaker dewice 4 · consists of a relatiwely 

long body which is longitudinally diwided into 
the upper and lower shell sectionS 6 and T, re 
Spectively. These shell Sections are externaily 
of circular or arcuate CrOSS-Sectional design and 
each is interiorly longitudinally channeled, as in 
dicated by the numerals 8. and 9. The breaker 
body, when assembled, has the tWO sections 6 and 
T disposed in longitudinal alinement with the 
open or channelled sides thereof in opposed re 
|lation. 
The upper shell body at one end is enlarged 

tO form a transwerSely extending head portion [] 
and the inner side of this head portion has a 
receSS fll formed therein. Which Opens through 
the rear Side of the head and through the lat 
erally directed face , and also into the channel 8. 
The outer end of this receSS ! I is coWered or 
closed by the plate f2 Which functions in the 
manner hereimafter more fully described, to 
aSSist in maintaining the shells in assembled 
relation. The opposite longitudinal faces of the 
channel fll ha,We guide ribs f3 formed therealong 
Which cooperate with the mowable shell portion 
'll tO maintain the latter in Working position. 
The channel 8 of the shell 6 extends in the 

form of a paSSage l4 through the head I0. 
The Outer transwerSely curWed Surfaces of the 

tWo shells 6 and i are formed .. to prowide .. the 
transwerSe break shoulders l5 and I6, respec 
tiwely, for the two shel1 portions 6 and T. These 
shoulders prowide the preSSure tranSmitting partS 
through Which desired pressure is applied to the 
encircling body of coa1 when the breaker is 
placed in the bore 3, So, as to bring about the 
Cracking of the maSS 5 which lies below the 
breaker, along Spaced lineS, thus resulting in 
breaking up the maSS into a number of pieceS. 
At Spaced interwals the channels 8 ' and " 9 of 

the shells have roller Supporting webs ll formed 
thereaCrOSS and the Sides of the shells adjacent; 
these Webs are cut out to form recesses i8 in 
Which are positioned blockS I9 which have ro 
tatably set or mounted therein the ends of rollers 
20. Thus a roller assembly consists of two blocks 
l9 and the group of rollers mounted between the 
blocks and When these blocks are placed in oppo 
Site recesses l8 Of a shell, the rollers extend 
tranSwerSely of the shell along and bear against 
the adjacent roller Supporting web !T in the 
manner illustrated. There are thus provided in 
each Shell a number or series of groups of trans 
werSely extending rollerS and the groups of rollers 
Of One shell are parallel With ahd in opposed re 
1ation. With corresponding groups of rollers of the 
other shell. 
The shell I at one end is prOwided with trans 

WerSely extending guide gr0OWes 2f Which are ar-- { 
ranged upOn oppoSite Sides of the shell and which 
are formed to receive the guide ribs f3 of the 
|head [0, which is carried by the main or station 
ary shell 6. Mounted acrOSS that end of the shell 
'll adjacent which the grooWes 2I are formed is 
a bearing roller 22 Which bearS against the inner 
Surface of the channel II, thus facilitating the 
mowement of the shell 'l relatively to the shell 
6, the ribs l3, functioning to guide the mowable 
Shell and maintain it in the desired coupled re 
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lation with the fixed shell. The ends of the shellS 
remote from the head [[]] are flush one With the 
other and these ends are cOnnected together by 
a, pair of coupling frames 23 Which position 
against the ends of the shells at opposite SideS 
of the passages therethrough and to extend 
across the Space betWeen the Shells, the Space 
betWeen the frames permitting the hereinafter 
described expander to · extend, beyond the rear 
ends of the shells. These frames are each prO 
wided With the alined guide SlotS 24 and there 
extends through each of these slots a, pin 2b 
Secured in the adjacent shell end and hawing a 
|head Which cowers the Outer side of the Slot, the 
frameS thus coupling the tWo shells together. 

It | Will be readily apparent that in the assem 
bling of the shells 6 and T, the keeper plate 2 
must be taken off So that the slotted end of the 
mOWable shell Ti, carrying the bearing roller 22, 
may be inserted intO the channel flf, and after 
this aSSembly has been accomplished, the plate 
l2 is replaced and will function to keep the shells 
frOrn Separating. 
FXtending longitudinally through the breaker 

betWeen the shell portions 6 and T of the body 
thereof is an expander bar, which is indicated 
generally by the numeral 26. This bar is shaped 
to proWide a Series of relatively long camming 
Wedges Which are Separately designated by the 
numerals 2T, 28, 29, 30 and 3I, and which are 
Strung together in a line, the narrow end of one 
Wedge being directly joined to the Wider or head 
end of an adjacent wedge. These wedges corre 
Spond in number with the number of oppositely 
dispOSed Or Opposing pairs of roller groups car 
ried by the two shells, and when the shells are 
in their cloSest relation, the constricted or nar 
1rOWer end of each cam Wedge will be between 
a pair of opposed roller groups. 
The expander bar at one end is extended to 

prOwide the pull arm 32 which passes through the 
paSSage l4 and beyond the adjacent face of the 
|head l0 and this extended end of the arm is pro 
Wided With a roller 33 upon both side faces and a 
remOWable tranSwerSely extending pull pin 34 by 
meanS Of Which the expander rod is coupled with 
the pOWer unit, hereinafter described, which 
effectS the reciprocal mowement of the rod for the 
Operation of the breaker. 
The cam Wedges upon one side of the breaker 

rodha.We the roller contacting surfaces or faces all 
at the Same angular disposition with respect to 
the longitudinal center of " the rod, these faces 
being upC?n the underSide of the rod so as to bear 
against the mowable shell T and all being desig 
mated by the character d. The opposite or upper 
bearing faces of the camming wedges have pro 
greSSiWely Warying angles or inclinations with 
reSpect to the longitudinal center of the rod. 
The upper bearing Surface or face for the wedge 
2 is indicated by the numeral 2Ta and is rela,- 
tively long and of a constant; degree of inclina 
tion throughout its length while the upper bearing 
Surface of the next, Wedge 28 has a portion at the 
rear or Wider end of the cam at a slightly greater 
angle of inclination to the longitudinal center of 
the rod, aS indicated at 28*. The upper Surfaces 
Of the folloWing WedgeS 29, 30 and 3 haWe the 
portions 29, 30j° and 3[a of constantly or progres 
SiWely increasing angularity With respect - to the 
longitudinal center of the rod, but it will be noted 
that .following the Wedge surface 2a, the other 
Surfaces from 28*" to 3[* are Short and all are at 
the rear or Wider ends of their respectiwe cam 
WedgeS With the reSult, that When the rod is pulled 
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forWardly betWeen the shells, the long Wedging 
Surface 28* Will come into operation to force the 
forWard or outer ends of the Shells apart before 
the Succeeding Surfaces 283, 29a, etc. begin : to 
force apart; the oppOSing roller units betWeen 
Which they are located. Consequently the Sepa 
ration of the ShellS 6 and T Will not be uniform 
from end to end at the Starting of the m0wement, 
Of the expander 1rod forwardly, but. Will be pro 
greSSiWe from the forWard end of the breaker to 
the rear end. Because of this, it will be readily 
Seen that the undercut; body B will first be forced 
doWnWardly at its outer Side or near the outer 
part thereOf, So that the breaking of the undercut 
body Will progreSS from the outer side to the 
inner Side and the breaking operation can be 
effected more rapidly and With a minimum 
expenditure of power. 
Actuation of the expander rod is accomplished 

by the employment of a power unit here indicated 
as a, Whole by the numeral 36 Which is in the form 
of a hydraulic jack hawing a, base portion 35' 
Which is placed against the forward Side of the 
|head f0. The base is prowided with a pair of 
apertureS A Which receiWe Supporting pinS P, 
Which are Secured in the head [[]] and extend 
forWardly therefrom, aS shOWn in Fig. 3. This 
jack unit is of a standard construction and in 
itself forms no part of the present, inWention. It 
is shown as hawing a, cylinder 36 from one end of 
which a ram 31 extends Which is pivotally coupled 
with an end of a, yoke 38, the 'Other end Of the 
yoke being piWotally connected by means of the 
pin 3é With the adjacent end of the expander |rod. 
The numeral 38 indicates a conWentional pump 

means for actuating the jack ram, Which includeS 
a, remowable handle or lewer 39'. Since the jack 
is of standard construction and in itself forms no 
part of the imwention, no deScription or illustra 
tion of the details of construction thereof are 
giVerm or considered necessary. 
The cylinder portion 36 of the jack has extend 

ing longitudinally thereof a, pair of Spaced guide 
Or track ribs between which the forward end of 
the expander rod WorkS and upon. Which 1ride the 
rollers 33 Which are carried by the expander |rod. 

In order that the Shells forming the body pOr 
tion of the breaker may be caused to return to 
their normal positions or, in other Words, that 
the body may be caused to contract to itS mini 
mum diameter When the expander is Shifted in 
Wardly through the body, there are employed cou-- 
pling SpringS 4! Which connect the shells together 
and Which are expanded or stretched When the 
shells are forced apart. . By this means, the 
Shells Will always be draWn back together When 
the expander rod is returned to itS intoperative or 
non-Working position. 
Tn order to extend the action of the breaker in 

places Where it may occur that one Operation or 
expansion of the breaker is inSufficient to break 
doWn the undercut body of coal, there is prOWided 
a fillar unit; which is indicated generally by the 
numeral 42 and which comprises an elongated 
body ha.wing arcuate inner and outer longitudinal 
Surfaces. This body has the transwerSely cur'wed 
or arcuate inner Surface 43 formed to receive the 
top of the upper or stationary shell 6 So that the 
body may Saddle on this shell and the Outer 
Surface of the filler body 42 is also tranSwerSely 
curwed as Stated, and is prOwided With transwerSe 
shoulders {5a, which function in the Same mararaer 
as the Shoulder's {56 of the Shell 6. 
From the foregoing, it Will be readily Seen that; 
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3 
a means is prowided Whereby the breaking doWn 
of underCut bodies of c0al in a Seahm 0r bed may 
be easily and quickly accomplished primarily, 
because of the fact that the breaker is designed to 
Separate the tWo shell portions thereof progreS 
siWely from the outer to the inher ends rather 
than uniformly in one mOWement aS is the caSe in 
coal breakers of other types. Also because of the 
prowision of the break shoulders upon the tWo 
shell portions, the preSSure is concentrated at 

` certain points or locations So that the cracking 
and breaking of the undercut body of coal iS 
accomplished more easily than Would be the caSe 
if , the Shell bodies contacted the coal body 
throughout the length of their outer SurfaceS. 
Wha, is clairmed is: 
1. . A coal breaker of the character described, 

comprising an elongated body formed of tWO 
channeled portions disposed with the channels in 
opposed relation, meanS coupling Said portionS 
and limiting their Separatory mowement, a later 
ally extending head fixed to one of Said portionS 
at one end of the Same, said head haWing a, Slot 
extending , transwerSely of the body, the other 
portion hawing sliding connection at one end in 
said slot, resilient means normally urging Said 
portions together, a Series of members Within and 
extending transwerSely of the channel of each of 
said body portions and hawing blockS engaging 
in recesses in the Sides of the channel, a bearing 
element carried by each member, the bearing ele 
ment of one portion being opposed to the bearing 
element of the other portion, an expander' bar 
extending longitudinally betWeen the body por 
tionS and between the opposed bearing elementS, 
said bar being formed t0 proWide a Series of el0n 
gated tapering Sections forming camming WedgeS 
all hawing their tapered ends directed toWard one 
end of the bar, each of Said camming WedgeS be 
ing arranged to mowe between a pair of opposed 
bearing elements When the bar is longitudihally 
shifted in one direction, and Said camming 
Wedges in the · order of their arrangement, lon 
gitudinally of the bar being prowided with bear 
ing Surfaces of progreSSiwely increaSing angular 
ity with respect to the longitudinal center of 
the bar. ~ 

2. A c0al breaker of the character described, 
comprising an elongated body formed of two 
channelled portionS disposed With the channels in 
opposed relation, means coupling Said portions 
and limiting their Separatory moWement, a later 
ally extending head fixed to one of Said portionS 
at one end of the Same, Said head haWing a slot eX 
tending transwerSely of the body, the other por 
tion hawing sliding connection at one end in Said 
slot, resilient meanS normally urging Said portionS 
together, a Series of thrust receiwing members 
disposed in the channel of each of Said body por 
tions and transwerSely of the Same, the thrust 
members of one portion being opposed to the 
thrust rmembers of the other portion, an expander 
bar extending longitudinally betWeen the body 
portions and lying in the channels thereof, and 
between the opposed thrust memberS, Said bar 
being formed to prowide a Series of tapering Sec 
tions forming elongated camming wedges all haW 
ing their tapered ends directed toWard one .." end 
of the bar, each of Said camming WedgeS being 
arranged to rnowe betWeen a pair of opposed 
thrust rmembers when the bar? is longitudinally 
Shifted in one direction, and Said camming 
wedges in the order of their arrangement, longi 
tudinally of the bar being prowided with bearing 

with the breaker dewice of the present invention, 75 surfaces of progressively increasing angularity 
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With reSpect, t0 the longitudinal center of the bar. 

3. A coal breaker of the character described, 
comprising a pair of elongated channel memberS 
dispOSed in parallel relation. With the channel 
Sides opposed, meanS coupling Said members per 
mitting limited Separatory moWement, meanS in 
each charnnel formirag a, thrust bearing, the bear 
ingS Of one Channel being directly opposite the 
bearingS of the other channel and a bar member 
extending longitudinally betWeen the channel 
memberS and lying in , the channels and formed 
tO proWide a plurality of end to end elongated 
wedges each hawing opposite faces inclined with 
1respect, to the longitudinal center of the bar' for 
engagement, With opposite thruSt; bearingS, the 
angles of the faces of one Wedge being different; 
frOn the angles of the faceS Of each of the other 
WedgeS to obtain a progreSSiWe Separation of the 
channel members from one end of the same to 
the other upon longitudinal mowement of the bar 
in one direction, one of the angled faceS of each 
Wedge being more Sharply angled through a por 
tion of its length from the wider end of the Wedge 
than the remaining portion thereof. 

4. A coal breaker comprising a pair of elon 
gated channel members dispOSed in parallel rela 
tion with the channels opposed, means at one end 
of one member forming an integral laterally 
extending head extending across the adjacent 
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end of the other member, Said head hawing a re 
ceSS to receive the said one end of the other mem 
ber, Said recess hawing opposed guide SlotS ex 
tending in a direction transwerSely of the mem 
bers, a pair of bearing elements carried by the 
Said one end of the other member and engaging 
in the guide slots, mearas coupling the channel 
menbers together at the ends remote from the 
|head, said last means and the bearing elementS 
and slots permitting limited Separatory mowe 
ment of the members, a plurality of thrust bear 
ings extending transwerSely within each channel, 
the thrust bearings of one channel being opposite 
those in the other channel, a, bar extending lon 
gitudinally betWeera and lying in the channels, 
Said bar being formed to proWide a plurality of 
Wedging members lying between the opposed 
thrust bearings, and meanS Supported upon Said 
head and operatively coupled With the adjacent 
end of "the bar for effecting longitudinal mowe 
ments of the bar. 

5. A c0al breaker aS Set forth in claim 4 in 
which Said last means comprising a, jack Secured 
to Said head and having a reciprocal element and 
a yoke piwotally coupled at one end of the Said 
end of the bar and connected at itS Other end 
With Said reciprocal element. 

ROBEFT JOHINSON. 


