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This invention relates generally to mining-ma 
chines. More particularly, our invention has to 
do with, and has for its object the improvement 
generally of, coal-mining machines of the ar 
ticulated or jointed type illustrated and described 
in our present pending patent applications, Serial 
No. 436,648, filed March 28, 1942, Serial No. 447,- 
052, filed June 15, 1942, and Serial No. 463,364, 
filed October 26, 1942. 
And with the above and other objects in view, 

our invention resides in the novel features of 
form, construction, arrangement, and combina 
tion of parts presently described and pointed out 
in the claims. . 

In the accompanying drawings (three sheets) - 
Figure 1 is a broken side elevational view of a 

coal-mining machine constructed in accordance 
with and embodying our present invention, its 
several pistons being in normal or contracted 
condition; 

Figure 2 is a similar view of the machine with 
its several extensible pistons in fully elongated 
condition; 

the units of the machine in successively piston 
elongating condition and their connecting yield 
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Figure 3 is an enlarged fragmental longitudinal 
sectional view of the machine taken approxi 
mately on the line 3-3, Figure 1; 
Figure 4 is an enlarged transverse Sectional 

view of the machine taken approximately on the 
lines 6-4, Figure 1, and 4-4, Figure 3; 

Figure 5 is an enlarged detail longitudinal sec 
tional view of the machine taken approximately 
on the line 5-5, Figure 3; 

Figure 6 is an enlarged fragmental sectional 
view of the machine taken approximately on the 
line 6-6, Figure 2; 

Figure 7 is an enlarged transverse sectional 
view through one of the jack-units of the ma 
chine taken approximately on the line T-7, 
Figure 1; 
Figure 8 is a similar view taken approximately 

on the line 8-8, Figure 2; 
Figure 9 is a reduced elevational view of the 

machine as disruptingly or dislodgingly disposed 
in a coal wall or body; 

Figure 10 is a similar view, illustrating some of 
the units of the machine in successively piston 
elongating condition for the breaking down of 
the coal wall or body; 

Figure 11 is an enlarged elevational view of 
the machine, with adjacent units and their con 
necting flexible or yielding block partly broken 
away and in section, as disruptingly or dislodg 
ingly disposed, as in Figure 9, in a coal-Wall or 
body; and 
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Figure 12 is a similar view showing several of 65 

ing blocks in either compressed or extended con 
dition, as in the breaking down of the coal-wall 
or body. - 

Referring now in more detail and by reference 
characters to the drawings, which illustrate a pre 
ferred embodiment of our invention, the machine, 
briefly outlined, includes a series of jack-units 
A, each unit, in turn, comprising opposite indi 
vidual end-jacks a, a, and a selected plurality of 
individual intermediate jacks a', 'the jack-units 
A of Selected number and the end and interme 
diate jacks a, a', of each unit A being hingedly 
connected one to the other for articulation in 
a so-called up-and-down direction, all as pres 
ently fully appearing, 

Each individual jack a,' a', as best seen in 
Figures 3, 7, and 8, consists of a cylinder B and 
a preferably two-part extensible or telescopic 
plunger or piston C. In the present instance, the 
cylinder B is in the form of a block or body 
preferably of rectangular contour or shape in 
plan, as seen in Figure 3, and of selected height 
and dimensions for strength and rigidity, block f. 
preferably having a transversely disposed rounded 
or arcuate under face, as at 2, as best seen in 
Figure 7, and provided longitudinally with a cylin 
der-forming cavity or chamber, as at 3, opening 
to and upon its upper face. 

Piston C is sized for slidable co-operation with 
cylinder B and telescopically comprises a tubular 
portion annularly enlarged and thereby pro 
vided adjacent its lower end with an annular 
shoulder, as at 5, for engagement with a ring 6 
thread-seated in the upper end of the cylinder 
cavity 3 for limiting outward or expanding move 
ment of the piston-portion 4 with respect to the 
cylinder B and a piston-rod portion similarly 
enlarged and thereby provided with an annular 
shoulder, as at 8, for engaging with an annular 
shoulder 9 provided upon, and adjacent the upper 
end of, the member 4 for similarly limiting out 
ward or expanding movement of the piston 7 
with respect to the-tubular member 4. It might 
be here mentioned that the cylinder B and the 
piston C are so relatively proportioned and sized 
as to be completely nested when in normal or 
contracted condition, as best seen in Figures 1 
and 7, and to have a stretch of approximately 
three inches when in abnormal or fully expanded 
or extended condition, as best seen in Figures 
2 and 8. 
At their respective lower ends, the piston mem 

bers and are annularly reduced, as best seen 
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in Figures 7 and 8, for accommodating suitable 
cylinder-wall engaging or sealing ring-assemblies 
G, ?o, preferably held in place by a suitably sized 

fianged cap if and an interposed ring 2, the 
cap being apertured in its end wall, as at 3, 
for purposes presently appearing. 
Threadedly engaged, as by a stud 4, with, and 

seated upon the upper or free end of, the piston 
rod T, is a head D constructed of any suitable 
preferably metallic material, rounded or arcuate 
upon its upper face, as at d, and cut away and 
shouldered upon its perimeter, as at d', for 
smoothly and snugly accommodating a corre 
spondingly apertured disk or ring 5 having an 
obliquely turned down annular marginal por 
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tion 5’ whose upper face e arcuately registers . 
with the face d of the head D for conjointly ac 
commodating the correspondingly arcuately 
shaped under face of a block E preferably of rec 
tangular outline or contour in plan and having 
a transversely disposed arcuate upper face, all for 
purposes presently fully appearing, the block E. 
being shiftably or tiltably held in place upon the 
head D as by means of block and disk engaging 
fastening members or the like 5', as shown. 
And also for purposes presently appearing and 
as in our copending application, Serial No. 436,- 
648, fully illustrated and described, the blocks 
E of adjacent jacks of a unit are fixed perma 
nently, though flexibly, together by an inter 
posed rubber or other yielding, elastic, or resil 
ient block E'. 
The cylinder-forming block or body of each 

intermediate jack a' is provided in the plane of 
its lower half and upon its opposite sides with 
angularly opposed somewhat rectangular exten 
sions F, which project lengthwise of the particu 
llar jack or unit, while the cylinder-forming block 
or body of each end jack a as likewise pro 
vided in the plane of its lower half, but merely 
upon one left or right side, as the case may be, 
as seen in Figures 1 and 2, with a similar oblong 
rectangular extension F, which also projects 
lengthwise of the particular jack or unit, each 
extension F, F, being formed or provided upon 
its inner face with a cavity or recess, as at 6, 
having an annular side wall threaded, as at , 
for seating a ring G correspondingly threaded 
upon its outer periphery and provided circum 
ferentially upon its inner periphery with a pair 
of suitably spaced ball-grooves or outer races 48, 
18, co-operable with opposed companion ball 
grooves or inner races is formed circumferen 
tially upon the outer peripheral face of a tubul 
lar wrist-pin 20, which latter has a length equal 
to the combined width of two of the rings G and 
with which rings G the pin 2 is co-operable in 
hingedly joining together two intermediate jacks 
a' or an end jack a and an intermediate jack a 
of a unit A, as presently fully appears. 
As best seen in Figures 3, 4, and 5, each body 

or block extension F, F, is formed in a side face 
thereof with a threaded aperture, as at 2, which 
at its inner end opens into a groove-communi 
cating recess or cavity g in the ring G and 
through which aperture 2 and cavity g suitable 
spheres or balls 22 may be poured to seat Within 
the races formed by the companion grooves 
8-9, the aperture 2 being in turn, closed by 
a threaded plug 23 having a shank or end-pro 
jection 23 of sufficient diametrical dimension for 
retaining the spheres 22 to their respective races. 
Formed in the base of the cylinder-block of 
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each respective intermediate jack at of a unit A 
and communicating at one end with a respective 
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recess or cavity 6 and at its opposite end with 
the cylinder-chamber 3, as best seen in Figure 6, 
are opposed hydraulic or other suitable fluid 
channels 24, 24. 

Similarly formed or provided in each end jack 
at of a unit A, are opposed hydraulic or other Suit 
able fluid channels 24, 24, the channel 24 likewise 
communicating, at its opposite ends with the re 
cess or cavity 6 and cylinder-chamber 3 of the 
particular jack, and the channel 24 communi 
cating at its inner end with the cylinder-chamber 
3 of the jack and at its outer end opening into 
a Small chamber 25 formed in a block enlarge 
ment 26 and internally threaded for accommo 
dating a nipple or the like 27 for communicat 
ing connection, as by means of a flexible hose or 
tubular sections H, with an adjacent jack unit A. 
In this connection, it may here be, said that the 
machine as a whole may include any selected 
number of units A disposed in suitably spaced 
end-to-end relation and suitably joined so as to 
permit the respective units A to shift one rela 
tively to the other in an up-and-down direction, 
the chamber 25 of the end jack a of the rear-end 
unit A of a particular machine being, of course, 
equipped with a Suitable closure-plug or the like 
28 and the seated nipple 2 in the end jack a of 
the front-end unit A being adapted for com 
municating connection with any suitable source 
of hydraulic or other fluid supply. 
Means for coupling the several units A of a 

machine for articulation in an up-and-down di 
rection is fully illustrated and described in our 
co-pending application, Serial No. 463,364, to 
which reference is made. For brevity, therefore, 
a description of such means is here omitted; 
Suffice now merely to say that, for joining two 
units A for articulation, respective end jacks a 
are provided with longitudinally outwardly pre 
sented relatively thick or block-shaped ears 29 
having transverse openings, as at 30, for accom 
modating suitable pivot pins, not shown, where 
by, as will be evident, one unit A may hingedly 
shift or articulate vertically or obliquely rela 
tively to its adjacent unit A in a coal dislodging 
operation, each machine preferably including 
One unit. A for every three feet of under-cut. 
And, in turn, in joining two intermediate 

jacks at of a unit A or in joining an end jack a 
with an intermediate jack a' of a unit A, a ring 
G is thread-seated and housed in each respec 
tive cavity or receSS 3 of companion exten 
sions F. Or F, a tubular Wrist-pin 20 fitted at one 
end-portion within one of such rings G, the ex 
tensions F or F of the particular jacks then dis 
posed with their inner faces in opposed relation, 
and the opposite end portion of the particular 
wrist-pin 20 then seated in the companion ring 
G of the particular joint, when the races 8-9 
So formed are filled with the spheres or balls 22, 
as previously described, the wrist-pin 20 being 
thus also entirely housed within the said com 
panion extensions. 

It Will be noted that the wrist-pins 20 are 
lengthwise disposed in right-angular relation to 
the pistons C and their accommodating cylin 
ders B, and thus adjacent or adjoining jacks of 
a unit A are hingedly joined or connected for 
relative articulation in line with the several pis 
tons of the machine or, as it may be said, in an 
up-and-down" direction, the balls or spheres 22 
functioning not only as anti-friction members 
for facilitating hinged movements or articula 
tions of the respective jacks, but in also retain 
ing Such jacks in Such hinged or articulate rela 
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tion, and the resilient blocks E yieldingly per 
Initting independent fluid-actuated movement of 
the respective pistons C and relative tilting or 
angular movement of the heads and also gov 
erning or controlling, as it may be said, the 
hinged or pivotal separation of adjoining jacks 
in their relative up-and-down movement. 

It will further be noted that, in so hingedly 
connecting adjoining jacks for relative articula 
tion, the tubular wrist-pins 20 align or register 
with respective fluid channels of the jacks, and 
hence the actuating fluid entering the channel 
24 of an end jack a of a unit A flows into and 
through the cylinder-chamber 3 of the one jack 
and then, in succession, through the channels 24, 
wrist-pins 20, and cylinder-chambers 3 of the in 
termediate jacks d', then into and through the 
cylinder-chamber 3 and end, channel 24' of the 
opposite end jack at of the unit A, and then simi 
larly flows into and through an adjoining unit 
A or is drained back to the source of supply, as 
presently appears, the several pistons C of the 
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particular unit A being telescopically extended 
in sequence as the actuating fluid thus flows 
from one jack to the next jack of the particular 
unit. V- 

Accordingly, in use and Operation, an under 
cut or kerf, as J, is suitably formed or produced 
in or adjacent the bottom level of the particular 
wall or body K of coal being mined, and in suit 
ably spaced relation upwardly from the under 
cut J a desired plurality of suitably spaced and 
elongated annular holes, as at L, are formed in 
the coal-body K. One or more machines of Our 
invention are then lengthwise disposed in select 
ed holes L., as indicated in Figures 9 and 11, with 
the several pistons or plungers C of the respec 
tive jacks a, a', thereof in normal or contracted 
condition. 

. The hose or pipe H of the end unit of the 
particular machine is suitably connected with a 
source of hydraulic or other fluid supply, and the 
fluid in sufficient volume or amount led into the 
successive cylinders. B of the successive jacks a, 
a'. Hence, as the pistons C of a unit A are thus 
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successively hydraulically elongated or extended, 
that portion, as at ke, of the wall K intermediate 
the under-cut J and the several holes I is, under 
the relatively great pressure exerted upon the 
coal wall or body K by the yieldingly connected 50 
blocks D of the elongating pistons C, successively . 
disrupted and dislodged and its removal from 
the mine thereby conveniently facilitated, as is 
indicated in Figures 10 and 12. 

In such a dislodging operation, the pivot or 
hinge coupling between, and in the lower half of, 
the several units A of a machine and also be 
tween, and in the lower half of, the several jacks 
of a unit, all such couplings being yieldingly or 
resiliently governed or controlled, as it may be 
said, by the yielding blocks E", readily permit a 
hingedly shifting movement in graduated in 
creasing amount from the base of each jack or 
unit to its block E, comparable to the greater 
movement of the rim of a wheel as compared to 
its hub, in an up-and-down direction between 
the respective units A and the respective jacks a, 
a', of each unit A, with the result that, as the 
coal shifts under the disrupting pressure exerted 
thereon by the connected blocks D of the suc 
cessively expanding pistons C of each successive 
jacka, a ', any one or more of the jacks a, a, and 
units. A may readily hingedly move as described 
in an up-and-down direction with respect to the 
remaining jacks or units, as indicated in Figure 
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10. In all such movements, the outward move 
ment of the pistons C is limited and controlled 
by the companion shoulder-couplets 5-6 and 
8-9 and, also, the blocks E, as well as the units 
A and jacks a, a ', may longitudinally of the na 
chine rock or shift with the breaking coal. 
Hence the machine augments and facilitates 
shifting movement of the dislodged coal, and at 
the same time the relative flexibility of the units 
A and their several jacks a, a, eliminates and 
obviates breaking of the machine in or by shift 
ing movement of the disrupted coal, the respec 
tive arcuate faces of the respective blocks and 
E of the several jacks a, a, and the pivotally 
shifting movement of the coupling means be 
tween the several jacks a, a, of a unit A and be 
tween the several units A of a machine facilitat 
ing engagement of the machine with the coal 
body, as well as subsequent movement of the re 
spective units A under the shifting movement of 
the disrupted coal. 
We may add that, of course, on a draining 

back of the motive fluid, the several pistons C 
of each respective unit A will automatically re 
turn to normal contracted condition, when the 
machine may be easily removed for successive 
like operations. 
In all such shifting movements of the respec 

tive units A of a particular machine, the hose 
connections H are protected from injury or dam 
age by the underlying ears 29 of the units A 
and the unit coupling means, as in our said ap 
plication, Serial No. 463,364, fully described, the 
end-hose H, we may here add, being also rein 
forced and protected from damage or breakage 
during mining operations as by means of an in 
verted U-shaped brace or guard 3 having its 
opposite arms 3' disposed on opposite sides of, 
and by means of a pin or the like 32 pivotally 
secured to, the ear 29 of the end unit A of the 
particular machine. 
As shown in Figure 6, the rings G are prefer 

ably suitably equipped with sealing gaskets 3, 
and it is to be understood that changes and 
modifications in the i form, construction, ar 
rangement, and combination of the several parts 
of the machine may be made and substituted for 
those herein shown, and described without de 
parting from the nature and principle of our 
invention. 

Having thus described our invention, what we 
claim and desire to secure by Letters Patent is: 

i. In a mining-machine, a pair of jacks each 
including a co-operable cylinder and piston, 
said jacks having companion extensions provided 
with opposed recesses, companion rings seated in 
said recesses, and means comprising a Wrist-pin 
engaging the rings for hingedly connecting the 
jacks for articulation iih an up-and-down direc 
tion. - 

2. In a mining-machine, a pair of jacks each 
including a co-operable cylinder and piston, said 
jacks having companion extensions having op 
posed recesses, companion rings thread-seated 
in said respective recesses, and means compris 
ing a wrist-pin engaging said rings and spheres 
engaging the wrist-pin and rings for hingedly 
connecting the jacks for articulation in an up 
and-down direction. 

3. In a mining-machine, a pair of jacks each 
including a co-operable cylinder and piston, said 
jacks having compansion extensions having op 
posed recesses, rings thread-seated in said re 
spective recesses and provided upon their inner 
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periphery with a circumferential groove, a wrist 
pin engaging the rings and provided circumfer 
entially upon its outer periphery with companion 
grooves, and spheres seated in Said grooves. 

4. In a mining-machine, a pair of jacks each 
including a co-operable cylinder and piston, said 

• jacks having companion extensions having op 
posed recesses, rings thread-seated in said respec 
tive recesses and provided circumferentially upon 
their inner periphery with a pair of spaced 
grooves, a wrist-pin pivotally engaging the rings 
and provided circumferentially upon its outer pe 
riphery with companion grooves, each said exten 
sion having a sphere-accommodating aperture 
opening to its said grooves, and spheres projected 
through said apertures to loosely seat in said 
grOOWes. 

5. In a mining-machine, a jack comprising a 
cylinder-chamber providing member, a recessed 
hinge-forming extension on said member, a ring 
seated in said recess, and a wrist-pin engaging 
said ring, the wrist-pin and ring having com 
panion ball-race forming grooves and the ex 
tension having an aperture opening into said 
race for disposing spheres thereinto. 

6. In a mining-machine, a jack comprising a 
cylinder-chamber providing member, a recessed 
hinge-forming extension on said member, a ring 
seated in said recess, a wrist-pin engaging said 
ring, the wrist-pin and ring having a pair of 
spaced companion ball-race forming grooves 
and the extension having a single aperture open 
ing into both said races for disposing spheres 
thereinto, and a plug adapted for removable dis 
position within said aperture for closure thereof 
and for retaining the spheres in the respective 
races. 
7. In a mining-machine, a pair of jacks each 

including a co-operable cylinder and piston, 
means hingedly joining the jacks one with the 
other for articulation, and means also joining 
the jacks for yieldingly controlling the relative 
hinged movement of said jacks. 

8. In a mining-machine, a pair of jacks each 
including a co-operable cylinder and piston, 
means hingedly joining the jacks one with the 
other for articulation, and means including resil 
ient blocks also joining the jacks for yieldingly 
controlling the relative hinged movement of said 
jacks and permitting fluid-actuated movement of 
the respective pistons. 

9. In a mining machine, a pair of jacks each 
including a co-operable cylinder and piston, 
means including a tubular wrist-pin hingedly 
joining the jacks one with the other for articula 
tion and providing for fluid communication 
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11. In a mining-machine, a pair of jacks each 

including a block, a cylinder in the bleck, a 
reciprocatory piston working in end with respect 
to the cylinder, and a head-block mounted on 
the outer end of, and movable with and relatively 
to, the piston, means joining the blocks for jack 
articulation, and a resilient: member yieldingly 
connecting the head-blocks of the pistons. 

12. In a mining-machine, a pair of pivotally 
connected jacks each having a cylinder and a 
piston working in the cylinder, blocks mounted 
on and having connection with the pistons for 
sliding movement in an arcuate path, and means 
flexibly connecting the blocks of the pistons. 

13. In a mining-machine, a pair of jacks each 
including a block, a cylinder in the block, a 
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reciprocatory piston Working in and with respect 
to the cylinder, and a head-member mounted 
on the piston, the head-member being movable 
with the piston and the head and piston having 
co-operable faces for relative sliding movement 
in an arcuate path, means connecting the blocks 
for unit articulation, and a resilient block yield 
ingly connecting the head-members. 

14. In a mining-machine, a pair of jacks each. 
including a block, a cylinder in the block, a pis 
ton reciprocatory in and relatively to the cylin 
der, an extension projecting longitudinally from, 
and in the plane of the lower half of, the block, 
and a head mounted on and movable with the 
piston, the head and piston having co-operable 
faces for relative sliding movement in, an arcu 
ate path and the extensions of the blocks being 
disposed with their inner faces in opposed rela 
tion, means including a wrist-pin engaging said 
extensions for joining the jacks for articulation, 
and a resilient block yieldingly connecting said 
heads. 

15. In a mining machine, a jack including a 
cylinder and a co-operable piston, a head on the 
piston having an arcuate upper face provided 
with diametrically opposite marginal shoulders, 
a block co-operably recessed on its under face 
for seating upon the arcuate upper face of the 
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therebetween, and means including resilient". 
blocks also joining the jacks for yieldingly con 
trolling the relative hinged movement of said 60 
jacks and permitting fluid-actuated movement 
of the respective pistons. 

10. In a mining-machine, a pair of jacks each 
including a block, a cylinder in the block, and a 
reciprocatory piston working in and with respect 
to the cylinder, means joining the blocks for 
jack articulation, and a resilient member yield 
ingly connecting the jack-pistons. 
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piston-head, and an apertured plate fitting about 
the head and attached to the block, the plate 
having engagement with the head at said shoul 
ders for retaining the block on the head for tilt 
ing movement of the block and piston in the lon 
gitudinal direction of the machine. 

16. In a mining machine, a plurality of jacks 
each including a block, a cylinder, in the block, 
and a reciprocatory piston working in and with 
respect to the cylinder, means joining the blocks 
for jack-articulation, and a series of flexibly 
connected head-members mounted on and trav 
eling with the pistons. . . . . . . . . . . 

17. In a mining machine, a plurality of jacks 
each including a block, a cylinder in the block, 
and a reciprocatory piston working in and with . 
respect to the cylinder, means joining the blocks 
for jack-articulation, and a series of flexibly 
Connected head-members mounted on and trav 
eling with the pistons, the respective pistons and 
blocks being relatively shiftable in an arcuate 
path longitudinally of the machine. ; *?? 

CHARES EDWIN HAIR . 
". RICHARD - T. HAR. 


