C. F. BALL ETAL 2,606,745

MOBILE POST PULLER WINCH

Aug. 12, 1952

6 Sheets-Sheet 1

Filed June 2, 1947

9/

Z W s n 24 ﬁ\mv\\ h.\\ NN\ — _ A m m /y
2 iy .
\ ﬁ:__ :_1 i %\\::_ | ‘ ;m”d /ﬁ om
\\, ﬂ_____ & s | :__ # b & b M 207 107 fij Wﬁﬂm . W
\ o /_ 7l Z4°, _:__ Qe XD o N
<12 & ____ ,._ N I ______, Y I_wnm : Q
\% //i\\\-f,\ o X .
IE ‘s NG §8
_,; LK Yiag ok N8
\@\@ @ / - E.b\\ m &\\ L)
891457 % 0F 0%, b/ %\/mw\ B N |
W bs7 ; N
o | _:_ 25 _5; = (0 Rl g::d_ ny N
N _ _ \\\_\ 7
£/ | IR AW Y :::_ %_& -
== K {
LE/ e _ it le : | _/: Wﬂ V_ -/ 7.
= %& i W
: | g WY
= , A wll ), BRSS9l e
e ljEEd = =
........... SO ANl £ RS ;_ |
__SETmmmpes il _: 1
e iyl 087 W & ol =t====p=m==Feg=ry =
I E i 15 \w‘%;d . , /
iR e s G
7 4 \aif gg/ ;&ﬁ\m qu\\~ .
/ shr pat 22 ) b qs\ 57 by 4



Aug. 12, 1952 C. F. BALL ETAL 2,606,745
. MOBILE POST PULLER WINCH
Filed June 2, 1947 - 6 Sheets-Sheet 2

Figd iy e
V44 121" /4 122 //
23 723 129
_ Blizd ‘ﬂ“lﬂ‘ll i S
u‘"‘h"" . i@ a1, W7
Te /
A 2l M=SL-S
/5
202 i 26 576 b 7
Z N | B2z
27 \ /2 ; l : -
745
29 2/ ||
6] 3 l | 52 3/ g0 I 8
| [icty
N |2
L &/
BY°* /| T T | ;
b1l = #o | 22 5553
2627 — i . 7 o1\ 7
, T RVA e 51
a | O | 8 — /60
Z6: ZIt s, i
72 [94] |79 G NG
1 | L¢ Z0 1]”1 H“(L
6/ N\ LN A"
% ¥ V7 /62
38 62 ; | -—;/2—7 “ul mhm\l
& 5 g 7 I |
/64 /63" 50 121 4 7% |

 Jawerdors:
Cliarles F Ball.
Ceorge € Dalaso.

’




Aug. 12, 1952 C.F. BALL ETAL 2,606,745
MOBILE POST PULLER WINCH
6 Sheets-Sheet 3

Filed June 2, 1947

£ig.J. ,

!ml'

G

{

a
o=y ~ =
N /0 | 2
e NN AN < . —\
__>6 . 6 7
N Bt \i 2o
syl —— e
/7. e pii
/3 = P =
7 AN = ’ — 70
g N v eb73 7/
2l 9 \\s Z) - / ”
1";' / 0 7 B
' [r7venltors:

Clrarles F Ball.
; Ceorge (. Dalmaso.

Y Ll O,

lHltcrney.




Aug. 12, 1952 C. F. BALL ETAL

MOBILE POST PULLER WINCH
Filed June 2, 1947

2,606,745

6 Sheets—Sheet 4

Figb
104
/21 4 /0/ ///Zf /57 ;{0 9% 103 199
|
/ 7 pi'd N A 7 Z /j 1 yZ7 || “l
e " ar |ﬂl'u|\1 llh
/82 5 7 2
- =1 ©[iI= = /15
178)\= < i i =
[ [T} — I (i 1l
‘ ! 7700 ! '
’“i A Y [THAY] ! ] “ A YA WA Iﬁ
78 00
/0 > /5 X ‘ 3
A Jy iy M| —0
: 7
AV il S Ve 77 —F‘ 19 97 s W i
7 /&ﬂ. \9- ‘ Z 121
21 79 K
4 /6 | 5 - 7
Wiy
7 L Y
) 23 |1l”|l| ‘“ |]| oy /27
/oA e 7Rk M
5 : . /3/ Q%
72 ! O‘ X ‘ I]l]h]]l ) 5 o V27 i
. h i-Oo_gooeo - O) on 79 Y74
7 m Al 11 ®v \ . o °
] 6/ & N\ Vot
o7 (€ B2 et 7
N < T2 I F ARl o/ Al 2
o1
’ Y s 67 | III“I||“|‘|‘||
. G5
76 Kig.d0 0106 55 709
- [Zﬁﬂenfmﬂ&:
Charles ¥ Beall.
Ceorge C Dalmaso.
by 7

)
itoreee .




2,606,745

Aug. 12, 1952

_C. F. BALL ETAL
MOBILE POST PULLER WINCH

Filed June 2, 1947

6 Sheets~Sheet 5

_ 61/ m%
/4 Z RN
Z BRI W R | IR
427 /N N &/ WMJ
63/ TS R
g 7 [zm
| - | , J‘Q\\ llllllllllll ..1\ fﬂﬂ!ﬂ ﬁ
L1/ — \ZZ/ \\\\\\i\‘
T 4 // n\.\» \ > \_
_._m.DUu \ //
| %\ 74
| B 44
'y
41 b5/ o7 L9769/
oL/ et 2 44 2 :
24 "/ [ TRET N A5 5! 73 59/
H = RN - 424 LE/
L7, 4l &5/ b} /97 i
p( \ \ - . 18/ 78/
o= HG G5/ N\\ 94/
< - \‘\\&.
24 -_\\\\\\\\ AT
1Y) | o#/ o ¢/ R S TS Y
b¥ 8%/ 174 71 g#/ ep/ &2/
55 rr b orbrg

Ceorge C Dalmaso.

b ¢torucy.

by

) 2 ITAININY

/// Y B _—

\\\\

ek
\\3 Y LS

7




Aug. 12, 1952 C. F. BALL ETAL"® 2,606,745
MOBILE POST PULLER WINCH
Filed June 2, 194~ 6 Sheets-Sheet 6

/17

/66
/68

/67
77 169

© /65

4 L0 s
(774?265! f?’.?‘%f?z v

P Ceorge C Dalniaso

Uilorney.




Patented Aug. 12, 1952

2,606,745

UNITED STATES PATENT OFFICE
2,606,745 :
MCRBILE POST PULLER WINCH
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18 Claims.
-1

This invention relates to winches and more
particularly, but not exclusively, to'a mobile post
puller for the pulling and reclaiming of posts
o props used in timbering the roofs of under-

ground mines. i
In underground’ mines, the roof of-the work-
ing' chamber is usually supported by timbers
sitch as posts or props, and as mining progresses;
gs for example when robbing pillars and re-
tregting, it is desirable to reclaim: the posts or
props for reuse, thereby substantially to reduce
the cost of timbering.,  The posts or props -dre
firmly wedged between the mine floor and roof,
and' great force is reguired to’ loosen’ or dislodge
the” posts or props, and when ‘the posts arc
loosened; they miust be quickly moved out of

the way of the falling roof. Several known types:
of snachines have been employed for- pulling: and:
reclaiming the posts or pfrops, and- the présent:
inventicn contemplates improvements over such’

ktiown machines. The post  pulling. wineh of

the present invention is readily: mobile so that:

it may be moved rapidly abotit the mine ‘and
quitkly maneuvered itito position and set in place,

is extremely rugged and compact, and provides-
for a slow and- powerful pulling force to' loosen:

or dislodge the posts and a-relatively ;‘apid wind-
ihg speed’ to' move “quicky the posts’ fromi- be-

neath the falling roof. "THe post-puller of the
presenit invention may alsc be eniployed-in re<:

claiming cross bars, rails, planks arid other equip-

mient, and further may be used ds & room- hoist-

or a car puller in-addition to its normal duties:
The post puller of the present inverition em-
bodies features whereby it may be epérated quick-
1y and safely and with efficiency.

An chject of the present invention’is-to provide-
an improved winch. Another object is'to pro-’

vide' an improved post pulling’ winch' for re-

claiming  timbering 'elements such as posts. or
props in underground mines in a-safe and rapid-

marnner. A further object is to provide an im-
proved mobile winch having nevel features: of

construction whereby improved ‘operation-is” dt--

tained. Yet another object is to provide dan im-
proved” wineh of the crawler or tractor tread

supported and propelled:type whereby the winch;
may be rapidly mioved: about’ the: mine and

quickly maneuvered. ifito: position: and" set in
place. ) -1
driving and controlling: means for the crawler.or

tractor treads: A still further object is to: prox
vide improved: jack deviees' for firnily holding™
the machine in- a stétionary positien' between-

the mine floot and roof diufing its- opératien.

A further object 1§’ to’ provide improved’
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Yet another object is to provide an improved
post puller having novel arrangements and
combinations of parts: These and other objects
and advantages of the invention will, however,

- Hereinafter more fully appear. :

~In the aceompanying drawings there is-shown
for purposes: of illustration one form which the
invention may assume in practice.

I these drawings:

Fig: 1 is & top plan view of-the improved post
puller, with the top covers removed to show de-
tails of the internal structure.

Fig. 2 is a side elevational view of the post
puller shown in Fig. 1.

Fjg. 3 is' a horizontal sectional view, on an-
enlarged scale, taken substantially on the planes
of line §3—3 of Fig. 2.-

Fig. 4 is an enlarged detail vertical sectional

- view taken on line 4—4 of Fig. 3.
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Pig. 5 is- an enlarged longitudinal vertical
sectional view taken on line 55 of Fig. 1.

"Fig. 6 is a cross-sectional view taken on line
6—86 of Fig. 5. :

Pig. 7 is a detail vertical sectional view taken
on line 7—17 of Fig. 6.

Fig. 8 i5 4 cross-sectional view, on an enlarged-
scale, taken- substantially on line 8—8 of Fig. 2.

Pigi 9'is an enlarged longitudinal vertical sec~
tional view taken on line 9—9 of Fig. L.

Fig. 10 is' a longitudinal vertical sectional view:
taken-on' line {8—{8 of Fig. 8.

Fig. 11.is a somewhat diggrammatie, frag-
mentary isometric view showing. the automatic
pump reverse and its associated fluid connec-
tions.

PFig. 12 is an enlarged detail sectional view
showing the automatic shuttle valve of the purip
reverse. . '

Fig: 13 is an enlarged view in wertical section
taken on the plane of Fig. 8, showing detiils:
of the differential drive.

Fig. 14 is  an enlarged detail vertical sectional
view taken on ‘the  planes of line (4—{4 of
Fig. 3,-showing details of-one of the jack devices.
. Fig:: 15'is a longitudinal vertical sectional view

~ taken on line’ {53—15:of Fig. 8, showing  details-
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of one of the tractor tread brakes.

Fig. 16'is'a diagrammatic view illiistrating the-
fluid control system.

In this illustrative construction, as:shown. in-
the' drawings, tlie improved mobile post pulling:
winch: i§ generally designated | arid comprises
a main frame 2, to the sides of which aré stitably’
adjustably secured supporting and guiding franies’
3, 3 having endless crawler or tractor treads:
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4, 4 mounted for circulation thereon. Evidently,
the winch may be mounted in other manners,
as for example, on track wheels adapted to travel
along a trackway laid on the mine ficor. The
winch of the present invention is an improve-
ment over that of the Charles F. Ball Patent
No. 2,389,177, patented Nov. 20, 1945.

The main frame 2 carries a reversible motor
5, herein preferably an electric motor, having
its power shaft extending longitudinally of the
main frame at one side of the longitudinal cen-
ter thereof, as shown in Figs. 1 and 3. Fixed to
one end, preferably the front end, of the motor
power shaft is a spur pinion 6 (see Fig. 5) mesh-
ing with a spur gear 7 fixed to a longitudinal shaft
8 suitably journaled within a gear housing 9
mounted on the main frame 2. Secured to the
shaft 8 is & worm I8 meshing with a worm wheel
It keyed to a transverse shaft 12 (Fig. 6) like-
wise suitably journaled in the gearing housing
9. Splined at 13 to one end of the shaft (2 is a
shiftable jaw clutch member i4 having jaws en-
gageable with jaws on the hub of a chain sprock-
et 15 suitably journaled on bearing sleeves 16
supported by the shaft i2. The clutch member
14 is engaged by a shipper member {71 secured to
a transverse operating shaft {8 suitably slidably
guided on the gearing housing 9 rearwardly of
the shaft 12. The slidable shaft (8 is pivotally
connected to a link 9 provided with a conven-
iently located operating handle 26. The sprocket
{5 is connected by an endless drive chain 21 to
a chain sprocket 22 (see Fig. 3), herein secured
to a capstan 23, sometimes called a “niggerhead”
or “gypsy,” about which a cable is adapted to
be snubbed for auxiliary hoisting purposes. This
capstan is keyed to a transverse drive shaft 24,
herein arranged parallel with the shaft (2 in
front of the latter, and this shaft 24 is suitably
journaled in bearings supported within a cable
winding drum 25. The drum 25 has coaxial end
hubs 26 and 27 suitably journaled in bearings
supported within upstanding brackets 28, 28 se~
cured to the main frame. The structure of the
driving connections between the drive shaft 24
and the cable winding drum and the control
means therefor may assume various forms but
are herein similar to those described in a co-

pending application to Charles . Ball, Serial

No. 749,715, filed May 22, 1947. As described in
said application, fixed to the drive shaft 24 is a
spur pinion 29 which meshes with planet gears
30 (one of which is shown in Fig. 3), each jour-
naled on a horizontal stub shaft 31 supported at
one end within the adjacent drum flange 32 and
at its other end within a bracket 23 secured to
the drum. These planet gears mesh with an
internal gear 34 secured to a rotatable reaction
member 35 coaxial with the drive shaft. Suit-
ably fixed to the adjacent drum hub 27 is a bear-
ing support 36, and the reaction member 35 has
a tubular shaft 37 projecting axially beyond the
adjacent bearing support 28 and to which a brake
drum 38 is secured. The tubular shaft 37 of the
reaction member 35 and the hub 39 of the brake
drum 38 are journaled in suitable bearings sup-
ported respectively within the drum hub 27 and
the bearing support 36. The hub 39 of the brake
drum is keyed to the tubular shaft 31 near its
outer end and is rigidly held in position on the
tubular shaft by a retaining ring 48 suitably
locked to the shaft. Cooperating with the ex-
terior periphery of the brake drum 38 is a con-
tractible brake hand 41, and this brake band, as
described ‘in the application above referred to,
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is attached at one end to a suitable support and
at its other end to a lever 42 secured to a shaft
43 rotatably mounted in a bearing hracket 44
suitably attached to the main frame. Secured
to the opposite end of the shaft 43 is a lever
45 (see also Fig. 4) which is pivotally connected
at 46 to a piston rod 47 of a reciprocable piston
48 contained in a fluid cylinder 49, the latter
being pivotally mounted on a horizontal pivot at
50 on a bracket 51, likewise attached to the main
frame. Springs 52 (Fig. 3), connected between
pivot pins 53 and 54 of the pivots 46 and 59 re-
spectively, constantly urge the piston 48 toward
its retracted position. Thus, when the piston
48 is moved outwardly under the influence of
pressure fluid in the eylinder 49, the brake band
4{ is applied, thus holding the reaction member
35 stationary, and as the drive shaft 24 is driven
by the chain sprocket 42, the cable winding drum
25 is rotated in cahle winding direction through
spur pinion 29 and the planet gears 3{ on the
drum which mesh with the internal gear 34, the
planet gears 30 rolling around the then station-
ary internal gear as a trackway to effect low
speed drum rotation.

As is also described in the application above
referred to, a friction clutch is provided for con-
necting the cable winding drum directly to the
drive shaft 24 to effect high speed drum rotation
in cable winding direction; and it will be noted
that the drive shaft extends axially outwardly
beyond the tubular shaft 37 of the reaction mem-
ber, and keyed at 55 to this projecting end of the
shaft is a hub 56 of a cylindrical flanged mem-
ber §1. Slidably mounted on the cylindrical body
of the member 57 is a hub 58 of a reciprocable
clutch member 59, herein preferably g clutch cone
engageable with a conical surface 60 on the
brake drum 38. Studs 61, secured to the flange
of the member 51, are fitted in and pass out-
wardly through openings in the clutch member
59, and encircling these studs and arranged be-
tween washers held on the studs by nuts 62 and
the outer surface of the clutch member 58 are
coil springs 63 which constantly urge the clutch
member 59 toward its connected position. Rig-
idly secured to the hub 56 of the member 57 is
a non-reciprocable sleevelike piston 64 received
in the bore of a reciprocable fluid cylinder 65,
the latter rigidly secured to the hub 58 of the
clutch . member 59. A suitable fluid seal sur-
rounds the piston 64 and engages the walls of the
cylinder bore to prevent leakage. Thus, when
fluid is supplied to the cylinder 65, the latter
is moved axially outwardly with respect to the
piston 64 to release the clutch member 59 against
the action of the springs 63. When fluid is vented
from the cylinder 65, the springs 62 automati-
cally connect the clutch. Thus, when the clutch
member {4 is connected, the cable winding drum
and capstan may be driven at either a slow or
a high speed, and when the clutch is discon-
nected, the cable may be freely unwound from
the drum.” When the drum is disconnected from
its drive shaft, the capstan may be driven inde-
pendently of the drum, and the latter is pro-
vided with a suitable contractible brake band 6§
for holding the drum stationary at that time.

. Now. referring to the improved drive means
for the crawler or tractor treads 4, it will be ob-
served that splined at 70 to the opposite end
of the transverse shaft (2 is a shiftable jaw
clutch member TI, similar to the member 14,
having jaws engageable with jaws on the hub
of a chain sprocket 12 suitably journaled on bear-
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ing sleeves T3 supported:by .the: shaft: 12, The

clutch member 11 is erigaged by o shipper mem-

ber T4 secured to o transverse.operating. shaft
15, parallel with the shaft 18 and likewise: slid-
ably ‘guided on:the gearing housing but at the
forward side of the latter. A link 16 is pivotally
connected to thé slidable shaft and is provided
with a'-handle 1T located in “adjacency to- the
handle 20.- - The sprocket 12 is connected by an
endless-drive chain 18 (Fig: 9) 1o a chain sprocket
19:secured to a differential -housing 86 (see also
Figs.- 8 -and 13). ' Engaging the lower run of
the drive chain 18 is a chain tightener sprocket 81
carried by the upper end of a lever arm 82 piv-
oted at 83 on a bracket 84 secured to'the main
frame. - Pivotally connected at 85 to the lowel
end of the lever arm ‘is anadjusting rod 8§.
This rod is screw-threaded and is engaged by
an’ adjusting nut 871 which, in turn, engages a

hracket 88 likewise sécured to the main frame:

By adjusting ‘the nut ‘on the rod - 86, the lever
arm may be swung on its pivot. to vary the posi-
tion " of the sprocket 81, thereby to‘adjust the
chain tension. The differential housing 80 sup-
ports radial shafts 96 ‘on which beveled planet
gears 81 are journaled, ‘and these planet gears
mesh, at their opposite sides, with coaxial beveled
gears 82 and' 93 respectively, the latter keyed t¢
the adJacent ends of dligned transverse shafts
94 and 95. " These shafts are suitably Journaled
in’ bearings supportéd within the main frame
and have keyeéd to' their remote ends cham
sprockets ‘96, 96 (Fig.’8) ‘connected by endless
drive chains 97 91 respectively to chain sprockets
98, .98. These chain sprockets 98 are secured
to transverse shafts 99 suitably journaled within
the tread framés and have sprockets 100 secured
thereto which engage and drive the tractor treads.
The tractor treads also extend around fotrwardly
located idler sprockets {01, and these. idler
sprockets are provided with suitable adjusting
devices 102 connected to the tread frames for
ad;;ustmg the tensmn of the tractor treads in
a known manner. - Keyed to the aligned shafts 94
and 95 are brake drums 108, 103 with  which
contractlble brake. bands. i04. .cooperate. Fach
of .these brake bands is pivotally connected at
105 at one end toa lever- 106 which is, in turn,
pivotally connected by a link 107-to the other end

of the band. A pivoted link 108-connects the

lever 106 to an arm 109 keyed to.an operating
shaft 110, .Secured to-each operating shaft 110
isa lever arm {11 connected by an operating rod
112 to a hand lever. 113 conveniently located near

the operator’s station designated S. Thus, by.
operating the hand levers 113, the brake bands

104, 164 may be controlled to vary the relative
speeds -of the tractor treads to effect steering
during propulsion of the machine, and both brake
bands may be applied when desired to hold the

treads in a stationary position. . .Since the ma--
chine: motor 5 is reversible, the -tractor ‘treads

may be driven to propel the machine in e1ther
direction.

The fluid operated Jacks for holding the ma-
chine in a stationary position between the mine
roof and. floor during operation of  the winch
comprises bottom frames (15 of inverted gener-
ally. U-shape -extending across the top runs of
the: tractor treads and suitably rigidly secured
to the sides of the tread frames 3 (see Fig. 14).
Pivotally mounted at 116 on horizontal pivots at
the tops of these frames.and arranged: at op-
posite sides of the machine are fluid cylinders
11T arranged to swing in longitudinal ‘planes and
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containing : reciprocable :pistons.:i8. Annular
plates:{19 secured to the upper ends.of the piston
rods 20 have lateral ears engaged by the upper
ends .of coil springs 121, and. these springs are
connected at their:lower ends-to a (pin 122 pro-.
viding the.pivot 116.: These springs constantly
urge the pistonstoward their lowermost retracted
position. The piston rods. have axial.sockets 123
for receiving sections..of :jack pipe, not shown.
When the jack pipes are placed against the mine
roof ‘and fluid under pressure is.supplied to the
lower ends of the cylinder 111, the pistons are
moved upwardly to force the jack pipes firmly
against the roof, thereby holding the treads
down against the floor; it being understood that
the tractor treads are, at that time, held against
movement by the brakes 103, 194. The frames
115 have spaced stop lugs (24, 124 at the opposite
sides'of the pivots 116, and the lower heads of
the cylinders ‘are engageable with these lugs to
limit- swinging -movement of the jacks. ‘When
fluid -is° vented from the. cylinders, the: sprmgs
retract the pistons to release the jacks. B

- The -tread frames '3 have individual 11m1ted
adJustment longitudinally relative to the main
frame: 2 for adjusting the tension of the drive
chains 81.  To accomplish such tread frame ad-
justment, the tread frames have longitudinally
elongated ‘transverse slots 118’ which receive the
projecting ends'of squaré cross shafts {19 (Figs.
8 -and 14) fixed to brackets beneath the main
frame. ‘The square shafts have collars or-abiit-
ments' 120’ “with which the inner sides 6f the
tread frames are engageable, and’ threaded on
the outer ends of these cross shafts are tighten-
ing nuts 121’ for rigidly securing the-tread frames
inwardly against the collars. Arranged longi-
tudinally along the outer sides of the main frame
are ‘adjusting  screws 122’ (Fig. 2) rotatably
mounted in luglike projections 123’ extending
from the side of the main frame, and these screws

" are threaded at 124’ within the bottom frames
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115 of the roof jacks (see also Fig. 14), which
are rigidly secured to the tread frames. When
the nuts 121” at the outer ends of the cross shafts
are loosened, the screws 122’ may be adjusted
to slide the tread frames 3 bodily longitudinally
on the square cross shafts relative to the main
frame, thereby to tighten the. drive chains 817.
‘When properly adjusted, the tread frames may
be tlghtly clamped agamst the shaft collars (26’
by the nuts 12i’. Rectangiilar plates p on. the
cross shafts close the outer sides of the slots 118’
and are held in position by the nuts.i21’, "This
adjustable mounting means for the tractor treads
is. being . claimed in a co-pending application
Serial No. 202,996, filed December 27, 1950, which
is.a division of this application.

An electric cable reel 125 is adapted to supply
electric current to the. machine motor 5, and
this reel has wound thereon an electric con-
ductor cable 126 adapted for attachment to a
trolley line or other power source in the main
entry in a known manner.  The reel is driven
in cable winding direction by a conventional fluid
motor 127 mounted on the main frame and hav-
ing its power. shaft connected through a chain
and.sprocket connection 128 to the. cable reel.
‘When fluid under pressure is supplied to the
motor (27, the reel is rotated in cable winding
direction; and when the cable reel is rotated as
the cable is pulled off from the reel, the motor
runs backwards and acts .as a pump at a reduced
back pressure to maintain the cable under suit-
able tension. Thus, when the tractor treads are
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driven by the motor 5 to propel the machine.in
a forward direction, .the .conductor .cable is.un-
wound from the .cable reel; and when the motor
5 is reversed to effect.drive of the tractor treads
to. propel the machine in the-reverse direction,
the conductor cable is. wound in by . the reel.
Also located at the .operator's station S:.is..an
electric.contro] apparatus 129 provided with:eon-
veniently located handles.

Now referring to the improved fluid system of
the machine as shown diagrammatically in-Figs.
11 and 16, it will be.noted that fixed to the rear
end of the motor power shaft is a triple pulley
130 (see also Figs. 1.and 9) connected by endless
belts .131 to a triple pulley 132 :secured to the
drive shaft 133 .of a conventional gear pump :i34.
A conventional control valve mechanism 135 on
the main frame includes a wvalve box (35 having
its pressure passage connected by a conduit 137
to the discharge side of the pump .and its dis-
charge passage connected by -a conduit 138 to
a fluid tank 139 which contains a hydraulic:fluid,
preferably -a light oil.. The suction side of the
pump is connected by a condult 1490 to the tank
Since the machine motor ‘5 which drives the
pump is reversible, it is necessary to provide an
improved automatic pump reverse whereby fluid
under pressure may be supplied to the pressure
conduit {317 irrespective.of the. direction in-which
the pump is driven. To. accomplish this, the
conduxt {37 leads to a central connection (41 .on
the casing of suitable valve mechanism, herein
for illustrative purposes .a conventional shuttle
valve device {42, The valve casing has a valve

chamber (43 in which .2 fluid actuated shuttle.

valve 144 is reciprocably mounted (see Fig..12).
Instead of the single shuttle valve, separate,.op-
positely seating check valves may be employed.
Threaded within the casing at the opposite ends
of the chamber (43 are members 145 having axial
passages 146 and provided with seats surround-
ing the inner ends of the passages.and with which
the ends of the shuttle valve {44 are alternately
engageable, depending upon the direction of fluid
flow. The suction conduit 140 has branches 148
and 149 connected through conventional check
valves 150 and i51 to conduits £52 and. 153 con-
nected to the passages 146 at the opposite ends
of the casing of the shuttle valve casing. Con-

duits 154 and 155 lead from the opposite sides:

of the pump to the check valves {50 and 151,
and the latter automatically prevent reverse

fluid flow from conduits 154 and ‘155 to the suec-

tion conduits 148 and 149. When the pump 134
is running in one direction, as indicated by the
arrows in Fig. 16, the conduit (54 acts as the
suction conduit and the conduit ‘155 acts_as the

pressure conduit, and the check valve t51 closes.

so that fluid under pressure may flow from con-
duit 155 through the branch conduit ‘163 to the
left hand end of the valve casing - (F1g 12, and
the fluid then acts on the left ‘hand-end of the
shuttle valve 144 to throw-the latter-to-its right
hand seated position, as viewed-in Fig. 12. “Pluid
under pressure may then flow past-the shuttle
valve to the pressure conduit "#31. When -the
pump is reversed, the conduit :15% -acts -as the
suction conduit and the conduit 154 -acts as the
pressure conduit, -and-the check -valve-150 closes
so that pressure may flow from conduit 154
through the branch conduit 152 to the right hand
end of the casing of the shuttle valve, and the
fluid acts on the right hand end .of the shuttle
valve to throw the latter-to its left .hand seated
position, as viewed in Fig. 12. Fluid.under:.pres-

sure may then flow past the shuttle:valve :to:
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the pressure.conduit 131.. Thus fluid under pres-
sure in the pressure passage of the -valve box
is maintained irrespective of .the direction -in
which the pump is driven. The valve box has
three bores containing conventional slide :valves
166, 157 and (58, respectively having  suitable
operating handles {56’, 157’ and (58’ located near
the handles 20 and 11. .The valve 156 confrols
the frictional control -devices 38, 41 and 58,
60 for the two-speed drum drive in the manner
explained in the above mentioned application;
the valve {87 controls the-jacks; and the valve
158 controls the reel motor 127. Leading from
the valve box -hore recewmg the valve 156 is a
conduit -159 having Jbranches 160 and i61, the
former connected to the fluid cylmder 49 and the
latter connected through a conventional hand
valve 162 to a conduit 163 connected through a
fluid-tight swivel connection 164 to the fluid
cylinder 65. When the valve 156 is positioned
to supply fluid under pressure to the conduit
159 and through branch-conduits 160 and 164
to the cylinders 48 .and 65, the clutch member
59 is released while the brake 41 is .applied,
thereby to effect drum drive in cable winding
direction through the planetary reduction gear-
ing at relatively low speed to apply a powerful
loosening .or dislodging force to a post or prop
to be pulled. When the valve 156 is positioned
to connect conduit 1589 to the discharge conduit
138, the springs-§2 effect release of the brake &1
while the springs 63 effect connection of the
clutch member 59, thereby to drive the drum
directly from the shaft ‘24 at a relatively high
speed to move the loosened or dislodged post or
prop relatively rapidly from beneath the falling
roof. “'When ‘it is desired to drive the.capstan
23 independently of the drum “for auxiliary
hoisting purposes, fluid may ‘be supplied to the
fluid cylinders 49 and 65 and then the hand valve
162 may be closed to trap the fluid in the cylinder
65 with the clutch member 59, disconnected. “The
valve 156 may then be positioned to connect the
conduits 160 and 59 to the discharge line 138
so that-the springs 52 release the brake 4{. 'The
drum drive shaft 24 to which the capstan 23 is

- fixed- may then -revolve freely relative to -the

60

75

cable drum while the latter  is maintained
stationary by the brake pand 66. ‘When desired,
the clutch member 14 may -be released to dis-
connect the sprocket 45 -from the drive shaft 12
50 that the ‘cable drum 25 may freely rofate,
thereby to.permit unwinding of the cable from
the drum by hand. ‘The valve box bore receiv-
ing the valve 157 is- connected by -a -conduit- 165
and branch condults 166 a,nd 161 to the lower
ends of the jack rcyhnders {471. -These branch
conduits £66 .and 16T have -conventional hand
valves (68 and 69 which may be closed to trap
fluid .in the jack -cylinders to hold the jacks in
position, and these hand valves may beé opened
to bleed fluid from -the jack cylinders when - the
valve 457 s positioned. to connect the conduit
165 to the discharge.conduit {38. The valve box
bore receiving the valve 158 is connected by a
conduit 170 to the reel .motor 127, and the reel
motor discharge is connected by a conduit 111
to the discharge conduit :138. Automatic:con-
trol valve devices 112 are.connected between the
reel motor conduits 170.and 114 for-automatically
maintaining a reduced ‘back pressure on the reel
motor when the :latter is driven ‘backwards and
acts as a pump, to-maintain the power conductor
cable (26 on the cable reel :125 under suitable
tension when the .cable.is .pulled off from the
reel. ‘Since theése .automatic control .devices do
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not -enter into the present invention, descrlptlon
thereof herein iS unnecessary. -~ -

The general mode of use of the 1mproved post
puller will be clearly apparent from the desecrip-
tion given. The machine may be propelled about
the mine and maneuvered into position by the
tractor treads &, 4 driven by the reversible motor
5 through the differential gearing under the con-
trol.of the brakes 403, [04. By suitably control-
ling - these -brakes, the tractor treads may be
driven at relatively different speeds through-the
differential gearing to effect steering 'of the ma-
“chine in a known manner. As the machine moves
into a mine chamber which has no trolley line
or other source of electricity, the conductor cable
{26 may be suitably attached to the trolley line or
other. power source in the main entry, and as
the machine moves forwardly under the propul~-
sion of the tractor treads, the conductor cable
is pulled off from the reel and, at that time, the
reel motor 121 runs backwards and acts as a
pump under a reduced back pressuie as-automat-
ically regulated by the automatic valve devices
472 to maintain the conductor cable under the

desired tension. When the machine is properly s

positioned, the clutch member Ti of the tractor
tread drive is:disconnected and theé tread brakes
{63, i84 are set to hold the. tractor treads against
movement relative to the:tread frames. Jack
pipes are then inserted in the seckets 123 in the
piston rods of the jack pistons, and fluid is then
admitted to the jack cylinders £{7 to mové the
jack pistons cutwardly to bring the jack pipes
into firm engagement with the’roof to hold ‘the
machine rigidly in position between the mine
floor and roof, and the jacks may be firmly locked
in position by closing the hand valves 188 and
{68. The cable on the winding drum 25 may
then be extended to a post or prop to be pulled,
and when properly attached to the post, the
clutch. member {4 of -the winch drive may be
connected and fluid may be vented from the
cylinder 65 to effect application of the high-speed
cluteh 58, 69 -to drive the winding drum 25 in
cable winding direction at g relatively low speed
‘to apply ‘a powerful pulling force to:-the post or
loosen. or dislodge the latter. Immediately upon
loosening of the post, the high-speed- clutch 59;

60 may be released by fluid pressure in-the cylm-
der 84 and fluid under pressure may be admitted
10 the cylinder 49 to effect application of the
brake 28, 4i thereby ‘to drive the winding drum
at.a relatively fast speed in cable winding direc-
tion ‘to pull the dislodged post rapidly from be-
neath the falling roof,
released -by venting fluid from the cylinders 117
under the control of ‘the hand valves 168 and
189 and the slide valve 157 and the clutch mem-
ker {4 may then be disconnected and the clutch
member Tl connected, -and upon reversal of the
motor §, the machine may be propelled by the
tractor treads rearwardly toward the main entry.
The automatic pump reverse including the auto-
matic shuttle valve device 142 maintains fuid

under -pressure in- the pressure passage of the 6

valve box 13§ during reverse running of the
motor 5 so that the reel motor 127 may be oper-
ated to rotate the cable'reel 125 in a direction to
wind in the conductor cable (28 as the machine
meoves rearwardly toward the main entry. “When
the frictional controls:38, 41 and 59, 60 for the
two-speed ‘drum :drive. are ‘both released under

the control of the valves {56 and 162, the capstan

23 may be driven ‘independently of -the ‘cable
winding drum 25 for auxiliary hoistifig purposes:

The jacks may then be
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“and when the clutch member 14 is disconnected,

the  cable may be pulled freely off from the
winding drum 25 by hand.

~As a-result of this invention, an improved
winch is provided, having a two-speed drive for
the cable winding drum and improved control
means whereby the drive may be easily and
quickly shifted from one speed to the cther. It
will further be evident that an improved post
puller is provided, having improved propelling
and steering means and improved jack means
associated therewith for firmly holding the ma-
chine in a stationary position during operation
of the winch. By the provision of the automatic
pump reverse, fluid under pressure in the pres-
sure passage of the valve mechanism is main-

tained -irrespective of the direction of operation

of the pump, thereby enabling drive of the pump
directly from the reversible -machine motor. "It
will further be noted that the improved post
puller is extremely rugged and compact and has

exceptional maneuverability as a result of the
tractor tread mounting. The tread frame adjust-

‘ing meansg provides a simple and-effective adjust-
:ment for the tread drive chains.

Other manners
of use and advantages of the invention w111 be
clearly apparent to those skilled in the art.
While there is in this application specifically
described one form which the invention may as-
sume in practice, it will ‘be understood that this
form of the same is shown for purposes of illus-
tration and that the invention may be modified
and embodied in various other forms without de-
parting from its spirit or the scope of the ap-

pended claims.

What we claim as new and desire to secure by
Letiers Patent is:

1. Ina mobile winch, a tractor base comprising

a ‘base frame-having endless tractor treads for
stpporting and ‘propelling. the same and side
frames on which said treads are guided, motor
operated ‘tread driving means, means for adjust-
ably mounting said side frames on said base
frame for movement in longitudinal vertical
planes relative to said base fr ame, brake devices
for locking said treads against movement rela-
tive to sald side frames when disconnected from
sald driving means, and roof jack devices
mounted on and movable relative to said base
frame with said side frames respectively and en-
gaging the mine roof for securing said tractor
hase in a staticnary position betwsen the mine
floor and roof.

2. Tn a mobile winch, a main frame, endless
tractor tread devices for supporting and propelling
said main frame including side tread frames ar-
ranged at the opposite sides of said main frame
and endless tractor treads guided for circula-
tion. on said tread frames, means for adjustably
mounting said side tread frames on said main
frame for movement in longitudinal vertical
planes relative to said main frame, and ex-
tensible roof jack devices having bottom frames
secured to and supported by said tread frames

espectively, said bottom frames of said jack de-
Vlces movable relative to said main frame with
sald side tread frames.

. In a mobile winch adapted to exert a pull
on a cable, a main frame, endless tractor tread
devices for supporting and propelling said main

‘frame -including tread frames arranged at the

opposite ‘sides of said main frame and endless
tractor treads guided for circulation in orbital
paths on said tread Tframes, and extensible roof
jack devices inclined in longitudinal planes with
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respect to the vertical and in a direction opposed
to the direction of pull exerted on the cable for
securing the winch in a stationary position be-
tween the mine roof and floor, said jack devices
having bottom frames secured to and supported
by said tread frames respectively and fluid cylin-
ders carried by said bottom frames and contain-
ing reciprocable pistons having sockets adapted
to receive sections of jack pipes.

4. In a mobile winch, a main frame, endless
tractor tread devices for supporting and propelling
said main frame including tread frames arranged
at the opposite sides of said main frame and end-
less tractor treads guided for circulation on said
tread frames, and extensible roof jack devices
having bottom frames secured to said tread
frames and fluid cylinders pivotally mounted on
said bottom frames to swing in planes extending
longitudinally of said main frame and contain-
ing reciprocable pistons having sockets adapted
to receive sections of jack pipes.

5. In a mobile winch, a main frame, endless
tractor tread devices for supporting and propelling
said frame including tread frames arranged at
the opposite side of said main frame and endless
tractor treads guided for ecirculation on said tread
frames, and extensible roof jack devices having
bottom frames of inverted generally U-shape ex-
tending above the top runs of said tractor treads
and having the legs of the U secured to the oppo-
site sides of said tread frames.

6. In a mobile winch, ‘g fractor base having
endless tractor treads for supporting, propelling
and steering the same, a cable winding ‘drum
mechanism arranged on said base on a transverse
axis, 2 motor on said base, a transverse shaft hav-
ing its axis arranged parallel to the axis of said
drum mechanism between said drum mechanism
and said motor, driving connections between said
shaft and said drum mechanism, and driving
connections between said shaft and said tractor
treads including a transverse shaft parallel with
said first transverse shaft and spaced longitudi-
nally of said base from said drum mechanism
and said first shaft, said motor located on the
base in the space between said parallel transverse
shafts, and said first shaft located nearer to said
drum mechanism than said second shaft.

7. In a mobile winch, a tractor base having
endless tractor treads for supporting, propelling
and steering the same, a cable winding drum
mechanism arranged on said base on a transverse
axis, a motor on said base, a transverse shaft
having its axis arranged parallel to the axis of
said drum mechanism between said drum mecha-
nism and said motor, driving connections between
said shaft and said drum mechanism, and driving
connections between said shaft and said tractor
treads including aligned shafts arranged with
their axes parallel to the axis of said drum
mechanism at the side of said motor remote from
said drum mechanism and differential gearing
between said aligned shafts. .

8. In a mobile winch, a tractor base having
a pair of endless tractor treads for supporting,
propelling and steering the same, a cable winding
drum mechanism on said base, a motor on said
base, a drive shaft operatively connected to said
motor and arranged on said base between said
drum mechanism and said motor, clutch con-
trolled connections between one end of said shaft
and said drum mechanism, and cluteh controlled
connections between the other end of said shaft
and both of said tractor treads including a drive
shaft spaced longitudinally of said base from

10

15

20

30

40

45

50

55

80

85

70

12

said drum mechanism and said first shaft, said
motor located on said base in the space between
said drive shafts, and said first shaft located
nearer to said drum mechanism than said sec-
ond shaft.

9. In a mobile winch, a fractor base having
endless tractor treads for supporting, propelling
and steering the same,.a cable winding drum
mechanism on said base, a motor on said base, a
drive shaft operatively connected to said motor
and arranged on said base between said drum
mechanism and said motor, clutch controlled con-
nections between one end of said shaft and said
drum mechanism, and clutch controlled connec-
tions between the other end of said shaft and said
tractor treads including aligned shafts arranged
at the side of said motor remote from said drum
mechanism, one shaft operatively connected to
each tractor tread and a differential gearing be-
tween said aligned shafts.

10. In a mobile winch, a tractor base having
endless tractor treads for supporting, propelling
and steering ‘the same, cablé winding drum
mechanism on said base near one end thereof, a
differential gearing arranged near the opposite
end of said base, aligned shafts operatively con-
necting elements of said differential gearing to
said tractor treads respectively, a motor on said
base between said drum mechanism and said
differential gearing, a transverse shaft on said
base between said motor and said drum mecha-
nism and operatively connected to said rhotor,
clutch controlled connections between said trans-
verse shaft and said drum mechanism, and clutch
controlled connections between said transverse
shaft and said differential gearing.

11. In a mobile winch, a tractor base having
endless tractor treads for supporting, propelling
and steering the same, cable winding drum
mechanism on said base near one end thereof, a
differential gearing arranged near the opposite
end of said base, aligned shafts operatively con-
necting elements of said differential gearing to
said tractor treads respectively, a motor on said
base between said drum mechanism and said
differential gearing, a transverse shaft on said
base between said motor and said drum mecha-
nism. and operatively connected to said motor,
clutch controlled connections between said trans-
verse shaft and said drum mechanism, cluteh
controlled connections between said transverse
shaft and said differential gearing, and brake
devices connected to said aligned shafts respec-
tively for controlling the relative speeds of said
tractor treads.

12. In a mobile winch adapted to exert a pull
on a cable, a tractor base having endless tractor
treads for supporting and propelling the same
and side frames on which said treads are guided
for circulation in orbital paths, motor operated
tread driving means, brake devices for locking
sajd treads against circulatory movement rela-
tive to said base when disconnected from said
driving means, and roof jack devices mounted
on said tread frames respectively and secured to
the latter wihin the orbits of said treads and in-
cluding jack elements inclined in longitudinal
planes with respect to the vertical in opposition
to the direction of pull on the cable by the winch
for securing said tractor base in a stationary
position between the mine roof and floor.

13. In a mobile winch adapted to exert a pull
on a -cable, a main frame, endless tractor tread
devices for supporting and propelling said main
frame including tread frames arranged at the
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opposite sides of said main frame and endless
tractor treads guided for circulation in orbital
paths on said tread frames, and extensible roof
jack devices having bottom frames secured to
said tread frames respectively within the orbits
of said treads and including cooperating jack ele-
ments inclined in longitudinal planes with re-
spect to the vertical in a direction opposite to
the direction of pull exerted on the eable of the
winch, said jack devices acting during operation
of the winch firmly to secure said main frame in
a stationary position between the mine roof and
floor.

14. In a mobile winch adapted to exert a pull
on a cable, a main frame, endless tractor tread
devices for supporting and propelling said main
frame including tread frames arranged at. the
opposite sides of said main frame and endless
tractor treads guided for circulation in orbital
paths on said tread frames, and extensible roof
jack devices disposable in positions inclined with
respect to the vertical in a direction opposed to
the direction of pull exerted on the cable for
securing the winch in a stationary position, said
jack devices having bottom frames secured to and
supported by said tread frames respectively, and
extensible jack elements pivotally carried by said
bottom frames respectively, and swingable into
relatively inclined positions in planes extending
longitudinally of said main frame, said jack ele-
ments engageable with the mine roof in either
pivoted position thereof with respect to said bot-
tom frames.

15. In a mobile winch, a main frame, endless
tractor tread devices for supporting and propelling
said frame including tread frames arranged at
the opposite sides of said main frame and endless
tractor treads guided for circulation on said tread
frames, and extensible roof jack devices having
bottom frames of inverted generally U-shape ex-
tending above the top runs of said tractor treads
and having the legs of the U secured to the oppo-~
site sides of said tread frames, extensible jack
elements pivotally mounted on the upper por-
tions of said bottom frames to swing about trans-
verse axes in planes extending longitudinally of
the winch, and stop means on said bottom frames
for limiting the swinging movement of said jack
elements in either direction.

16. In a mobile winch, a mobile base having
supporting and propelling means, a cable wind-
ing drum mechanism arranged transversely of
said base near one end thereof, 2 motor mounted
on said base and having its power shaft hori-
zontally disposed and extending longitudinally of
said base, clutch controlled driving connections
between the adjacent end of said motor and said
drum mechanism and including a transverse shaft
journaled on said base intermediate said drum
mechanism and said motor, and cluteh controlled
driving connections between said shaft and said
supporting and propelling means including a
transverse shaft arranged transversely of said
base at the end of said motor remote from said
drum mechanism, said motor located on said
base longitudinally in the space between said
parallel transverse shafts, and a cooperating
driving connection extending longitudinally of
said base along one side of said motor in longi-
tudinal vertical planes parallel with the motor
shaft.
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17. In a mobile winch, a mobile base having
supporting and propelling means, g cable wind-
ing drum mechanism arranged transversely of
said base near one end thereof, a motor mounted
on said base and having its power shaft hori-
zontally disposed and extending Jongitudinally of
said base, clutch controlled driving connections
between the adjacent end of said motor and said
drum mechanism and including a transverse
shaft journaled on said base intermediate said
drum mechanism and said motor, and clutch con-
trolled driving connections between said shaft
and said supporting and propelling means in-
cluding a connection extending longitudinally of
said base along one side of said motor, aligned
relatively rotatable shafts driven by said latter
connection and arranged transversely of said base
at the end of said motor remote from said drum
mechanism, differential gearing connecting said
shafts, and separate driving connections between
said aligned shaffs and said supporting and pro-
pelling devices respectively.

18. In a mobile winch, a mobile base having
supporting and propelling means, g cable wind-
ing drum mechanism arranged transversely of
said base near one end thereof, a motor mounted
on said base and having its power shaft hori-
zontally disposed and extending longitudinally of
said base, cluich controlled driving connections
between the adjacent end of said motor and said
drum mechanism and including a transverse shaft
journaled on said base intermediate said drum
mechanism and said motor, and clutch con-
trolled driving connections between said shaft
and said supporting and propelling means in-
cluding a connection extending longitudinally of
said base along one side of said motor, a trans-
verse shaft driven by said latter connection and
arranged transversely of said base at the end of
said motor remote from said drum mechanism,
said first mentioned transverse shaft having its
axis lying in a horizontal plane disposed above a
horizontal plane including the motor axis and
said second mentioned transverse shaft lying in
a horizontal plane below said horizontal plane
including said motor axis.

CHARLES F. BALIL,
GEORGE C. DALMASO.
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