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Patented May 4, 1954 

UNITED STATES 

2,677,537 

ATENT OFFICE 
2,6'2,53 

AENERG (SACE ENE SAWENG DRG GENG ARRAS 
WBTS, FIRE PACT IAEANS 

Fra Aak (Carthiaige, Cilicago, HE, assigaci to Goodi 
Faai Raalifacé Sing CoR2Ajay, Chicago, iii., a 
cap graioea of Siggis 

Ajpgication giae 3, 1956, Serial No. 65,536 
(CA. 262-3) 28 (Caiigas. 

This invention relates to an improved aiting 
machine for the continuous cutting and dislod 
ing of coal, Salt, oi'e and the like directly f. 
a Soild nine face Without the usual underg: 
shooting and loading operations. 
A principal object of this invertion is to pr 

Wide a new a 38 ingroved forgia of cognioined rain, 
ing and loading achine capable of producing 
more lump naterial and utilizing isss power for 
the annount of material mined than with foi'ine 
mining aid loading machines. In this connec 
tion the improved machine comprises 8, 3.ii of 
Cooperating digging elements which a otaly 
In?tilised Oil a Ghile frare for siliilianeoS 
Swinging movement toward the inine face to 
remove inaterial in a mannel Whign night, he 
Compared with the operation of a pair of ongs 
or pincers driven into the innine face, thereily 
Cutting and dislodging inaterial in large Illing 
sizes and with a fini?hinum of fines or dust. 

Previous attempts to carry out, direct, in 
operations by tong- or pincer-like arraige:;ae;ats 
have met with failure when applied to iniining of 
hard haterials such as coal, ore and Salt be 
case of failure to aggreciate the Cirogey Knethodi 
of applying power to the digging elements. 

In the present invention, as graphically goi 
trayed in Figure 3, power is utilized most effect. 
tively by application through eaceintric incarns 
such as a crank or cair shaft Which applies an 
increasing force to the cigging eerinents as they 
are driven into the nine face. Ain anciliary fea 
ture inciudes the provision of inpact mechanisin 
Wiich gass; i:2to giperation automatically to apply 
a Series G. 3,338 32CNS to the digging els: Re:S 
whenever they are stalled, or about to be stalled, 
by resistance in the mine face. 
A specific object is the provision of batte; 

clutch means in the drive for the digging ele 
ments which is normaliy in operative out goes into 
operatin auto:hatically responsive to 3, prede 
termined abnormal reaction between the nin: 
face and the digging elements to store driving 
eihei'gy aid "elease it is a Series of Sharp in pagtS 
to overcome the abnormal resistance Inet in the 
face. 
Another object, broadly, is the provisis). Of 

driving means for the digging element Ol' eier 
ments which will apply a series of han: Yes' oldWS 
to the digging element(s) whenever resistance 
to digging exceeds a predetermined value. 
Another object is the provision of driving 

means so arranged that the hammer blow3 Will 
be applied to the digging elements in Simul 
taneous timed sequence to facilitate straight 
line advance of the digging elements into the 

; 

i 
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40 

45 

50 

2 
Without this arrangeinent, if the 

33 kic WS Wei'e periliitted to be struck first 
£2.É. 31.83; eit, 3.33. the Oil the Gine, power 

Would be Wased in Sewing the head of time ina 
chine ineffectively in oine direction or the other. 
A further object is the provision of driving 

Zeans for the digging eienients in Which a single 
driving in 2nner, herein Specificaily disciosed as 
a clank shaft or cann, is utilized to actuate both 
(iigging eierients so they will Swing forward aid 
R}33. Wari is positively simultaneous, tigned 
Secuielce. Whereby the inachine Will dig Straight, 
ahead and not siew off toward oine side or the 
Gther. 

finine face. 

e C. 3. f e d e S C i b e d i W r ini c :-- 

the tong-like digging eierients are mounted CG 
an auxiliary frame which itseif is mounted foi' 

2 aas retractible goverinent with respect 
to the main fraine so the digging elements inay 
28 fed into the nine face While the nail fraine 
is stationary-this being distinctiy a dyaritageous 
in that it provides a fixed platfori, S5akie if 
i.espective of roughiness in the fioor Suiface, for 
driving the digging eleinents into the face. 
Another object is the provision of a CCilined 

innining and loading inachine having concurrent 
ly SWingable digging arriaS mounted Oil a 30}"talkie 
main frame for universal noveinei.it, includirig 
forward and back Ward novereint, up 2.5id dowii 
movement, and side to side novement, Wihereby 
an entire mine face inay be mined out. Without 
tramining the machine forward or Sidewise. 

Cities object; a: adv83.53.ges of the present 
invention will appear in the folio Wing descriptio;i 
a;xen in connectioi with the di'2 Wings in Winici): 
Figure 1 is a plain view of a continuiolis cutting 

and loading machiae employing one einoodinent 
of the present invention; 

Fig. 2 is a side view of the inaciliie stroWin in 
Fig. 1; 
Fig. 3 is a fragmentary enlarged view of 

showing more particulairly tie for - 
the machine consti'20ted in accorda,233 
present invention; 

Fig. 3a is a cross-sectional view of Fig. 3, takes. 
along line 3d-3(t; 

Fig. 4 is a side view of Fig. 3; 
Fig. 5 is a longitudiinal Sectional view pf th3 

loading end of the machine, as Seara aiorg the title 
5-5 of Fig. 3; 

Fig. 6 is a fragicientary ge:'Spective view of the 
joading Yachine silowing the drives for the sig" 
ging arras and for the corpoinéints of tile gatihei 
ing nechanisa; 
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Fig. 6a is a cross-sectional view of Fig. 6, taken 
along line 6a-6a, 

Fig. 7 is an enlarged fragmentary plan view 
of the arrangement for driving the digging arms 
and shows the details of the battering clutch 
means employed to overcome abnormal resist 
ance met by the digging arms; 

Fig. 8 is a graphical representation of the in 
creasing force applied by the digging arms as they 
penetrate the mine face; and 

Fig. 9 is a diagrammatic view of another driv 
ing arrangement wherein auxiliary notor means 
is employed for applying a Series of hammer 
blows to the digging elements responsive to a pre 
determined abnormal reaction between the min 
ing face and one or both of the digging elements; 
this embodiment differs from that covered by the 
previous figures in that separate motor means 
is employed to apply the hammer blows. 

General arrangement 
Referring now more particularly to the draw 

ings, the general arrangement illustrating the 
present invention is best shown in FigS. 3, 4, 5 
and 6, the remainder of the ma?chine, particular 
ly the rear end, being similar to that disclosed 
in applicant's prior application, Serial No. 116,- 
684, filed September 20, 1949, which is nerein in 
cluded merely for the sake of disclosing a COIl 
plete machine serving as an environment for the 
present invention. 
A portable or mobile main frame 3 (FigS. 3 

and 4) is suitably mounted on and propelled 
about the nine by a pair of laterally Spaced, COIl 
tinuous tread devices . A horizontally swing 
able intermediate frame 2 is inlounted on the 
forward end of the main frane for pivotal nove 
ment about a vertical axis 2a-2a of Sleeve 24 
(Fig. 5). The intermediate frame 2 has an ex 
tensible frame i4 Supported and guided thereoil 
for forward and backward movement relative 
thereto and has the cutting and dislodging air 
rangement of the present invention, generally 
designated 5, projecting forwardly therefrom. 
The arrangement 5 Will be described in detail 
Subsequently. 
The lower reach of an endless, Center-Strand 

chain conveyor 9 is mounted on the nachine 
and runs for Wardly in a for Wardly and down 
Wardly disposed section 28 (Fig. 5) of the exten 
Sible frane A and the upper reach runs upward 
ly and rearwardly from the forward end of that 
Section, then runs back Ward beyond the nain 
frame E over a horizontally and Vertically 
SWingable rear discharge end 2 for discharg 
ing the mined material into a Suitable receptacle, 
Such as a mine car, a rubber-tire-mounted shut 
tle car or any of the Well knoWh forins of con 
Weyors of the type used underground in nines. 
A gathering mechanism, generally designated 23, 
is provided at the forward end of the frame Sec 
tion 26 to pick up the mine material from the 
ground and discharge it onto the receiving end of 
the conveyor. 

For horizontally SWinging the front end of the 
machine, the intermediate frame 2, which car 
ries the extensible frame 4, is pivotally mounted 
on the upright sleeve 24 which depends from and 
is herein shown as being formed integrally with 
an upper plate 26 of the main frame 6, and is 
recessed. Within the lower plate of the main 
frame, all as ShoWn in Fig. 5. The intermediate 
frame 2 extends forwardly beyond the sleeve 24 
along the top of the main frame and is slide 
ably supported for horizontal Swinging movement 
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4 
on an arcuate segmental bearing 29 which is car 
ried at the front of the main frame. An arCul 
ate shouldered-under forward end portion 30 of 
the main frame O is slideably engaged by a Seg 
mental retaining guide 3. Secured to the bottom 
of an arcuate flange 32, which latter depends 
from the forward end of the intermediate frame 
2 and functions to hold the intermediate frame 

against vertical displacement during Operation 
of the machine. 
The intermediate frame 2 is swingable about 

the axis 2a-2a of sleeve 24 and fixed in any 
desired position by means of a double-acting 
cylinder 33, the latter being suitably pivoted at 
its head end to a bracket 34 extending laterally 
from a side frame member 35 of the iain frame 
10. A piston rod 36, extensible from Cylinder 33, 
is pivotally connected at its forward end to an 
arm 37 extending laterally from and herein 
shown as being formed integrally with the inter 
mediate frame 2. 
The intermediate frame 2 acts as a slideable 

Support for the extensible frame . AS Shown 
in Fig. 3d, the intermediate frame 2 has two 
longitudinally extending upstanding Wall por 
tions 38 defining a central channel through which 
the conveyor 9 passes. Upper and lower Sup 
porting arms 39 and 4G, respectively, extend out 
Ward from the wall portions 38 and have longi 
tudinally extending vertical Support and guide 
plates 44 at the outer ends thereof. The plates 
44 extend beyond the forward and rear of the 
arms 39 and 4). The upper and lower edge por 
tions of the plates 44 function as slideable Sup 
ports for the extensible frame f4 which has, at 
the rear and on each side thereof, a notO' 35. 
The motors 45 are herein shown as being Welli 
known forms of electric motorS and Serve to 
drive the cutting and dislodging arrangement 
5 and the gathering mechanism 23 in a manner 

to be described in detail. AS ShoW in Fig. 30, 
the motor housings 46 have shouldered guides 47 
extending in Wardly from and along the upper 
and lower edges thereof and Opening toward each 
other for slideably engaging the upper and lower 
edges of the guide plates 44. 
As shown in Fig. 1, double-acting cylinderS 59, 

having piston rods 5 extensible therefron, are 
provided on each side to extend or retract the 
extensible frame 4 relative to the intermediate 
frame 2 along the Support and guide plates 44 
for moving the cutting and dislodging arrange 
ment 5 toward and away from the nine face 
while the main frame O is Stationary on the 
treads . The cylinders 5 are carped to the 
inside of the guide plates A3 by longitudinally 
spaced clamps 53 and they extend beyond the for 
Ward ends of plates 44. As shown in Fig. 3a, the 
piston rods 5 extend through and are secured, 
as by nuts 57, to earS 54 which extend inwardly 
from the housing structures 46 of the extensible 
frame. 

Gathering mechanism. 

As best shown in Figs. 3, 4 and 5, the gathering 
mechanism 23 is mounted. On the extensible fraine 

for for Ward and backward movement theire. 
With, and is pivotal thereon for movement be 
tween a 'down' position to gather dislodged na 
terial directly from the floor and an 'up' posi 
tion to clear the floor during tranning. As 
shown, particularly in Fig. 4, the gathering mech 
anisin 23 includes an apron-like frame structure 
G3 having a flat upper Surface 53t With laterally 
extending trunnions 60 pivotably journaled with 



5 
in Support arms 59 which extend angularly doWin 
wardly from the housing structures & of the 
Xtensioe frame A. 
The gathering techanism 23 is pivotale for 

up and down overnent, about the axis Gf the 
trun.inions S by nears of a pair of double acting 
fluid pressure cylinders 3 (Fig. 4) each having 
a, piston rod 85 extensilie therefron. Each of 
these cylinde's extends along, and inside of, Ole 
of the ailgar Support armS 59, which carry th& 
gathering techanisin. Each is pivoted at its 
rea end to its corresponding support air a 55 
aid its piston rod is pivotally confected at the 
for yard end to ever airn 3 for:red integrally 
With and depending from gear housing 6. The 
gathering nechanisin. 23 lay be of a Yay Well 
known form, but is herein shown as eiing an 
endless chair type, including two laterally Spaced, 
Substantially coplanar, en less citains 6: guided 
in orbital paths about upper, driving SpocketS 
A and lower idle sprockets EEC, for novernet, 
along the top Surface 35 of the inclined apTO 
63. Each of the endies;s chains 333ies a, ,- 
ality of Spaced gathering airs pivotally Coil 
neated thereio and exeiading laterally tiereff's): 
and beyond the forward end of the api'oil 3 at 
their for Waid iii, of tiavel to gifk : OGSe 
naterial froxia the ground, convey it lip Waid aii: 
discharge it, onto the receiving end of the co 
veyor S. 

arli fight, type, incidi 
fined fro; in a plui'alii 
chain vertically aid, horizontally pivo28 

eosite elds to GoSite Siles. Of 
ying fights SS. As shown. ii. Fig. 5 

is chair 3 passes forward froin. 
the Orizontal Section o 
along the in giged segtic if Sa 

o:Id a direction-calinging ider' 
which is journaled a dia,383.ht the for 

of the extensile fraine aid 
iii. and horizontal SectioEiS 

plat v. S. ( 

raine A) aire interposed betWeen, and 
in apping relation with, chain-carrying plates 
35 and is resectively of the nail fraine to 
provide for extension and retraction of the chair. 
Wii corresponding novenents of the extensilie 
fragae is. To perini; the forward portion of the 
chain to extend and retract, in this Yan2r while 
the rear end is guided about a relatively fixed 
ider 33 on the rear Section, chair sightenig 
means, such as disciosed in the above-mentioned 
co-hending application, naay be utilized. For a 
description of the details of that chain tighteil 
ing means, reference should be made to the iOS 
application-briefly, it conprises a structure in 
Which the love; reach of the chain is doped aboli, 
a pair of ider's 37 and fi3 (Fig. 2) which as 
urged apart by Suitable hydraulic nea.ns. 
Chie details relating to the parts of the ina, 

chile efind the interediate fairie are de 
Scribed in detail in the aiove-mentioned Co 
pending application and it is COISidered unneceS 
sary to repeat then here. 

Citting did dislodging arrangement 
The description. Will now be directed primarily 

to the parts illustrating the present invention. 
Referring now to Fig. 6, the spaced side plates 
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6 
l6a of the exterisible frare is are joined at their 
forward ends by a cross-piece 25. Which, itself, 
is formed With forwardly extending, Spaced 
members 282,23, 264 and 236, which carry main 
gearings EE, each held in place y a retaire 
28 (gig. 3). The latter are held in place by 
OS 2. 
Rotatable eccentric neas, in this case a crank 

or caii. Shaft 2 is journaled within the bear 
ings 2:7, with Craik arms 2A2 and 2.2g being 
disposed for retation betWeen sections 252-283 
25-23S, respectively, of the extensibie frame A. 
A vertically pivotable booin. 253 is noulted. On 

the forward end of the extensible frame , oe 
ween Sections 2:3 and 25. 

he rear end of the boom carries a bearing 
2 : , held in place by a bolted retaine; 2 S. At 
the forward end Of the i300E is a pair Of CO 
planar acuate digging anS Or elements 
pivotay not inted on transverse pins 2iS for 
Swinging (levenient towai'i and away froin the 
mine face. The end of Saci digging ai'in is pio 
Wigai. With 2, Siargeet it ultiple-pick-like for 

to faciliate penetration of the Inite 

a 

satio 2 S. 
face. 

the digging arms are interconnected for simul 
tareCUS SWii ging Yovement, to Wai'i and away 
from the nine face, being coincidentally driven 
by the Crank Yea.I.S i , as Wiil IOW be described. 
Referring to Figs. 6 and 6a, along each side of the 
booin is a gibbed fortation 22 having uppe; and 
lower, longitudiinally extending guide slošS 223 
and 223. A reciprocabie slide inerie? 335 having 
upget aid lowes' oilgitudinally extending tongues 
228 aid 22, respectively, eingaged with slots 22 
and 223, is iiiOLated on each side of the boon for 
forward and 23.3kWard in OVenient, responsive to 
rotation of the Crank means 238, as Wii be seen, 
Each of the crank aris 2i and 2 a. is connected 
to a corresponding one of the meinberS 225 foy 
inea is of a Connecting rod 223, each of the latte;" 
being pivoted to its corresponding neither 22i. 
by a Wrist pi. 225. She foi'Ward end of each 
ineinder 225 is provided With a veitical pin 23 
forning a pivotal Gounting for upper and lower 
isks 232 and 33. The later are pivotally 
noliated at their opposite ends on a Sinijar Verti 
cal in 23& extending through the corresponding 
digging afir. Each of the reroe's 225 is hereii) 
shown as guilt up, by Weiding, from a tain 
cearai Section and tipper and lower tongue 
carrying Sections. Ef desired, lioWever, each 
renber 23 inay ge forried as an iiitiai, Uilitairy 
part. As shown in the tira Wings, particularly in 
Fig. 6, the crank aigns 2:2 and E. 2d Will be ci-Sei, 
fro the axis of rotatios of the Craik in the 
saine direction. Thiis, it will be seen that rota 
tion of the cranik re3uits in Si: ; Ulitainecus idi Ward 
and backward nove; i.e., of the coinecting cois 
228. This Willi, in turn, "ecipi'ocate the Seibers 
22.É in unison to ires it, in Siriuli, 31160U.S. forWairs 
and backward Swinging Gove: i.e3t Gi the digging 
arms 2: A tihrough linkage means 23-233. 
Atop the rear end Cition of the boon 3 3, &nd 

held by boits 233, is a pad 23; having a pair of 
upstanding Spaced ears 233. Connected betweein 
the tips of the e3S is a pil 233 engaging the end 
of a piston rod 28 which runs in and out of a. 
double acting cylinder 852, the latter being pivot 
ally mounted by a pin 283 (Fig. 5) to a, braciset 
2.É connected to the extensible fraine it. Thus, 
the cylinder-piston arrangesent, 2.32-25s Will 
he effective through suitable hydraulic conti'ols 
(not shown) to pivot the boon. Up or down about 
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the axis of the crank and maintain it at any 
particular pivotal position when desired. 

Impact-generating means 
Attention will now be directed to the novel 

means for rotatably driving the crank shaft 2 
and for applying a series of hammer blows to it 
when necessary to overcome an abnormal resist 
ance encountered by the digging arms in the mine 
face. 
In Fig. 6 the driving arrangement between the 

two motors 45 and the crank shaft and gathering 
neans is shown. For Simplification, to eXpose 
the parts of the gathering means, the notor on 
the far side of that figure is shown shifted beyond 
its normal position which is indicated in broken 
lines. To further clarify the figure, only the 
connections for driving the crankshaft are shown 
on the near motor and only those for driving the 
gathering mechanism are shown on the far 
motor. It will be understood, however, that each 
motor is connected to drive its corresponding end 
of the crank shaft and one of the gathering 
mechanism driving sprockets . . 

Referring now, first, to the driving arrange 
ment, whereby each motor drives One end of the 
crank shaft, each rotor shaft 286 operates 
through a hammer blow mechanisin 24 (to be 
described in detail) to turn a bevel gear 248, 
The latter meshes with and drives a bevel gear 
249 which, in turn, rotates shaft 25 and turns 
pinion 252. The latter is connected, through 
speed reducing gear's 253 and 234, to drive the 
main gear 256 on One end of the crank shaft. 
This arrangement is duplicated on both sides of 
the machine. 

Referring now to the arrangement for driving 
the gathering mechanism, reference is made to 
the far motor in Fig. 6 where the 1rotor pinion 25 
is shown driving gear 258 through a reach gear 
239. Gear 258 is connected to rotatably drive 
worm 26 through universal joints 232 and 253 
and intersplined shafts 264-266. The Worm 26 
meshes with Won gear 26 and drives shaft 268 
supporting the driving Sprocket i . This ar 
rangement, as pointed out above, is also dupli 
cated on each side of the gathering apron 63. 
The intersplined connection between members 
265 and 266 compensates for the variation in 
distance between each notor 45 and its corre 
sponding Worm 26 as the gathering mechanism 
is tilted up and down about the axis of its trun 
inions S. 
The hamraer blow means, generally designated 

25 Y, comprises in this instance a battering clutch, 
best shown in Fig. 7. The battering clutch has 
a housing 259 and a bore 27 i lined with a bearing 
or bushing 2.2. Journaled within Said bushing, 
for 'otatable and reciprocable anovement, is a 
battering member 223, threaded internally at a 
steep angle as shown at 24. Reciprocable 
novement in one direction is limited by an in 
turned stop shoulder 276 and in the opposite 
direction by an annular retainer 27 held in place 
by bolts 278. One end portion of the internally 
threaded member 23 is provided with a slot 29 
which engages a similarly formed flat-sided pro 
jection or extension 23 provided on the end of 
the rotor shaft 246. In the present instance, the 
opposite sides or edges of the projection 28 con 
prise spaced parallel surfaces 282, and the mating 
surfaces 233 in the member 23 are of like coin 
figuration. The projection 28, however, is 
considerably narrower than the slot 29 in order 
to provide Sufficient clearance for the battering 
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8 
member 273 to move into and out of engagement 
with the projection when hammer blow action is 
required, as will be described. 
The bevel pinion 248 is keyed to a shaft 284 by 

a feather 286, the shaft being rotatably Sup 
ported in a bearing 287 mounted in One end of 
the gear housing 288. The opposite end of Shaft 
284 is formed with steep, external threads 289 
which are engaged with the internal threads 214 
in the battering member 273. The latter is nor 
mally urged to the left (Fig. 7) against stop plate 
27 by a coil spring 29 which is footed against 
an inturned shoulder 292 formed Within the 
housing 269. Under the condition shown in Fig. 
7, which may be considered normal, the battering 
member 273 will engage the projection 28 within 
slot 229 for transmitting rotational force steadily 
from the motors 45 to their corresponding geal'S 
256 through the respective gear trains. An 
annular spacer flange 293, interposed between 
the housing 289 and 288, carries a grease retainer' 
2.94. Between the reciprocable member 23 and 
the spring 29 is interposed a ball bearing men 
ber 296 to provide for rotation of the member 
23 with respect to the Spring. 
In operation each of the impact generating air 

rangements, generaliy designated 247, functions, 
independently of the other, as follows: 

Normally, torque will be transmitted from rotor 
shaft, 249 to the battering member 273 through 
interengagement of the projection 28 and the 
slot, 2:3. The driving torque between member 
2:3 and the shaft, 284 will tend to cause the mein 
ber 2:3 to rotate relative to the Shaft and clinio, 
to the right, up the threads 289. Under normal 
oad conditions, however, this tendency Will b2 
completely off-set by the Spring 29 which Will 
ilaintain the member 273 at its left-hand lirinit, 
as shown in Fig. 7. Under abnormal load condi 
tions, as where the digging arms 2 are Stalled 
in the mining face, or about to be Stalled, the 
battering member 273 will "climb' to the right 
(Fig. 7) upon the shaft 284 to disengage the Slot 
279 from the projection 28. The rotor 246 Will 
then “race' for approximately one-half a revolu 
tion and re-engage the battering member 2:3 
With a hanner blow as the slot of the lattei' is 
pressed back onto the extension 28. Thus, ki 
netic energy will be permitted to build up in the 
rotor for approximately half a turn and applied 
suddentiy to the digging arm drive to permit the 
airns to overconne the abnormal resistance met in 
the face. These hammer blows will be repeated 
until the digging arms are again moving Sinooth 
iy into the face. The torque between the shaft 
283 and the rotor 246 will be proportional to the 
resistance innet by the arms in the mine face and 
the torque at which hammer blow action begins 
to occur will be predetermined by the strength 
Of spring 23. 
The hammer blow means may be incorporated 

at any desired position between the motorS and 
the digging arms. In the present instance it is 
considered advantageous to drive the tWO hann 
mer blow units directly from the two motors, so 
as to be on the high Speed Side of the Crank 2 
and, therefore, impart hammer blows to the dig 
gilng airins at a high frequency. With this ar 
rangement it is recognized that, under Some con 
ditions, the effectiveness of the hammer blows 
may be somewhat reduced by energy absorption 
in the gears and other parts of the drive; hence, 
in certain service conditions, it may be prefer 
able to place the hammer blow generating means 
closer to the digging arms. 
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With the present arrangement, it will be noted 
that the two harmer blow units 3A provide for 
advantageous, independent and fiexible op3ra 
tion. If one should fail for any rea,Son, the other 
Would still operate So as to avoid a possibie Shut 
down which right resuit if both Went out of use. 
Further incre, while both units operate independ 
ently, nevertheless they do cooperate in apply 
ing the above-inentioned battering action to the 
two opposite ends of the crank Shaft. 
The motors (35 will not necessarily be synchro 

nized. So that, in operation, they need not run at 
identical, Synchronous Speeds. On the contrary, 
there are certain practical advantages of per 
initting the motors to run independently over a 
range of conditions whereby, at times, the batter 
iing clutches 24: Will be in phase to Support, one 
another as to 12-gnitude, at other ties coin 
pletely out of phase So as to double the frequency 
of inpacts applied and, at Still other times, at 
intermediate phase conditions, thereby provid 
ing an automatically variable battering arrange 
ment to apply harnner blows to the mine face 
OVer a wide rainge of variations both as to nagini 
tude and frequency, so as to automatically seek 
Out the conditions under which the coal, Salt or 
ore breaks dowii most easily. Under Sonae condi 
tions of innining, it may be found advantageous to 
deliberately run the two motors Á5 at different 
speeds, or to rulin One at a fixed Speed and the 
other at a varying Speed, so as to introduce a, 
fixed or variable “beat' in the action of the in 
act means on the digging arms. 
While Gre specific hanner blow means 2A 

has been described, any other arrangement capa 
ble of generating blows responsive to a predeter 
::ined torque of resistance in the nine face may 
be employed. 

Referring now to Fig. 7, the housing and bear 
iing arrangement for certain of the driving gears, 
not previously mentioned, Will be described. The 
shaft 25 is held at its ends by bearings 23, 
inaintained in plage by retainer caps 283. The 
shaft 293, carrying gears 253 and 254, is similarly 
in ounted in bearings 3A, maintained in page by 
retainai caps 32. 
As pointed out above, previous arrangements 

for driving Swingable digging arms have been 
Satisfactory in that, the load applied to the dig 

iing airn's decreased as they penetrated the Yine 
face. in contrast to this idea, attention is di 
rected to Fig. 8 which is a graphical representa 
tion showing th&t, in the present miner, the dig 
ging force actually increases as the artins pene 
trate the nine face. Fig. 8 is to he considered 
in connection with Fig. 3, where, at the front end 
of the maghine, a line is drawn indicating tihe 
& proXixiate icóation of the nine face as, in 

ragtice, it would be, a few inches ahead of the 
;Coin before digging begins. Starting at the nine 
face are a number of positions indicated “1,” “2,’ 
3,' etc., these positions being the location of 

the tips of the digging arins throughout their 
range of penetration within the mine face. These 

Sitions connoirise the ascissa, of the culiye in 
ig. 3. A representative range of forces, exert 

alie at the end of each digging arm by use of a 
practical size (notor, comprises the ordinate of 
the curve. For example, from Fig. 8, if the force 
applied by each arm at position '1' is 1800 

g 3 

Osition '9' and something higher at position 
“10. 
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Operation. 

in operation, the miner Will be advanced into 
a room 33 ) (Fig. 1) and centrally located with 
its eindless treads : parallei to the sides of the 
OOE). After completing a cut to define a, Spheri 
cally shaped face 3 } , the extensible frame will 
be retracted to the linii, of its trave by ap 
plying pressure through suitaigie hydraulic means 
(not shown) to cylinders 53. The machine will 
then be trainined forward on the treads by 
suitable driving and control means (inct Specif 
ically shown) until the tips 2 9 of digging arms 
2 is are within a few inches of the face, it be 
ing understood that the digging al’nis Will have 
previously been noved to their extreme re 
tracted position, as shown in Fig. 6. She rear 
end section of the conveyor is will he swung 
to discharge onto a suitabie receptacle Such as 
a shuttle car (not shown). Then, by applica 
tion of hydraulic pressure to cylinder S3, the ill 
terrediate fraine 2 will be SW3.3g to aiigi the 
digging eleinents with one side of the innine face. 
The boom 2 3 Will be lowered by application of 
pressure to, or release from, cylinder 252 to lower 
the digging elements to the fooi'. The motors 
£5 Will then be energized by suitable means (not 
shown) to swing the digging arms into the 
inline face, the battering clutches 34 going into 
operation automatically when needed to over 
come abnormal resistance in the face. After ad 
vancing through positions 1-10 (as shown in Fig. 
3) With increasing force (as shown in Fig. 8) 
the arms will be swung back to their retracted 
position for a new bite at a higher level as the 
boom is swing upwardly by pressure admitted to 
cylinder 252 to traverse the face froin floor to 
roof. As the islaterial is dislodged, it will be 
transferred by the gathering mechanism to the 
conveyor 3, which then moves it to the back of 
the machine for discharge onto a Suitable re 
ceptacle. 

In one construction of the nine', provision. 
is made for extending the extensible frame is 
about 24 inches. In raining very hard mate 
rials, the extensible fraine may be Set to dig, 
say, 6 inches into the face. Shen, after the head 
has traversed all the way fron the fioO1 to ceil 
ing, the extensible frame i3 will be advanced 
another 6 inches or So, with respect to the rain 
frame, for the return pass to the floor level. By 
making repeated up and down passes, follow 
ing extensions of the frame 4, the face may be 
iningd in to the ful extent, allowed by the ex 
tensibility of fraine & without changing the 
position of the main frame. 

Solilowing inining cut one side of the face, 
for the full depth peritted oy the extensibility 
of frame 3, the latter will be retracted and swung 
about axis 2a-2a until the digging arms are 
aiigned with the 2diacent uncut portion of the 
face. This portion will then be mined out to 
the extent permitted by the extensibility of frame 

is and these operations will be repeated until 
the entire face is mined fronn top to botton, and 
fron side to sidie to the in axinus depth pel 
mitted by the machise. Shis entire series of 
gperations will have been performed without 
charging the position of the gain frame. When 
it is completed the fraine 6 and the arms 2 
will once incre he retracted to their limits and 
the machine traimmed forward to repeat the Se 
ries of operations in the new face. 
By tieing the in overinent of the two digging 

elerients 2 together with the cornion inen 
ber 2, the haiine blows must necessarily be 
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applied to the digging elements, through the 
member 22, in simultaneous timed sequence. 
This facilitates straight-line advance of the pair 
of digging elements into the mine face. If the 
hanner blows were permitted to be applied first 
to One element and then to the other, much of 
the effectiveness of the impacts would be dis 
Sipated by uselessly slewing the head one way 
and then the other. By applying the hammer 
blows to the two digging elements in simultaneous 
tined Sequence, the pair will advance straight 
into the face. 

It will thus be seen that the present invention 
provides a mining and loading machine which 
drives the digging elements 2 into the mine 
face, With forces which increase With the amount 
of penetration, to rapidly dislodge material, di 
rectly from a Solid mine face in relatively large 
pieces and with a minimum of power consump 
tion. 

Modification employing separate pover source 
for impact-generating means 

Fig. 9 shows a modified form of drive for one 
end of the crank shaft 2 . It Will be under 
stood that the same arrangement might be dupli 
cated for the opposite end of the crank shaft. 
in this arrangement, the battery elements 24. 
(Fig. 6) will be operably connected through the 
Crank Shaft to one of the main driving mo 
torS 45 and an auxiliary motor 260. Control 
means 2 is connected in the drive between the 
main motor and the digging elements. Impact, 
generating means, in this case including a bat 
tering clutch already described under the des 
ignation of numeral 24, is connected in the 
drive between the auxiliary motor and the dig 
ging elements. The impact generating means is 
controlled by the control means 24 for super 
imposing a battering or vibratory load on the 
relatively continuous load applied by the main 
driving motor 45 whenever the resistance encoun 
tered by the digging elements in the mine face 
rises above a predetermined point, as will now be 
described in detail. 
AS Shown in Fig. 9, the main drive gearing be 

tween the motor 45 and the crank shaft 2 is 
identical to that described for the previous em. 
bodiment except that a straight shaft 235 re 
places the battering clutch 247, the latter now be 
ing connected to drive the gear 256 directly 
through pinion 255; and the control means 24 
takes the place of gear 253 and shaft 299. 
The Control means 24 is mounted on a shaft, 

2.99.a. On the right end portion of shaft 2.99g. 
is keyed the pinion 254, the latter being held 
against longitudiinal movement a C-ring 35. 
Held on the opposite end portion by a C-ring 
352 is a relatively wide gear 253a. Adjacent the 
C-ring 352 the shaft is formed with steep threads 
353 engaged with mating internal threads 354 
in gear 253d. At the end of the threaded Sec 
tion is a collar 356. Between the gear 253a and 
pinion 254 is a compression spring 357, seated 
at its right end on an annular bearing member 
358 which is mounted for limited rotatable move 
ment with respect to the pinion 254. While the 
particular torque-responsive control means de 
Scribed may be utilized, it will be apparent that 
any other means capable of responding to the 
reaction between the digging arms and the mine 
face may be utilized to control the application 
of the battering clutch 24 to the crankshaft. 
A normally open limit SWitch 359, mounted 

adjacent the gear 253a, has a roller-carrying ex 

IO 

5 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

O 

12 
tension 36 engageable with the end face of the 
gear. When the gear moves to the right, the ele 
ment 36 follows, permitting Switch 359 to close. 

Referring now to the auxiliary motor portion 
of the circuit arrangement ShoWn in Fig. 9, the 
battering clutch 247 is driven by the motor 26 
through a chain. 265. An electrically actuataie 
connecting clutch 250, being shown only dia 
grammatically, is actuatable to connect the bat 
tering clutch to a pinion 255. With this al 
rangement the auxiliary motor 260 and the bat 
tering clutch may, if desired, be run continuously 
While the mining machine is operating, So as to 
be up to Speed. When needed, and the Connecting 
clutch 250 Will operate instantaneously to 'ans 
init inpact loads to the crankshaft through pin 
iOn 255 whenever the limit SWitch. 359 is closed. 
In operation, the main driving notor 45 a.d. 

the auxiliary motor 260 will normally both be 
running. However, unless the resistance Inlet in 
the nine face rises above an abnornal arolint 
as predetermined by the strength of spiring 35, 
Only the main driving motor 45 Will actually carry 
any load. This load will be transmitted through 
pinion 252d and gear 253a, and, because the 
Spring 357 resists climbing movement of the gear 
253d up the threads 353, the pinion 254 will be 
driven as a unit with the gear 253d, to transmit 
power to the crank shaft. During this time, the 
auxiliary motor 260 is rotating freely by reason 
of the face that clutch 250 remains energized. 
Whenever the digging elements encounter an 

abnormal resistance in the face, the reaction 
will be transmitted backward through the ge3.i- 
ing to cause control gear 25.3a to be shifted to 
its right hand limit, against collar 356, where 
it will be held. So long as the abnormal resistance 
in the face prevails. This will energize clutch 
259 through switch 359 causing the battering 
clutch 24 to go into effect instantaneously to 
Superimpose a battering load upon that applied 
by the main motor 45 to the Crank shaft. 
Under some conditions of operation it may be 

preferable to run the auxiliary motor 269 only 
when vibratory load is called for. The arrange 
ment in Fig. 9 may be revised for Such operation 
merely by eliminating the clutch 25 and CO 
necting the Switch 259 to energize the auxiliary 
motor directly. 
While a preferred embodiment of the present 

invention has been illustrated and described it). 
detail, it should be understood that the in Ven 
tion is not limited to the Specific apparatus Ol' 
arrangement of parts disclosed. 

claim: 
1. In a combined mining and loading naginia: 

for dislodging material directly from a nine face, 
mobile frame means; a pair of cooperating dig 
ging elements pivotally mounted. On Said frame 
means for simultaneous Swinging movement to 
Ward and away from the nine face; drive in eans 
for said digging elements including crank ileanS, 
linkage means connecting said crank nean S With 
said digging elements for Swinging the latter to 
Ward and away from the nine face upon 'Otation 
of the crank means, motor means for rotat3.jiy 
driving said crank means, and battering clutch 
means between the motor means aid the Crani. 
means effective to impart a Series of harnine: 
blows through the crank means to the digging 
elements responsive to a predetermined toigtle 
exerted on said clutch means by Said notOil 

S. 
2. In a combined mining and loading machine 

for dislodging material directly from a mine face, 
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nobile fraine means; a pair of cooperating dig 
ging elements pivotally mounted on said fraine 
iSheans for sin ultaneous Swinging noveline:nt, to 
Ward aid away from the mine face; drive reaias 
for Said digging elements including a rotatah: 
Crank having a pair of crank ai'i is thereon, link 
&ge Eleans Conecting eagh Oi said Craynx 2.53S 
With One of Said digging elements for Sifirging 
the two digging eleinents simultaneously towa'? 
and away from the nine face upoil 'otation of 
She crank, a pair of notor units each having a 
driving connection with said Grank to rotataly 
drive the latter, each of said iiiving connections: 
is cluding a, battering citch operate respansive 
to 2, predetermined torque applied thereto to 
in part a Series of hair); her lows to the digging 
eleinents through the Clark, each of Said 62 
tering clutches being operable independent, of 
the other to apply a series of hairatine' ioWg to 
both of Said digging aris. 

S. in a combined nihing and loading racinia& 
for dislodging in 3ierial directly fron a lite fa. 8, 
isnobile frare realis; a pair of cooperating dig. 
ging elements pivotaly in Olinted on S3.ii ira 8:8 
naeans for Siiraltaneous SWingiing Y.Owegiaei, 50. 
ward and away from the nine fage; drive 3e3}s 
for said digging eiei Yents inci:iing a rotata,38 
crank having a pair of ecceitirie 2:a:: ai'iis, 
thereon, linkage Yeans connecting 32.Éin CF 
ai'in to one of said digging elements at 3. 
tion intermediate the pivot poirit aid the di 
end of Said elekinent for Swingiig the igging ei 
i.ents about their respective fivots to W33rd and 
away from the nine face resic isive to 'ot, 
of the crank; motor means for rotatally drivi 
the crank; and in pact-generating Reais gen 
tween said notor neans and said digging ee 
;i.ents effective to apply a Series of hai RS3. 
to said digging eien3rats l'esponsive to 2. 
terrained reaction between the digging eleine: 3 
and the face. 

4. In a combined initing aid sading 2.5ike 
for dislodging material directly for a, Raine face, 
a pair of cooperating pointed digging ai'i is piv. 
Otally mounted on inobile fraize 3e3nS fo?' 
silitaneous SWirging overei, Aviard he 
rine face; notor teains; a 3:3vable Xerez' 
Connected intermediate S3id notor nearts and 
Said arms for SWinga by driving tile atter si 
taneously toward the nine face Upon roves in eat 
in one direction by said isoto; re33s; ai i i: 
pact-generating years between Said rigtC)" 
in eans and said interediate (senger effecti 
to appy a series of hanaiiner allows, i 
i8neous tied sequiegee, to S3.id digging a 
through said nowable mergei'; 'Jihetely to fa. 
tate advance of the pair of digging 8.3 is iii to 
the nine face. 

5. In a corabined mining aid 33 
for dislodging raterial directly fic: 3, inite face, 
nobile fraine neas; a pair of 3aopeiating dign 
ging elements pivotally rotated on said frate 
heans for sinuitaineous Swinging 32 ove{isit, is 
yard and away from the nine face; drive ineais 

for said digging eienents incling 'ciatable 
'2nk means having a Craik air: for e3, in of the 

digging elements and linkage ine333 confe 
each crank ar, to its corresponding digging ele 
ment for Swinging said eier entS Siriultaneously 
to Ward and a Way froii tie Eirie face res We 
to rotation of the crank meas, Yotor in eans for 
driving Said crank Yeans; and inp3.ci-gelaarat 
ing leans between said notor jeans and said 
digging elements effective to apply a series 
of haminer bioWS to Said digging eiements winie 
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the latter are being SWung forward against the 
faces. 

6. In a CObined mining and loading rachine 
for dislodging material directly fron a nine face; 
irobile fra?he means; a pair of cooperating dig 
ging elementS pivotally mounted on said frame 
Eileans for Sirhutaneous Swinging in ovement to 
Ward and away from the nine face; drive means 
for Said digging elements including crank imeans, 
Iinkage ReaaS consecting said crank means With 
Said digging elements for swinging the latter 
iGW3rd and away from the nine face upon rota 
tion of the Crank nears, a pair of motor in eans 
for rotatably driving Said crank means; and in 
dividial itgaet-generating means between each 
of Said motor Yeans and said crank means be 
ing individually effective to apply a series of ham 
Eier blows to Said digging elements tin rough said 
Craik 2:leans. 

. . a combined mixing and loading machine 
for dislodging material directly fron a raine face; 
iii.obile frare aeans including a main frarae hav 
iag an extensible frame reciprocably mounted 
thereO3); a pair of cooperating digging elements 
pivotally mounted on said extensibie frame for 
Simultaneous SWinging movement, toward and 
a Way f'On the nine face; drive means for said 
sigging elements including rotatahie eccentric 
Se&RS, linkage ineans pivotally connected be 
tweei. Said eccentric means and said digging ele 
File:3ts for SWirgig the latter toward and away 
firg:2, the 132ine face 'esponsive to rotation of Sai 
£338;attic Yea:ns, ictor in eans for rotating said 
eccentric Alleains; and inpact-generating means 
etY720i Saigi notor inea is and said digging ele 

thentis oeing effective to apply a series of han 
2.2i isioWS to Said digging eleinents responsive 
t: 2, 3i'edeterilined ab; orial resistange exerted 
against Said elements by said raine face. 

8. ii. 3 COEabined Yining and loading achine 
for dislodging material directly from a nine 
face: X) obile fraine means: a pair of cooperating 
digging elements pivotally inaounted on said 
fir2:2e ine2ins for siRultaneous Swirging nove 
(i.eit to Waid and away froin the nine face; 
drive linea (S for said digging eierheints including 
rotatable eggeatric Yeans, linkage means be 
tWeen Said ecceintric inea is and digging elezents 
for SWirging the latter toward and away from 
the 2ine face responsive to rotation of said 
eggerati'ic ineans, a pair of notor means for rotat 
ing said eccentric aneans; and individual batter 
ig cilitain ne2:2s between each of said motor 
(8ainS and S&id eccentric neais said battering 
clitch. 73 feais being effective to in part, a series 
of ii.2122mier blows, at different frequencies, 
through the eccentric Yeans to the digging eie 
22.ÉintS i'esponsive to a predeterrained torque ex 
erted Oil eagh clutch ineans by its corresponding 
ii. O.Q. agains. 

9. In a COInlined niining and loading machine 
for dislodging material directly fron a mine 
face, a pair of cooperating digging elements 
pivotally nounted on Eighile fraine reaias for 

ulta3 hectIS Swinging overnent, toward and 
&y f's); the finine face; drive raeans for Swing 

g Saig digging elements toward said face in 
citizing a ZoC, 2 driving gonnection hatween said 
Yilotor allis Said eleynents, said connection includ 
iiig EleanS auticinatically operable in response to 
a predeteritained 2bnormal resistance exerted 

airist, Said elekents by said iniie face for stor 
easj'gy fronn said notor and releasing it, 

epetitiveiy i zai'nei biows applied to said eie 
I:entS to overcoine Said abnormal resistance. 
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10. In a combined mining and loading machine 
for dislodging material directly from a mine face, 
a pair of pointed cooperating pincer-like dig 
ging elements pivotally mounted on inobile 
frame means for simultaneous SWinging move 
ment thereof to move their points in an arcuate 
path toward and away from one another and 
the mine face; drive means for SWinging Said 
elements simultaneously toward one another 
while entering said face including means for 
applying, in Simultaneous tinned Sequence, a Se 
ries of hammer.blows to said digging elements to 
facilitate Straight-line advance of the Iobile 
flane means into the nine face. 

11. In a combined mining and loading inachine 
for dislodging material directly from a mine 
face, a pair of pointed cooperating pincer-like 
digging elements pivotally mounted on nobile 
frane means for Simultaneous SWinging ROWe 
ment thereof to move their points in an arcuate 
path toward and away from One another and 
the mine face; drive means for SWinging Said 
elements simultaneously toward one another 
while entering said face including means auto 
Inatically Operable responsive to a predetermined 
reaction between said elements and said face to 
apply a Series of hammer blows to Said elements 
for overcoming abnormal resistance to digging. 

12. in a combined mining and loading achine 
for dislodging material directly from a nine face, 
a pair of pointed pincer-like digging eleiientS 
pivotally mounted for simultaneous SWinging 
movement to move their pointed portions in 
co-planar arcuate paths toward and away from 
One another and the nine face, aain and 
auxiliary notor means Connected to drive Said 
elements simultaneously toward one another and 
into said face, impact generating rileans aSSO 
ciated with said auxiliary motor leans effective 
at times to apply the power from Said auxiliary 
notor means to Said digging eleinents in a Series 
Of hanner blows, control means between Said 
Iain rotor means and Said elements actuatable 
to one condition responsive to increase of reac 
tion between Said elements and Said face above 
a predetermined abnormal value, Said control 
means being operably a SSociated with Said in 
pact generating means to actuate the latter re 
Sponsive to change of Said control means to its 
said one condition, Whereby Said digging ele 
ninents are normally driven by said main motor 
means and Whereby further, upon rise of Said 
reaction to its Said predetermined Value, Said 
auxiliary motor means will be operable through 
Said inpact generating means to Superimpose a 
vibratory load on both of Said digging elements 
to overcone said abnormal reaction. 

3. In a combined mining and loading machine 
for dislodging material directly from a mine face, 
a pail of pointed pincer-like digging elements 
pivotally mounted for simultaneous Swinging 
movement to move their pointed politions in co 
planar arcuate paths to Ward and away from One 
another and the nine face, a first power means 
operably connected to said digging elements to 
concurrently drive the latter toward one another 
and into the face under conditions of normal re 
action between the elements and the face, a Seg 
Ond power means including impact generating 
means associated with both of Said digging ele 
ments for driving the latter into the face under 
conditions of abnormal reaction between the ele 
ments and the face, and control means aSSo 
ciated with said digging elements and Said Sec 
ond power means and being effective to actuate 
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said impact generating means responsive to an 
abnormally high reaction between the elements 
and face for driving the digging elements in a 
vibratory manner to overcome Said abnormal 
reaction. 

4. In a combined mining and loading Ina 
chine for dislodging material directly from a 
nine face, a pair of pointed pincer-like digging 
elements pivotally mounted for simultaneous 
Swinging novement to move their pointed por 
tions in co-planar arcuate paths toward and away 
fron. One another and the mine face, power means 
operably associated with said digging elements 
for driving the latter toward one another and 
into the face, control means operably associated 
with said digging elements and operable to an 
abnormal condition responsive to rise of reac 
tion between said face and Said elements above 
a predetermined Value, and means for modifying 
the operation of said driving means, responsive 
to change of said control means to its Said ab 
normal condition, to apply a series of hammer 
blows to said face through Said digging elements. 

15. In a combined mining and loading machine 
for dislodging material directly from a nine 
face, digging means including a pair of pointed 
pincer-like digging elements pivotally mounted 
for simultaneous swinging movement to move 
their pointed portions in co-planar arcuate pathS 
toward and away from one another and the mine 
face, drive means effective to exert digging pres 
Sure against both of Said elements, and con 
trol means for said drive means Operable respOn 
sive to a predetermined reaction between said 
elements and said face to modify the operation 
of Said drive means to cause the latter to apply 
a series of hammer blows to Said elements for 
Overcoming abnormal resistance to digging. 

16. In a combined mining and loading machine 
for dislodging material directly from a nine face, 
mobile frame means; a pair of cooperating dig 
ging elements pivotally mounted on said frame 
means for simultaneous Swinging movement to 
ward and away from the mine face; drive means 
for said digging elements including eccentric 
means, linkage means connecting Said ecce 
tric means with said digging elements for Swing 
ing the latter toward and away from the innine 
face upon rotation of the eccentric means, notor 
means for rotatably driving said eccentric means, 
and battering clutch means between the noto; 
means and the eccentric means effective to in 
part a series of hammer blows through the ec 
centric means to the digging elements respon 
sive to a predetermined torque exerted on said 
clutch means by said motor means. 

17. In a combined mining and loading inachine 
for dislodging material directly from a mine face, 
a pair of pointed cooperating pincer-like digging 
elements pivotally mounted on mobile frame 
means for Swinging movement toward and away 
from One another and the nine face; and drive 
means for Swinging said elements toward One 
another while entering said face including means 
for applying a pulsating force to ea?ch of Said 
elements in a direction to press it into the face. 

18. In a combined mining and loading Ina, Chile 
for dislodging material directly from a nine faca, 
a pair of pointed cooperating pincer-like digging 
elements pivotally mounted on mobile fraine 
means for SWinging novement to Ward and away 
from One another and the nine face; means in 
terconnecting Said arms for Simultaneous forward 
and backward movement relative to the face; and 
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drive means for swinging said elements toward 
one another while entering said face including 
means for applying a pulsating force to each 
of said elements in a direction to press it into 
the face. 
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