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UNITED STATES PATENT OFFICE 
2,636,690 

YELDABLE PITMAN FOR, JAW CRUSHERS 
Alexander J. Rouba, Milwaukee, Wis., assignor 

to Allis-Chalmers Manufacturing Company, 
Milwaukee, Wis., a corporation of Delaware 

Application December 30, 1949, Serial No. 136,030 
(CI. 241-269) 6 Claims. 

This invention relates to improvements in 
crushers, more particularly crushers of the type 
in which relatively movable jaws are recipro 
cated with relation to each other to apply crush 
ing forces to objects placed therebetween, and is 
particularly concerned with the protection of the 
frame and jaw actuating mechanism from dam 
age by excessive forces resulting from crushing 
movement with uncrushable material between the 
JaWS. 

In crushers of this type, energy is stored in 
a fiywheel on a rotary eccentric shaft and ap 
plied to overcome heavy loads occurring dur 
ing the crushing of rock and the like. When 
pieces of metal equipment such as tools or the 
like (known as tramp iron) accidentally get be 
tween the jaws, the entire force stored in the 
fiywheel may suddenly be thrown on the frame 
and parts of the mechanism, subjecting then 
to serious damage, unless steps are taken to re 
lieve excessive strain until the abnormal Con 
dition can be corrected. 
The function of protecting the jaw crusher's 

against tramp iron has been served in the past 
chiefly by using weakened “break pieces' at vari 
ous points in the mechanism. These can be more 
or less readily replaced after a break. It has 
also been served by making one or more parts 
elastically yieldable to forces in excess of Such 
a force as it is normally expected the parts will 
transmit, as by use of precompressed springs to 
hold such parts in normal operating relation and 
return them after yielding. 
The present invention resides in a combina 

tion of features including, as a principal link 
in the mechanism, a deformable member. With a 
hydraulically operated expansible chamber de 
vice arranged to maintain the deformable men 
ber in normal operating form throughout the 
normal range of crushing pressures encountered 
but allowing the member to be deformed by ex 
cessive thrust forces. The expansible chamber 
device, upon yielding, pumps a hydraulic fluid 
(normally trapped in the device) into an ac 
cumulator, against a predetermined resistance. 
The fluid (being incompressible) normally acts aS 
a solid part of the device, transmitting the ap 
plied force from one end of the device to the 
other. The fluid pressure accumulator furnishes 
resistance to displacement of the fluid and acts 
to return any fluid displaced into it by deforma 
tion of the link member. Provision is also made 
for complete release of fluid from the device, 
under exceptional circumstances, temporarily de 
activating the mechanism without. interfering 
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With the rotation of the drive shaft and fly Wheel. 
An object of the invention is to create a jaW 

crusher more safe, reliable and efficient as to 
overcoming of the problem of passing uncrush 
able bodies (tramp iron) than known jaw crush 
eÍS. 
Another object of the invention is to create a 

practical safety mechanism for jaw crushers, 
capable of automatically interrupting transfer 
of energy from the eccentric shaft to the mov 
able jaW under certain abnormal conditions, while 
remaining resettable for normal operation by a 
Simple manual adjustment. - 

Still another object is to create an effective 
and reliable yieldable pitman for jaw crushers. 
The in Wention haWing the ab OWe mentioned and 

still other objects and advantages is described 
hereinbelow With reference to the drawings, in 
which: 

Fig. 1 is a top view of a jaw, crusher and hy 
draulic System embodying the invention; 

Fig. 2 is a cross section of the crusher of Fig. 1 
taken on line II-II of Fig. 1, with part of the 
hydraulic System shown in side elevation; 

Fig. 3 is a cross section of the crusher taken on 
line III-III of Fig. 1; 

Fig. 4 is a cross section of a detail of the hy 
draulic System, shown to an enlarged scale; 
And in Which the same reference characters 

indicate the same or similar parts throughout the 
Several views. 
The drawings illustrate a crusher of a well 

known type, which has been improved by in 
Corporation of an embodiment of the applicant's 
invention. The Crusher comprises a frame dis 
posed in a generally horizontal plane on a suit 
able foundation (not shown). At one end of 
the frame is a stationary jaw structure 2. A 
SWing jaw 3 is operably mounted on a pivot shaft 
4 carried by the frame . At the end of frame 
opposite from fixed jaw 2 is an end wall with 

an adjustably mounted toggle bearing block 6. 
Actuably disposed between the Swing jaw 3 and 
the end of the frame to which the block 6 is 
mounted, is a variable length pitman compris 
ing a first portion, such as an eccentric bearing 
block 24, and a relatively movable longitudinally 
extending Second portion, such as a pitman shank 
member 9. A suitable mechanism such as a tog 
gle plate is arranged between the rear surface 
of Swing jaw 3 and a toggle bearing 8 on one end 
of the pitman Shank member 9. Between a sec 
Ond toggle bearing on the shank 9, and toggle 
bearing block 6 on the frame, a second toggle 
plate 2 is arranged. The pitman shank 9 is op 
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3 
eratively connected, at the end opposite the tog 
gle bearings 8 and A, with an eccentric por 
tion 3 of an eccentric shaft 4, journaled for 
rotation in bearings 5 and 6 in frame . The 
details of this connection will be more fully de 
scribed hereinbelow. Flywheels and 8, either 
of which may serve as a drive pulley With a 
driving belt (not shown) engaging its rinn, are 
keyed to the ends of shaft 4. 
At the end opposite toggle bearings 8 and , 

the pitman Shank 9 is given the form of a chan 
nel With Side guide Surfaces 2, and 2 and a 
bottom surface 23. This channel extends at right 
angles to the longitudinal or thrust axis of the 
pitman; and the side guide surfaces 2 and 22 
extend longitudinally of the shank, that is, they 
are essentially formed of straight parallel lines 
extending from the botton surface 23 to the 
end of Shank 3 in a direction generally parallel 
to the longitudinal or thrust axis of the pitman. 
shank. 9... Mounted in this channel is the eccen 
tric bearing block 24 having opposite side Sur 
faces , arranged to fit the side guide Sur 
faces 2 and 22. The top of the channel in the 
pitman shank is closed by an end cap insenber 
26 Secured to the Shank 3 in any suitable known 
manner. The depth of the channel, between the 
inner or lower surface of the cap 25 and the chan 
nel bottom surface 23, is arranged to exceed the 
depth of the eccentric bearing bioc: 24 by at least 
twice, the eccentricity of the eccentric 3 with 
relation to the rotational axis established by the 
bearing journals of shaft 3, for a reason which 
Will be set forth hereinafter. 
The end cap 25 is constructed with a forcibly 

collapsible lorrinal thrust, transmitting iears, 
COmprising a chain be means such as a pair of 
parallel cylinder recesses 2 and 38, in which 
a hydraulically biased means such as a pair of 
piston members 29 and 33, respectively are car 
ried, closely fitting their respective cylinder re 
CeSS?s in longitudinally Slidable flui tight rela 
tion and having lengths substantially greater 
than tvice the eccentricity of the ecceYatric í 3. 
Preferably between the recesses 2 and 23, is an 
aperture 3 through the end cap; and at the 
outer end of this aperture a valve 32 is secured 
rigidly to the end cap. Walve 32 has a valve inem 
ber 33 with an actuating stem projecting through 
the aperture 3 and having a shoulder Si3. The 
valve body has a lateral bore 35 communicat 
ing With the bore in which the stem of mem 
ber 33 slides and in which is a relatively slid 
able latch member 33, spring pressed toward 
the stem 33 by Spring 3 and having an actuat 
ing stem projecting slidably through plug 33 
which closes the outer end of bore 35. The valve 
member 33 normally closes an opening 39 between 
valve chambers 40 and 4 and is pressed toward 
closed position by a spring 32. 
... To the recesses 27 and 28 and the chambers 
40 and 4f of the valve 32 is connected a hy 
draulic System consisting in part of pipes or con 
duits 43, 44 and 45, flexible in whole or in part, 
communicating with recess 2, valve chamber is, 
and recess 28, respectively. Pipes 23, 44 and 85 
all communicate with each other and are con 
nected, by a pressure fluid supply conduit 36, 
with the discharge of a high pressure hydraulic 
fluid pump 4. Stop valves 68 and $9 are placed 
in conduits 44 and 46, respectively. Pump 87 
takes suction from a hydraulic fluid reservoir 58) 
and may be manually operated as by a handle 5 
(as shown), or power operated by any suitable 
known means (not shown). Chamber 4 of valve 

s 

O 

5 

20 

25 

30 

40 

50 

55 

60 

65 

70 

75 

2,636,690 
4. 

32 may be connected as by a flexible waste line 
52 with the reservoir 59, which may be Wented 
to atmosphere as at 53. Also in Open communi 
cation with pipes 43, 64 and A5 is a hydraulic 
fluid pressure accumulator 54, which may be of 
a known type (such as the diaphragan type shown 
in U. S. Patent No. 2,401,791 or the sliding piston 
type shown in U. S. Patent No. 2,021,895). Hy 
draulic fluid is permitted to enter the accumu 
lator only against gas pressures greater than an 
initial charging pressure established by charg 
ing the gas side with compressed gaseous or 
elastic fluid to a redetermined degree. 
On the crusher frame , and rigidly connected 

therewith, is a pitman rest, or stop pad 55 (two 
shown) which will be normally spaced below the 
lower end of pitman neinber 9 by a distance Such 
that, with the piston at its lowest operative po 
sition, there will be a spacing from the rest less 
than the excess of permissible movement of the 
block 23 in the member 3 over twice the shaft 
eccentricity. 
The crusher is prepared for operation by fill 

ing the pressure pipes and conduits, the recesses 
25 and 23, and valve chamber å8, with hydraulic 
fluid, charging the gas side of the accumulator 
with air or nitrogen, or other Suitable elastic 
filid, to a predetermined degree dependent upon 
the desired maxinuin hydraulic preSSure in the 
system, and then closing the valve 48, opening 
the valve 48 and operating pump 4 to iurther 
charge hydraulic illuid into the pipes and recesses 
until the pistons 29 and 30 force the bearing block 
26 down against the bottom surface 23 of the 
channel in the pitman shank 9. The hydraulic 
pressure in the pipes and recesses should then 
oppose the elastic fluid pressure in the accumu 
lator and support the pitman and jaw Operating 
mechanism in operative position. The operator 
then makes sure that the Valve 32 is tripped to 
its normally closed position, opens Valve 48 and 
closes valve 39, and then the crusher is ready for 
operation. Suitable air bleeding cocks or filling 
caps (not shown) may be placed at high-points 
of the system to permit coin plete filling with 
hudraulic fuid, free of air, as is well known in 
the art of hydraulic mechanisins. 

Rotation of the shaft í 4 and flywheels ªl 7 and 
3 will now cause reciprocatory movement of 
pitman shaiak 3 and this in turn will nover the 
toggle mechanisin) to cause SWinging of Swing 
jaw 3 toward and away from fixed jaw 2 through 
a desired arc determined by adjustinent of toggle 
bearing oock S. 
When abnormal crushing pressure reactions 

occur, as when tramp iron gets between the jaws, 
and the preSSure transriitted fron the drive or 
flywheels through the bearing block: 24 and pis 
tOinS 29 and 3 to the hydraulic fluid in recesses 
2. and 28 exceeds the predetermined degree of 
preSSure at Which it has been determined that, 
yielding should occur to protect the rigid parts 
of the mechanism, the hydraulic pressure will ex 
ceed the initial charging pressure of the ac 
Cuimulator and hydraulic fluid will be displaced 
from the recesses 2 and 28 (and connected pipes) 
into the accumulator. She eccentric-bearing 
block 24 will then move relative to the pitman 
Shank 9 so that no further movement of the 
jaw 3 will occur until the pressure on block 24 
is reduced below the predetermined degree. If 
the abnormal condition is alleviated, the swing 
jaw will resume its normal motion. However, if 
the stoppage is of such magnitude that the block 
2 moves sufficiently, relative to Shank 9, so that 
it contacts valve stem 33 and moves the same 
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enough to open the valve 32 appreciably, the latch 
member 36 will move in and engage the shoul 
der 34, holding the walve Open against the Spring 
42 and the pressure in chamber 40, and the pres 
sure will rapidly drop to atmospheric, allowing 
the pitman Shank 9 to fall so that its lower end 
rests and rocks on the rest or stop pad 53. The 
shaft rotation will then cause movement of bear 
ing block 24 and oscillation of the shank 9 with 
out substantial movement of Swing jaw 3. 
To reset the crusher for operation, after the 

tramp iron is removed, or other abnormal con 
ditions cleared up, the valve 48 will be closed, the 
valve 49 will be opened, and the lost hydraulic 
fluid Will be restored to the hydraulic System 
by operation of pump 4 until the block 24 is 
again forced against the bottom 23 of the pitman. 
shank channel. Wave 32 will then be tripped to 
normally closed condition; and the opening of 
valve 48, and closing of valve. 49, then recon 
ditions the crusher for normal operation. 

It will be readily understood that what occurs 
in the crusher protected by the present inven 
tion is not merely a resilient yielding of precom 
pressed springs, but under certain conditions, a 
definite deactivation of the jaW actuating mech 
anism so that it cannot continue to act under. 
Severe Stresses, or resume action, until reset in 
tentionally, as by an operator or by whatever 
known automatic device might be available to 
perform the functions of an operator in detecting 
clearance of the abnormal conditions and reset 
ting the jaw actuating mechanism in response to 
such clearance. The pitman, which, when set 
for normal operation, Will yield Only to a prede 
termined stress on the pitman, will, after a pre 
determined degree of yielding, condition the hy 
draulic System in Such a manner that yielding 
may occur at no-load; and the jaw moving mech 
anism is thus completely deactivated by Some ab 
normal conditions, until deliberately reset to re 
sume normal operation. 
Although but a single embodiment has been 

described and illustrated, it will be apparent to 
perSons skilled in the art that Various changes 
and modifications may be made therein without 
departing from the Spirit of the invention or 
from the Scope of the appended claims. 

It is claimed and desired to Secure by Letters 
Patent: 

1. In a crusher of the type described, the com 
bination comprising: a frame; relatively movable 
jaWS operably mounted in said frame; means 
Operably engaging Said frame and jaws and in 
cluding a pitman and a rotatable shaft journaled 
in Said frame and having a rotatable eccentric 
connection. With Said pitman for giving said jaws 
a Crushing movement, said pitman having two 
relatively movable portions interengaged for 
guided sliding movement, longitudinally of the 
pitman Shank, between two limiting positions, 
One for normal operation and the other to be 
aSSumed Only under abnormal conditions, dif 
fering by at least twice the eccentricity of the 
eccentric shaft connection; and a hydraulic 
fluid Operated mechanism operably connected 
With and having expansible chamber forming, 
relatively movable parts engaging said portions 
and Operable by hydraulic pressure to thrust said 
portions to Said normal operating position in a 
direction to tend to close said jaws; pressure 
fluid accuinulator means hydraulically connected 
With Said expansible chamber and operable to 
receive fluid therefrom at fluid pressures above 
a predetermined degree normally caused by 
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6. 
crushing reaction on said chamber forming 
mechanism; and, a fluid release valve hydrauli 
cally connected With Said chamber and me 
chanically actuable by a predetermined relative 
positional movement of Said pitman portions 
a Way from said normal operating position to re 
lease fluid from said expansible chamber, 

2. A jaw crusher comprising: a frame; a fixed 
jaW. in Said frame; a movable jaw operably 
mounted in Said frame for crushing movement 
relative to Said fixed jaw; a rotatable eccentric 
Shaft journaled in Said frame; and a mechanical 
movement mechanism connecting said shaft to 
Said movable jaw to convert rotation of said 
Shaft into reciprocating motion of said movable 
jaw, characterized by a reciprocating power 
transmitting member of variable length carry 
ing a hydraulic mechanism operable by hy 
draulic fluid under pressure to give said member 
a normal effective operative length; a hydraulic 
System including Said hydraulic mechanism and 
norraially containing a predetermined quantity 
of fluid; a hydraulic accumulator in said system 
for receiving a portion of the fluid from said hy 
draulic mechanism under a degree of pressure 
greater than a predetermined pressure created 
in Said mechanism by normal operation of said 
Crusher and returning Same upon a drop in pres 
Sure; normally closed valve means connected 
With Said hydraulic mechanism for releasing a 
portion. Of Said fluid therefrom under abnormal 
Conditions; and means connected with said valve 
means actuable by a predetermined change in 
effective length of Said member to open said 
valve means. 

3. A pitman for a jaw crusher of the type de 
Scribed comprising: a shank having reciprocating 
mechanism operating bearings at one end; a bear 
ing guide channel extending through the oppo 
site end of Said shank in a direction at right 
angles to the longitudinal axis of said shank and 
having Side guide surfaces extending longitudi 
nally. Of Said Shank; a bearing block mounted in 
Said bearing guide channel, having side surfaces 
fitting Said side guide surfaces and a bearing 
bore extending through said block perpendicu 
lar to the designed plane of motion of said 
Shank and open at both ends of said channel; a 
cap closing the channel end of said shank; a 
cylinder formed in said cap with its longitudinal 
axis parallel to said side guide Surfaces; and a 
piston slidably mounted in said cylinder and 
having a portion engageable with said bearing 
block and arranged to be slidable in a direction 
to force Said block in a direction longitudinal 
of Said shank and toward the said reciprocating 
mechanism Operating bearings, the depth of said 
channel along the longitudinal axis of said shank 
being Sufficient to permit substantial movement 
of Said block in Said side guide surfaces. 

4. In a Crusher of the type described: a frame; 
relatively movable jaw members Operably 
mounted in Said frame; a rotatable eccentric 
shaft journaled in said frame; a variable length 
pitman having an eccentric engaging bearing 
portion and a longitudinally extending second 
portion relatively movable through a limited dis 
tance in a longitudinal direction relative to said 
bearing portion; a hydraulically biased means 
interposed between said bearing and said second 
portion of Said pitman in such a manner that a 
jaw closing force from said eccentric shaft will 
tend to oppose said hydraulically biased means; 
hydraulic fluid pressure accumulator means hy 
draulically connected with said biased means to 
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receive fluid therefrom at pressures induced by crushing pressures in excess of a predetermined 
degree and to return said fluid against lesser in 
ferior pressures; a fluid release valve hydrauli 
cally connected with said biased means and nor 
mally preventing escape of fluid therefrom, said 
valve being actuable to release: fiuid from Said 
biased means when said bearing portion moves 
a predetermined distance relative to said Second 
portion. yº - 

5. A variable length pitman member for ajaw 
crusher, comprising: an eccentric bearing por 
tion; a Second portion having longitudinally ex 
tending guide surfaces engaging matching sur 
faces on said eccentic bearing portion in limited 
longitudinally slidable relation in a manner to 
provide for movement of said second portion 
toward and away from a normal pitman-operat 
ing-length-determining position with relation to. 
said bearing portion; hydraulic pressure expan 
sible chamber means operably engaging said 
bearing and Second portion in a manner to: thrust 
said second portion toward said normal posi 
tion; a hydraulic, accumulator hydraulically con 
nected with said expansible: chamber means tó, 
receive fluid therefrom under pressures in excess; 
of a predetermined pressure; a normally closed 
hydraulic fluid release valve connected to said 
expansible chamber means for releasing fluid 
therefrom; and means operably connected with 
said pitman portions for opening said valve upon 
a. predetermined movement. of said second por 
tion relative to Said bearing portion. 

6. A jaw crusher pitman assembly comprising: 
a Shank member having toggle end bearings 
formed thereon at One end and a transverse 
channel formed at the opposite end, the bottom 
of Said, channel extending parallel with said 
toggle end bearings and its; side, walls being 
parallel and extending, longitudinally of the: 
thrust, axis; a parallel-sided, eccentric-engaging 
bearing member mounted in said channel and 
slidably guided therein; for relative: movement. 
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8 
longitudinally of the thrust axis of said shank 
member; an end cap secured to said shank mem 
ber in bridging relation to said channel and Serv 
ing to limit movement of Said bearing member in 
said channel; a cylinder recess in said end cap, 
opening into said channel; a piston operable by 
fluid pressure in said recess and having a portion 
engageable with said block to urge the same 
along the thrust axis of Said shank member in 
the direction of said toggle bearing end; a nor 
mally closed valve member mounted in said end 
cap and having a movable actuation element ex 
tending longitudinally of Said thrust axis of said 
shank member into the path of movement of said 
bearing member relative to said shank member, 
said valve being hydraulically connected with 
said cylinder recess and openable by said actuat 
ing member to release fluid therefrom in response 
to a predetermined degree of relative movement 
of said bearing member in the direction of said 
end Cap. 
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