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U.S. Cl. 280-477 5 Claims 

ABSTRACT OF THE DISCLOSURE 

Push-pull coupling for tandem earthmoving scrapers 
where the coupling may be rapidly connected or discon 
nected permitting the Scrapers to operate either in unison 
or separately. A push block and pull hook are mounted 
on the rear of the forward scraper. A p-ush block and 
means for engaging the hook are mounted on the front 
of a rearw-ard scraper. The means for engaging the hook 
are raised and lowered by a scraper operator through a 
hydraulic jack for rapid engagement or disengagement with 
the hook of the forward scraper. 

____-_m 

Cross-reference to related patents 

U.S. Patent No. 3,290,806 entitled “Controls for Tan 
dem Operated Earthmoving Scrapers,” issued Dec. 13, 
1966 to R. A. Peterson and assigned to the assignee of 
the present invention. ` 

Background of the invention 

The present invention relates to a push-pull coupling 
for earthmoving scraper units and more particularly to 
a coupling having means for rapid connection and dis 
connection o? the coupling whereby the Scrapers may op 
erate intermittently either in tandem or as separate units. 

Tractor-Scrapers of a type which do not have elevators 
but rather are loaded according to their forward motion 
generally do not have suiiicient power for efficient self 
loading. For purposes of an increased loading rate, it is 
common to employ a pusher tractor to provide additional 
power during loading of the scraper. However, this 
method of loading has been at least partly undesirable 
since it requires the use of additional units during loading 
and detracts from overall operating efficiency during an 
earthmoving operation. 
A more recent solution to this problem has been the 

employment of permanently-coupled multiple scraper 
units which may also include unitized controls to permit 
operation by a single operator. Such an arrangement is 
described in U.S. Patent No. 3,290,806 referred to above, 
and has some disadvantages which are overcome by the 
present invention. 

Summary of the invention 
The present invention provides a push-pull coupling 

between selfpowered vehicles wherein the coupling in 
cludes means for rapid connection or disconnection such 
that the vehicles may operate intermittently either in 
coupled relation or as independent units. 
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Brief description of the drawings 
FIG. l is a side view in elevation of the present push 

pull coupling employed between two Scrapers; 
FIG. 2 is a side view in elevation of the push-pull coup 

ling with the parts illustrated in pulling relation; 
FIG. 3 is a side view in elevation of the push-pull 

coupling with parts in pushing relation; and 
FIG. 4 is a plan view of the coupling with parts shown 

in section. 

Description of the preferred embodiment 
The present invention is described below ith particular 

reference to a pair of two engine Scrapers wherein the 
present push-pull coupling may be advantageously util 
ized. However, it will be apparent from the description 
that the push-pull coupling may also be employed with 
single engine Scrapers or with other vehicles which are 
to be intermittently used individually as well as in a push 
pull tandem relation. 
A forward scraper 11 and a rearward. scraper 12 are 

illustrated in FIG. l in an arrangement suitable for tandem 
operation. A push-pull coupling, generally illustrated at 
13, is disposed between the rear of the forward scraper 
and the front of the rearward scraper. The coupling has 
a portion 14 disposable at the rear of the forward scraper 
which comprises a push block 16 and a pulling hook 17. 
The coupling also has a portion 13 disposed upon the 
front of the rearward scraper including a push block 
assembly 19 and a moveable means or bail 21 to engage 
the pulling hook 17. An operator of one of the tractors, 
preferably the rear tractor, controls the position of the 
bail 21 between its engaged and disengaged relation with 
the pulling hook through suitable means such as the 
hydraulic jack indicated at 22. 
Having particular reference to FIGS. 2, 3 and 4, the 

coupling portion disposed at the rear of the forward 
scraper is mounted on its rearwardly extending frame 
work 23 which has a usual push block 24 mounted there 
on. The additional push block structure 16, permitting 
better cooperation with the other coupling components, 
is añixed to the standard push block 24. The pulling hook 
17 is welded to a pair of forwardly diverging braces 2’7 
and a downwardly extending member 28. The braces are 
pinned to the scraper framework at 29 while the down 
wardly extending member is bolted to the push block` at 
31. The braces have cross-pieces 32 and 331 welded thereto 
to provide structural reinforcement. Thus, although stand 
ard pushers may be employed with the coupling portion 
14 if necessary, the pulling hook and its supporting mem 
bers may be readily removed if the forward scraper is 
to be employed with, for example, a standard pusher 
tractor for extended periods of time. 
The rear coupling portion 18 is mounted at the forward 

end of main frame members 34 of the rearward tractor 
by means of forward extending brackets 36 which are 
bolted thereto. The bail 21 for engaging the forward pull 
ing hook is preferably angular and is pivotally connected 
to each of the brackets 36 by means of pins 37. The hy 
draulic jack 22, which is operable by the rearward tractor 
operator, is pivotally connected to the rear tractor frame 
at 38 and has its rod 39 pivotally connected to an offset 
tab 41 of the bail adjacent one of its pivotal connections 
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with the tractor frame. The triangulated support members 
27 of the forward coupling portion cooperate with the 
angular bail to guide it into engaging relation with the 
pulling hook 17. 
To support the rear push block assembly 19, a support 

member 42 (FIG. 4) is disposed transversely between 
the brackets 36 which are bolted to the tractor frame. 
Two pairs of push block brackets 43 and ¿i4 extend for 
wardly and generally upwardly from the support mem 
ber 42. The rear push block comprises a gate assembly 
¿i6 which is pivotally secured to each of the bracket pairs 
by means of a ball joint, one of which is shown at 47. 
To take up shock due to Contact of the front push block 
16 by the rear push block i9, two conventional spring 
groups 48 comprising a plurality of interconnected resil 
ient pads 49 are pivotally supported as at Sil by brack 
ets 51 which are secured to the rear surface of the push 
block gate 46. Each spring group extends rearwardly to 
be bolted to the support member d2 by means of bolts 
SZ. A bar 53 extends laterally through the push block 
gate assembly ¿i6 and projects outwardly a short distance 
on either side thereof. This bar adds strength to the gate 
assembly and provides a down stop for the bail 2l to pre 
vent it from being nosed into the ground at any time. A 
resilient stop block Sli is provided on each of the bracket 
pairs 43 and 44 to provide a positive rearward limit for 
pivotal motion of the gate assembly 4‘6. 
Numerous advantages of the present invention arc read 

ily apparent from a consideration of the operation of a 
pair of tractor-scrapers employing the present push-pull 
coupling. As the scrapers enter a borrow pit or other 
loading area, the rearward tractor approaches the for 
ward scraper with the bail raised by retraction of the hy 
draulic jack to a position illustrated in FIG. 3 and con 
tact of the front scraper push block 16 is made by the 
resilient push block Át6 of the rear scraper. The rear 
scraper can approach the forward scraper slightly askew 
and not appreciably interfere with or atleet the initial 
pusher operation. Due to the reduction of shock through 
the use of the resilient push block, the contact can be 
made with differential speeds of up to approximately four 
miles per hour with no resulting damage to either of the 
tractor-Scrapers. lt is to be noted, however, that gener 
ally straight alignment of the two tractor-Scrapers is rec 
ommended during contact. At this point of the operation, 
the tractive effort of the front scraper, in combination 
with the empty rear unit, will quickly and economically 
load the front scraper bowl. 
As the front scraper is loaded and its tractive power 

thus increased by the added weight, its tractive effort 
is contributed to the rear unit for loading thereof. To 
accomplish loading of the rear unit, the bail is lowered, 
preferably during the prior push operation, into engage 
ment with the pulling hook by the tractor operator caus 
ing extension of the hydraulic jack 22 whereupon the 
bail is lowered over the pulling hook and into contact 
with the forwardly extending support members 27. Since 
the coupling portions are in pushing relation as illustrated 
in FIG. 4, the bail rests upon the support members 27; 
and as the speed of the forward scraper is increased rel 
ative to the rear scraper, the bail rides on the support 
members 27 and is thus guided into positive engagement 
with the pulling hook whereupon the coupling portions 
are in pulling relation as illustrated in FIG. 2. rl`he trac 
tive effort of the front tractor, which has been greatly in 
creased by the added weight in its scraper bowl, can then 
assist the rear unit in loading of its scraper bowl. This 
manner of loading, which was described in more detail in 
US. Patent No. 3,290,806, has been proven by tests to 
reduce loading time, in some instances, to the point where 
both Scrapers can be loaded in essentially the same time 
that each separate unit could be loaded. 

Additional advantages of the present invention are pro 
vided primarily through the ability of the coupling to be 
rapidly engaged and disengaged whereby the two scraper 
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units may cooperate in a tandem relation or may be disen 
gaged during normal operation to permit the two units to 
operate as separate self-contained units. For example, if 
there is a breakdown in either scraper, the other scraper 
may simply continue in operation by itself or in combina 
tion with still another scraper unitl provided with the pres 
ent coupling. Also, the ability to separate the two scraper 
units during operation permits greater maneuverability of 
the units as they leave the borrow pit or loading area and 
travel to an unloading site. Still further, since an operator 
is controlling each scraper unit during its tandem opera 
tion with another unit, proper control of each scraper 
is provided to increase overall operating efficiency. 

Although the invention has been described with a single 
push-pull coupling 13 disposed between a pair of Scrapers, 
it would be desirable for most efficient operation to have 
each scraper equipped with a rear coupling portion 14 
as well as a forward coupling portion 18 for interchange 
ability of a plurality of Scrapers to provide tandem push 
pull units. Still further, the invention was described with 
cushioning means provided only in the push block as 
sembly disposed at the front of the rearward tractor. 
However, to provide for shock occurring in all operating 
relations of the coupling and to permit better cooperation 
between the coupling portions and the tandem vehicles, 
it may also be desirable to provide shock absorbing means 
in the push block at the rear of the forward tractor as 
well as in either the pulling hook assembly or the bail 
which is to be engaged therewith. 
What is claimed is: 
1. A push-pull coupling for disposition between a tan 

dem combination of self-powered vehicles and providing 
for selective coupling and uncoupling of the vehicles while 
traveling at normal operating speeds comprising: 

a coupling portion arranged on the front of one vc 
hicle and including a forwardly facing push block, 
a pivotal bail formed with two elongated members 
which are mechanically secured to a frame member 
of the one vehicle and extend forwardly in angu 
larly closing relation, and means for controlling the 
pivotal position of the bail, the control means being 
disposed for regulation by an operator of one of the 
vehicles, and 

another coupling portion arranged at the rear of the 
other vehicle, the other coupling portion including 
a rearwardly facing push block to generally mate 
with the forwardly facing push block to permit push 
ing of the other vehicle by the one vehicle, and hook 
means for engagement by the bail to permit pulling 
of the one vehicle by the other vehicle, the hook 
means being supported by a structure secured to a 
frame member of the other vehicle, the support struc 
ture including a triangular guide member diverging 
forwardly from the hook and another member ar 
ranged to form a vertical extension of the rearwardly 
facing push block, one of the push blocks including 
shock absorbing means to absorb shock caused by 
contact between said coupling portions during travel 
of the two vehicles. 

2. The invention of claim l wherein the vehicles are 
of the earthmoving type, the support structure for the 
hook of the other coupling portion being pivoted to the 
frame of the other vehicle and including means for main 
taining the support structure in pivoted relation adjacent 
the rearwardly facing push block. 

3. The invention of claim 1 where the vehicles are 
earthmoving scrapers and wherein the forwardly facing 
push block is formed by a gate portion pivotally con 
nected to framework of the rear tractor and the shock 
absorbing means comprises cushioning means disposed 
between the pivotal push block gate and the rear tractor 
framework to absorb shock resulting from Contact be 
tween said push blocks. ' 

4. The invention of claim .l wherein said control means 
is a hydraulic jack interconnected between said rear trac 
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tor and said pivotal bail, said hydraulic jack being op- 2,587,208 2/ 1952 Peterson ________ __ 280-481 X 
erable from the rear tractor to control the pivotal posi- 2,674,815 4/1954 Adams ____________ __ 37-126 
tion of the bail. 2,788,999 4/ 1957 Fryer ____________ __ 280-481 

5. The invention of claim 1 further comprising a me- 2,986,827 6/ 1961 Peterson ___________ __ 37-144 
chanical stop disposed in the coupling portion of the one 5 3,079,176 2/ 1963 Duke et al __________ __ 280--481 
vehicle for interaction with the pivotal bail to limit its 3,243,203 3/ 1966 Hermiz et al _______ __ 280-481 
downward motion and prevent it from nosing into the 3,290,806 12/ 1966 Peterson __________ __ 37-129 
ground particularly when the rearward vehicle is operat 
ing independently, LEO FRIAGLIA, Primary Examiner. 
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