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This invention is directed to, and it is an ob 
ject to provide, an improved fork-lift type of load 
handling machine; the machine being especially 
designed, but not limited, for use to pick up 
stacks of balled hay and load such stacks on a 
transport truck, or to remove the Stacks from a 
truck and pile the stacks on the ground. 
Another object of the invention is to provide a 

material handling machine, as above, which in 
cludes a novel, forwardly projecting folk as 
sembly; each fork being in the form of a screw 
or auger, and said Screws being simultaneously 
and reversibly driven to aSSist; in the loading, or 
unloading of the machine. 
A further object of the invention is to provide 

a material handling machine, of the type de 
scribed, which includes-a novel, clamping or hold 
down frame adapted to forcefully engage a sup 
ported load from above whereby to prevent acci. 
dental displacement of said load from the fork 
assembly upon movement of the machine from 
the pick-up point to the discharge point, Such 
frame being mounted and power actuated in a 
unique manner. 
An additional object of the invention is to pro 

vide a material handling machine, as in the pre 
ceding paragraphs, wherein both the Screw fork 
assembly and the load clamping or hold-down 
frame are mounted on a vertical movable ele 
vator frame, and both power actuated by mech 
anism under the control of the operator of the 
machine from his station thereon, 

It is also an object of the invention to pro 
vide a material handling machine which is de 
signed for ease and economy of manufacture, and 
the machine being a rugged and reliable struc 
ture. 
A further object of the invention is to provide 

a practical material handing machine, and One 
which will be exceedingly effective for the pur 
pose for which it is designed 
These objects are accomplished by means of 

such structure and relative arrangement of parts 
as will fully appear by a perusal of the following 
Specification and claim.S. 
In the drawings: 
Fig. 1 is a side elevation of the machine shows 

ing a stack of balled hay as initially picked up 
from the ground. 

Fig. 2 is a similar view, but shows the stack of 
balled hay. clamped on the fork assembly, and the 
machine maneuvered to position the stack of 
balled hay above a truck bed for unloading. 

Fig. 3 is likewise a similar view, but shows the 
position of the parts as the stack of baled hay is 
unloaded onto the bed of the truck. 
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2. 
Fig. 4 is a sectional plan view showing the screw 

fork assembly. 
Fig. 5 is a fragmentary end elevation showing 

the drive for the screw fork assembly. 
Fig. 6 is a plan View, particularly of the clamp 

ing or hold-down frame. 
Fig. 7 is an end View of said clamping or hold 

dOWinframe. 
Referring now more particularly to the char 

acters of reference on the drawings, the machine 
comprises a wheeled, self-propelled vehicle, indi 
cated generally and in part at ; such vehicle in 
cluding a longitudinal main frame 2 supported, 
at the front, by transversely spaced, pneumatic 
tire wheels 3, and supported, at the rear, by sim 
iiar but driven wheels (not shown). 
At its front end the frame 2 is fitted, between 

the Wheels 3, with an upstanding guide frame 4 
Which is mounted for rearward tilting motion; 
Such rearward tilting motion being accomplished 
by linkage, indicated generally at 5, operated by 
a fluid pressure actuated power cylinder 6. This 
arrangement is generally conventional in fork 
lift type truckS. 
In front of the upStanding. guide frame 4 there 

is a Vertically elongated, rectangular elevator 
frame 7 mounted in connection with the guide 
frame 4 by means of a carriage, shown in part 
at 8. This carriage 8 is power raised or lowered 
in the guide frame 4 by suitable mechanism (not 
ShOWn), which may be of a type conventional to 
fork lift type trucks, and which mechanism is 
under the control of the operator from his station 
On the truck. 
At its lower end the elevator frame is pro 

vided with a forwardly projecting fork assembly, 
indicated generally at 9, and adapted for the en 
gagement beneath a load in supporting relation 
thereto; such fork assembly comprising the foll 
lowing structural arrangement: 
The lower end of the elevator. frame 7 includes 

a rigid bottom cross beam to, and a plurality of 
elongated screw forks project forwardly from 
said cross beam in equally spaced, parallel rela 
tion. The screw forks - are journaled, at their 
rear ends, in connection with the cross beam 
and project therethrough; there being. Sprockets 
2 on the rear ends of the screw forks for 
driving the same. An endless chain 3 drives the 
sprockets 2 in the manner illustrated in Fig. 5; 
the driving run of said chain cooperating with 
said sprockets 2 in under and over relationship, 
as shown. This means that certain of the screw 
forks turn opposite to the others, and the lead 
or pitch of said screws is set so that when rotated 
by the drive, which is reversible, said forks all 
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move the load in an unloading, or loading direc 
tion. 
The endless chain 3, and consequently the 

Sprockets 2, is reversely driven by a motor 4 
mounted in the elevator frame 7, which motor 
includes a drive sprocket 5 over which the chain 
3 is trained. The motor 4 may be of any suit 

able type, but is here shown as a pressure fluid 
driven motor interposed in a pressure system in 
cluding conduits, indicated in part at f6, which 
System is controlled by the operator from his sta 
tion on the machine. 
At their Outer ends the screw forks are ta 

pered, as at , to facilitate their insertion be 
neath a load. 
At its upper end the elevator frame 7 supports 

a forwardly projecting, vertically swingable, load 
clamping or hold-down frame unit, indicated 
generally at 8, which is constructed as follows: 
On Opposite Sides, and at the top, the elevator 

frame 7 includes rigid rearwardly projecting 
brackets 9, and side arms 20 are pivoted, at their 
rear ends, as at 2, to corresponding brackets 9, 
and thence project forwardly to a termination 
generally above the fork assembly 9 intermediate 
its ends. 
The Side arms 20 are adapted to be simulta 

neously power raised or lowered by means of a 
double acting power cylinder 22, pivotally con 
nected to each in upstanding relation between 
the corresponding side of the elevator frame 7, as 
at 23, and a point on the corresponding side arm 
20 ahead of its pivot 2 f, as at 24. The power 
cylinders 22 are simultaneously actuated by a 
fluid pressure System including conduits 25 
Which lead to each cylinder 22; Said System be 
ing valve-controlled by the operator from his 
station on the vehicle. The side arms 20 span 
Oil opposite sides of a rectangular frame 26, and 
said side arms pivotally connect at their forward 
ends, as at 27, to opposite sides of the frame 26 
Centrally of its ends, whereby said frame 26 is 
rockable relative to the side arms 20. Normally, 
however, the frame 26 is maintained parallel to 
the side arms 20 by opposed spring, counter 
balancing units 28 mounted on the side arms 20 
and including rods 29 coupled to ears 38 which 
upstand from opposite sides of the frame 26. 
The frame 26 includes a plurality of cross bars 

3, and each thereof is fitted with a plurality of 
Spaced, dependent spikes 32 adapted for load en 
gagement. 
In operation of the above described machine 

the clamping or hold-down frame i3 is initially 
Set by the power cylinders 22 at a forward and 
upWard incline, and to pick up a load, such as a 
Stack of baled hay 33, the vehicle f is manipu 
lated in a direction to cause the screw fork as 
Sembly 9 to project beneath such stack. At this 
time the Screw forks f l are run in a direction to 
aid in the loading of the stack onto said fork 
aSSembly. In other words, the screws act to pulli 
the load toward the elevator frame 7. At this 
point it should be noted that as certain of the 
forks f f have a lead or pitch opposite to the 
others and turn in opposite directions, side draft 
on the stack is minimized. 
After the stack of balled hay 33 is loaded onto 

the fork assembly 9, in the manner shown in Fig. 
1, the power cylinders 22 are actuated so as to 
pull downwardly on the side arms 20, swinging 
the clamping or hold-down frame unit 8 into 
engagement with the top of said stack of baled 
hay 33. At this time the frame 26 lies fiush or 
horizontal on top of the stack 33, with the spikes 
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4. 
32 penetrating the uppermost bales 34 of said 
stack in the manner shown in Fig. 2. This ef 
fectively clamps the stack 33 between the frame 
unit 8 and the screw fork assembly 9, whereby 
said stack may be carried on the vehicle from 
the pick-up point to the discharge or unloading 
point without tendency of the stack to tip or Spill. 
Also, if desired, the upstanding guide frame may 
be tilted rearwardly so as to correspondingly tilt 
the elevator frame 7 whereby the stack 33 tends 
to hold rearwardly against said frame 7. 
After the stack of balled hay 33 is loaded on 

the fork assembly 9, and clamped from above by 
the clamping or hold-down frame unit f8, as 
above described, the elevator frame 7 is run up 
wardly until the fork assembly 9 is in a horizon 
tall plane higher than the bed 35 onto Which 
the stack is to be deposited. Then the vehicle 

is manipulated until the stack 33 is directly 
over the bed 35 of the truck 36; the elevator 
frame then being lowered until the bottom of 
the Stack rests on a plurality of transverse CrOSS 
members or stringers 37 on said truck bed 35. 
Thereafter, the clamping or hold-down frame 
unit f8 is raised to released position, and the 
vehicle moved slowly away from the truck 36 
(See Fig. 3), with the Screw forks f of the fork 
aSSembly 9 running in a direction tending to un 
load the stack 33; said screw forks turning be 
tween the stringers 37. In this manner the 
stack 33 can be readily and easily discharged 
from the fork assembly 9 onto the truck bed 35. 

It will be recognized that stacks of balled hay 
can be unloaded from trucks and placed on the 
ground merely by a reversal of the above de 
Scribed truck loading StepS. 
The described invention provides a very prac 

tical and effective machine for the handling of 
stacked loads, particularly balled hay; the han 
dling being accomplished rapidly and without 
tine necessity of individually moving the bales, 
and further avoids the necessity of the use of 
pallets for each Stack. 
The structure is rugged and works smoothly, 

even when handling relatively large stacks of 
Substantial weight. 
From the foregoing description it will be 

readily Seen that there has been produced Such 
a device as Substantially fulfills the objects of 
the invention, as Set forth herein. 
While this specification sets forth in detail 

the present and preferred construction of the 
device, Still in practice such deviations from such 
detail may be resorted to as do not form a de 
parture from the Spirit of the invention, as de 
fined by the appended claims. 

Having thus described the invention, the foll 
lowing is claimed as new and useful, and upon 
which Letters Patent are desired: 

1. A material handling machine comprising a 
vehicle mounted, vertically adjustable elevator 
frame, a rigid croSS beam at the lower end of 
the elevator frame, a plurality of screws jour 
naled in connection with the beam and pro 
jecting forwardly as a fork assembly, and power 
means to simultaneously rotate said screws; 
Said power means including a motor on the ele 
Vator frame, and an endless drive connected 
between the screws and motor. 

2. A material handling machine comprising a 
vehicle mounted, vertically adjustable elevator 
frame, a fork assembly projecting forward from 
the lower end of the elevator frame, and a ver 
tically adjustable load hold-down unit project 
ing forward from the elevator frame in spaced 
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relation above the fork assembly; said load 
hold-down unit comprising a pair of trans 
versely spaced arms pivoted to and projecting 
from the elevator frame, power means to simul 
taneously swing said arms up or down, a load 
engaging frame disposed between the arms, and 
means pivoting said load engaging frame inter 
mediate its ends to the arms adjacent their free 
ends for vertical rocking motion of Said frame. 

3. A material handling machine comprising a 
vehicle mounted, vertically adjustable elevator 
frame, a fork assembly projecting for Ward from 
the lower end of the elevator frame, and a ver 
tically adjustable load hold-down unit project 
ing forward from the elevator frame in Spaced 
relation above the fork assembly; Said load 
hold-down unit comprising a pair of tranSVersely 
spaced arms pivoted to and projecting from the 
elevator frame, power means to simultaneously 
swing said arms up or down, a load engaging 
frame disposed between the arms, and means 
pivoting said load engaging frame intermediate 
the ends to the arms adjacent their free ends 
for vertical rocking motion of said frame, there 
being yieldable means between Said load engag 
ing frame and arms tending to maintain the 
frame in predetermined position relative to the 
3.S. 

4. A material handling machine, as in claim 
2, including cross members in the load engaging 
frame, and Spikes depending from Said CrOSS 
members. 

5. A material handling machine comprising a 

O 
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vehicle mounted, vertically adjustable elevator 
frame, a fork assembly projecting forward from 
the lower end of the elevator frame, and a Wer 
tically adjustable load hold-down unit compris 
ing a pair of transversely spaced arms pivoted 
to and projecting from the elevator frame, a 
fiuid pressure actuated power cylinder assembly 
connected between the elevator frame and arms 
to simultaneously swing the latter up or down, 
a loading engaging frane disposed between the 
arms, and means pivoting said load engaging 
frame intermediate its ends to the arms adjacent 
their free ends for vertical rocking motion of 
Said frame. 

FRED C. HEIDRICK. 
JOSEPH A. HEIDRICK. 
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