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2,928,558 
MACHINE FOR TELTING AND LIFTING ALOAD 5 

Calvin Bamford and Mayo S. Prentice, Tacoma, Wash., 
assignors to Globe Machine Manufacturing Co. Inc., 
Tacoma, Wash., a corporation of Washington 

Application April 9, 1957, Serial No. 651,610 
9 Claims. (C. 214-1) 

This invention relates to a machine for tilting and lift 
ing a load. 
An object of this invention is to provide a machine 

of this nature which is especially well adapted for tilting 
and lifting a load of large flat superposed articles, such 
as sheets of plywood, wall board or like material, in fa 
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cilitating the transfer or feeding of these articles one at 
a time to other machines or devices. 
Another object of this invention is to provide a ma 

chine for tilting and lifting a load of large flat super 
posed sheets of material in such a manner that the sheets 
can be quickly and easily handled by one person in 
feeding them one at a time to other mechanism, this 
machine including simple and efficient devices for con 
trolling and bringing about the tilting, lifting and lower 
ing movements. 
Another object is to provide a machine of this type 

which is compact and readily portable and one which 
can rest directly on the floor of the building in which it 
is used and does not require the provision of a pit in the 
floor for its installation and operation thus doing away 
with the inconvenience of a floor pit and saving the ex 
pense of a floor pit and making possible the quick and 
easy movement of the machine from one operating loca 
tion to another. 

Other objects of this invention are to provide a ma 
chine for tilting and lifting a load which is simple and 
durable in construction, highly efficient in operation and 
not expensive to manufacture. 

Other objects of this invention will be apparent from 
the following description taken in connection with the 
accompanying drawings. 

Figure 1 is a detached top plan view of the base of 
this machine, the two upper frames being removed. 

Fig. 2 is a front elevation of the complete machine 
with the two upper frames shown in their lowermost 
horizontal position. 

Fig. 3 is an end elevation looking in the direction of 
broken line 3-3 of Fig. 2. 

Fig. 4 is an end elevation similar to Fig. 3 but show 
ing both of the upper frames tilted and showing the up 
permost frame raised to approximately its maximum ele 
wated position. 

Fig. 5 is a combined hydraulic and electric diagram 
illustrating schematically the tilting and lifting devices 
and control means therefor. 

Fig. 6 is a view in side elevation, with parts in sec 
tion, taken substantially on broken line 6-6 of Fig. 4, 
the base frame and parts carried thereon being omitted. 

Fig. 7 is a plan view, with parts in section, taken 
substantially on broken line 7-7 of Fig. 6 showing the 
tilt frame with the base frame omitted. 

Like reference numerals refer to like parts throughout 
the several views. 
The machine shown by way of illustration in the draw 

ings comprises a rectangular base frame B formed of 
end angle bars it, side angle bars 11, cross bars 12, a 
longitudinally extending bar 13, and a base plate 14. The 
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base plate 14 serves as a support for a pump unit assem 
bly comprising an electric motor 15, a tank 16 for liq 
tiid, such as oil, used in the hydraulic devices, a pump 
7, which may be disposed within the tank 16 and two 

electrically controlled valves 18 and 19. The valves 8 
and 19 are connected by an oil pressure conduit 20 with 
the pump 17 and they control the flow of oil under pres 
sure to hydraulic cylinders 21, 22 and 23, as hereinafter 
eXplained. A relief valve 24 can be provided in connec 
tion with the conduit 20. 
A rectangular tilt frame T, formed of two end angle 

bars 25 and two side angle bars 26, is positioned above 
the base frame B in registration therewith and has one 
lateral edge portion thereof hinged to said base frame by 
pivot pins 27. The pivot pins 27 pivotally connect rigid 
brackets 28 on the tilt frame T with other rigid brackets 
29 on the base frame B. Preferably the tilt frame T is 
of slightly smaller size, in plan, than the base frame B. 
The two hydraulic tilt cylinders 2i and 22 are posi 

tioned between the angle bars 10 and 25 at the respec 
tive ends of the base frame B and tilt frame T. One 
end portion of each cylinder 2 and 22 is connected by 
pivot means 32 with the base frame B. A piston rod 31 
protrudes from the other end of each of said cylinders 
23 and 22 and is provided with a forked bracket 33 with 
in which preferably three independently rotatable rollers 
34, 35 and 36 are mounted on a bearing pin 37. Pref 
erably the rollers 34 and 36 are slightly larger in diame 
ter than the rollers 35. Each smaller roller 35 rolls on 
an inciined tilt cam 40 which is rigid with the adjacent 
end bar 10 of the base frame. Slots 39, Fig. 7, in the 
base flanges of the end angle bars 25 of the tilt frame 
provide clearance for the higher end parts of the cams 
40 when the tilt frame is in a lowered position. Each 
larger roller 34 and 36 is transversely offset relative to . 
the adjacent tilt cam 40 and engages with the base flange 
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of the adjacent angle bar 25 of the tilt frame. This 
provides low friction means for angularly moving the tilt 
frame T upwardly about the axis of pivots 27 in response 
to outward movement of the piston rods 31 in their cyl 
inders 2 and 22. 
Two generally upright track bars 41 and 42 are rigid 

with the brackets 28 and are thus rigid with the corner 
portions of the tilt frame T. The track bars 41 and 42 
are perpendicular to the tilt frame and move angularly 
therewith. A cross member 43, Fig. 2, extends between 
the two track members 41 and 42 a short distance below 
their upper ends to add strength and rigidity to the up 
right structure. A material transfer roller 44 is rotative 
ly and preferably adjustably supported by the upper end 
portions of the upright track members 41 and 42 and 
facilitates the transfer of large sheets of material, as here 
inafter described. 
A rectangular lift frame L is positioned above the tilt 

frame T and is movable toward and away from said tilt 
frame. The lift frame L comprises end bars 45, side 
bars 46 and a table top or deck 47. The side bar 46 ad 
jacent the two upright track members 41 and 42 has two 
rollers 48 mounted thereon adjacent its respective ends. 
and these rollers 48 are adapted to roll on the track bars 
4. and 42 as the lift frame L. moves up and down. 
Two pairs of relatively crossed leveling bars connect 

the respective sides of the tilt frame T and lift frame L. 
Each pair of leveling bars comprises two bars 49 and 50 
pivotally connected with each other mid way between 
their ends by a pivot member 51. The bars 49 and 50 
of each pair are respectively connected at one end, by 
pivot members 52 and 53, with the side angle bars 26. 
of the tilt frame T and the side angle bars 46 of the 
lift frame L. At their other ends the bars. 49 and 50 
of each pair are respectively provided with transversely. 
extending rigid bearing pins or studs 54 and SS which 



3 project through slots 56 and 56 in the respective side 
The bars 26 of the tilt frame and 46 of the lift frame. 

bearing pins 54 and 55 have rollers 57 rotatively mount 
ed thereon. The lowermost rollers 57, carried by the leveling bars 50, roll within-trackways formed by weld 
ing short pieces of inverted angle bar 58 to each side bar 
26. The uppermost rollers 57, carried by the leveling 
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bars 49, are positioned between the bottom surface of 
the deck 47 and plates 59 which are welded to the side 
bars 46 of the lift frame. The leveling bars 49 and 50 
add strength and stability to the structure and keep the 
lift frame parallel with the tilt frame at all times. The 
rollers 57 minimize the friction and binding which could 

O 

occur if bearing pins. 54 and 55 were allowed to operate 
in sliding contact with the walls of the slots 56. 
Upward and downward movement of the lift frame 

L is controlled by the hydraulic cylinder 23, which has 
one end connected by pivot means 61 with the tilt frame 
T and has a piston rod 62 protruding from its other end. 
A cross bracket 63 on the outer-end of the piston rod 62 
has a bearing member 64 protruding from each end 
thereof. Two rollers 65 and 66 are rotatively mounted 
on the bearing member 64 adjacent each end of the cross 
bracket 63. The outermost rollers 66 are respectively 
positioned in registration with two lift cams 67 which 
are rigidly secured to and supported by angle bars 68. 
The bars 68 are rigid with tilt frame T and extend lon 
gitudinally thereof. The two innermost rollers 65 are 
offset inwardly from the lift cams 67 and are positioned 
to contact a face plate 70 on a lift arm. The lift arm 
has two side bars 71 and a back plate 72. The lower 
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ing movement at the then attained tilt, and if switch 
83 is held closed, will energize control. 81 and supply 
oil under pressure by way of lift control valve 19 and 
conduit 91 to the lift cylinder-23 and begin to move the 
lift frame L upwardly parallel to track members 41 and 
42. By opening and closing the foot switch 83 the lift 
frame L can be moved upwardly step by step along the 
track members 41 and 42 and its upward movement 
accurately controlled to facilitate the successive discharge 
of Superposed objects, such as plywood panels one after 
another over the roller 44. Movement of the lift frame 
L can be accurately controlled and it can be stopped and 
held at any desired elevation. The capacity for elonga 
tion of the lift cylinder 23 and its piston rod 62 limits 
the maximum upward movement that can be imparted 
to the lift frame L to substantially the position in which 
it is shown in Figs. 4 and 6. 
To lower the lift frame Land move it and the tilt frame T from any raised and tilted position back toward 

a fully lowered and horizontal position the foot switch 
83 is opened and the foot switch, 84 is momentarily 
closed. The closing of switch 84 energizes the relay 87. 
and both of the electrical controls 80 and 82. The relay 
87 holds the circuits to controls 80 and 82 closed and 
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end of the lift arm is pivotally supported from the tilt: 
frame by pivot means 73. The upper end of the lift 
arm carries a transverse roller 74 which engages with 
the under side of the deck 47 of the lift frame L. The 

said controls position the valves 18 and 19 so that ex 
haust or return flow fluid passageways are established 
as follows: From tilt cylinders 21 and 22 through con 
duit 90, valve 18 and conduit 92 back to tank 16 and 
from lift cylinder 23 through conduit 91, valve 19 and 
conduit 93 back to tank 16. This allows gravity to si 
multaneously lower the lift frame L and tiltingly move 
both frames L and T back toward a horizontal position. 
When both frames L and T reach their lowermost hori 
Zontal position, as shown in Figs. 2 and 3, they open the 

lift arm occupies a position between the two lift cams 
67 when it is folded and is capable of being moved into 
an inclined position approximately as shown in Fig. 6 is 
when the lift frame L is raised to its maximum height. 
Upward movement of the rollers 66 along lift cams 67 
will raise the lift frame L. Movement of rollers 66 
downward along lift cams 67 will control the lowering 
of said lift frame L. . . . . . . 
The Fig. 5 diagram shows the motor 15, pump 17, 

valves 18, and 19, conduit 20, tilt cylinders. 21 and 22 
and lift cylinder. 23. Motor 15 is energized from cir 
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cuit wires 75 and has a control circuit including a motor 
starter 76, a start switch 77 and a stop switch 78. The motor 15 runs continuously during the operation of the - 
machine. The valves 18 and 19 are electrically con 
trolled and are operated by devices such as solenoids or 
electromagnets indicated by 79, 80, 81 and 82. These 
control devices are connected by suitable circuit means 
with two normally open foot switches 83 and 84, two 
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limit switch 86 and break the circuit to relay 87 and 
valve control devices 80 and 82. In the use of this device a load of large flat super 
posed panels can be placed on the deck 47 with their 
edges against the track members 41 and 42 when both 
frames L and T are in their lowermost horizontal posi 
tion. To discharge these panels one at a time the op 
erator closes the foot switch 83 whereupon the frames 
T and L. will first be tilted until the limit switch 85 is . 
operated and then the hydraulic means will begin to 
move the lift frame upwardly. The operator can stop 
the upward movement of the lift frame and hold it in 
any desired position by opening the foot switch 83 and 
one operator can easily guide large panels off over the 
transfer roller. 44 and accurately position them on any 
panel receiving device. The feeding of large panels one 
at a time to other machines is done by sliding the top 
panel off of the stack or load which rests on the lift 
frame. Different materials have different textures and 
different friction characteristics, some materials slipping 

limit switches 85 and 86 and a hold-in relay 87 in the 
circuit of limit switch 86. Preferably the foot switches 
83 and 84 are interconnected so that they can not both 
be closed at the same time. The limit switch 85 is a 
double pole or two way switch and is preferably mounted 
on the base frame B, Fig. 4, and connected by flexible 
and adjustable means 88, which may be a chain, with 
the tilt frame T. When the motor 15 is operating and 
the tilt frame is horizontal or in any position below its 
position of maximum tilt the limit switch 85 will ordi 
narily be in the poistion shown in Fig. 5 and closure of 
the foot switch 83 will energize valve control device 
79 and supply oil under pressure by way of valve 18 and 
conduit 90 to both of the tilt cylinders 21 and 22. If 

55 
more easily than others. This makes it desirable to be 
able to adjust the angle or incline at which the lift frame 
and panels resting thereon will be stopped. Varying the 
effective length of the connector 88 between the limit 

i. switch 85 and the tilt frame T provides one satisfactory 
way of adjusting the angle to which the tilt frame and 
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foot switch 83 is held closed the tilt frame T and lift 
frame L. will both be tiltingly moved to approximately 
the angle at which the tilt frame is shown in Fig. 4, it 
being understood that this angle is subject to adjustment. 
As the tilt frame approaches the limit of its angle the 
limit switch 85 will be operated to open the circuit to 

70 

the tilt control device 79 and close the circuit to the 
lift control device 81. This will stop and hold the tilt 75 

lift frame and load will be moved before they are stopped 
by the actuation of the limit switch 85 and this enables 
the operator to control 
panels. . . . . . . . . . . . . . . . - 

This machine is compact and the lift frame L can be 
lowered close enough to the floor for convenient loading 

the ease of discharge of the 

without necessitating placing any parts of the machine 
in a pit. This savest he expense of providing a floor 
pit for the installation of the machine and saves time 
and expense if the machine is to be moved from one 
location to another. . . . . . . . . . . . . The foregoing description and accompanying drawings 
clearly disclose a preferred embodiment of this invention 
but it will be understood that this disclosure is merely 
illustrative and that changes may be made within the 
scope of the following claims. . . . . . 

  

  

  



2,928,558 
5 

We claim: 
1. In a machine for tilting and lifting a load, a nor 

mally horizontal base frame; a tilt frame hinged to said 
base frame for movement between a position parallel 
with and a position inclined relative to said base frame; 
a lift frame supported parallel with and carried by and 
movable toward and away from said tilt frame between 
a position in which the lift frame is closely adjacent 
the tilt frame and a position in which the lift frame and 
tilt frame are spaced a substantial distance apart; power 
means operable in tilting the tilt frame and lift frame 
relative to the base frame; and other power means op 
erable in moving the lift frame away from the tilt frame. 

2. In a machine for tilting and lifting a load, a normally 
horizontal base frame; a tilt frame having one edge por 
tion thereof hinged to an adjoining edge portion of said 
base frame; a lift frame parallel with and positioned in 
registration with said tilt frame; bars connecting said 
lift frame with said tilt frame providing parallel move 
ment of said lift frame toward and away from said tilt 
frame between a position in which the lift frame is closely 
adjacent the tilt frame and a position in which the lift 
frame and tilt frame are spaced a substantial distance 
apart; power means operable in tilting the tilt frame 
and lift frame relative to the base frame; and other 
power means operable in moving the lift frame away 
from the tilt frame. - 

3. In a machine for tilting and lifting a load, a nor 
mally horizontal base frame; a tilt frame superposed on 
said base frame and having one edge portion thereof 
pivotally connected with an adjoining edge portion of 
said base frame; upright track means rigid with and sub 
stantially perpendicular to the pivoted edge portion of 
said tilt frame; frame tilting means interconnecting said 
base frame and said tilt frame providing tilting move 
ment of said tilt frame; a lift frame positioned above 
and connected with said tilt frame and supported for 
movement toward and away from the tilt frame, said lift 
frame being capable of receiving a load of flat super 
posed articles; and frame lifting means interconnecting 
said lift frame and said tilt frame, said lift frame and 
the load thereon resting against said upright track means 
when said lift frame and said tilt frame are in tilted po 
sition. 

4. In a machine for tilting and lifting a load of super 
posed flat articles, a normally horizontal base frame 
adapted to rest on a floor; a tilt frame positioned in 
registration with and disposed on said base frame and 
having one edge portion thereof pivotally connected with 
an adjoining edge portion of said base frame; upright 
track means rigid with the pivotally mounted edge por 
tion of said tilt frame and disposed substantially per 
pendicular to said tilt frame; a lift frame positioned above 
and connected with said tilt frame and supported for 
movement toward and away from said tilt frame; roll 
ers mounted on an edge portion of said lift frame posi 
tioned to roll on said track means; a transfer roller ro 
tatively supported by the uppermost portions of said 
track means and disposed parallel with the lift frame; 
power means operable in tilting the tilt frame and lift 
frame relative to the base frame; and other power means 
operable in moving the lift frame in a generally upward 
direction relative to the tilt frame. 

5. In a machine for tilting and lifting a load of super 
posed flat articles, a normally horizontal rectangular 
base frame; a rectangular tilt frame positioned above 
and capable of resting on said base frame in registra 
tion therewith and having one lateral edge portion piv 
otally connected with an adjoining edge portion of said 
base frame; two spaced apart track bars rigid with the 
respective corners of the pivotally mounted edge of said 
tilt frame and extending upwardly perpendicular to said 
tilt frame; a transfer roller rotatively mounted by the 
upper end portions of said track bars and extending be 
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6 
tween said track bars parallel with said tilt frame; a 
rectangular lift frame parallel with and positioned above 
and in registration with said tilt frame; bars connecting 
said lift frame and said tilt frame providing parallel 
movement of said lift frame toward and away from said 
tilt frame; rollers mounted on an edge portion of said 
lift frame positioned to roll on said upright track mem 
bers; hydraulic means disposed between the base frame 
and the tilt frame operable in tilting the tilt frame and 
lift frame relative to the base frame; and other hydraulic 
means disposed between the tilt frame and the lift frame 
operable in moving the lift frame away from the tilt 
frame. 

6. In a machine for tilting and lifting a load, a nor 
mally horizontal base frame; a tilt frame positioned above 
and in registration with said base frame and having one 
edge portion thereof pivotally connected with an adjoin 
ing edge of said base frame; inclined cams on the base 
frame; roller tracks on the tilt frame adjacent said in 
clined cams; rollers operable between said cams and said 
roller tracks; hydraulic cylinders pivotally supported on 
the base frame and connected with said rollers for mov 
ing the same in tilting said tilt frame; a lift frame po 
sitioned above and registering with and movable toward 
and away from said tilt frame; and hydraulic means op 
erable in moving said lift frame away from said tilt 
frame. 

7. In a machine for tilting and lifting a load, a nor 
mally horizontal base frame; a tilt frame positioned above 
and in registration with said base frame and having one 
edge portion thereof pivotally connected with an ad 
joining edge portion of said base frame; a lift frame po 
sitioned above and in registration with said tilt frame; 
parallel movement means connecting said tilt frame and 
said lift frame; hydraulic devices disposed between the 
base frame and the tilt frame operable in tilting the 
tilt frame and lift frame relative to the base frame; other 
hydraulic devices disposed between the tilt frame and 
the lift frame operable in moving the lift frame away 
from the tilt frame; and electrically actuated control 
means controlling the operation of all of said hydraulic 
devices, - , , , , , 

8. The apparatus as claimed in claim 7 in which a limit 
switch is provided in the electrically actuated control 
means and adjustable limit switch operating devices in 
terconnect the limit switch and the tilt frame, whereby 
the maximum tilt of the tilt frame and lift frame can be 
adjusted. 

9. In a machine for tilting and lifting a load, a nor 
mally horizontal base frame; a tilt frame positioned above 
and in registration with said base frame and having one 
edge portion thereof pivotally connected with an adjoin 
ing edge portion of said base frame; a lift frame posi 
tioned above and in registration with said tilt frame; 
parallel movement means connecting said tilt frame and 
said lift frame; frame tilting means interconnecting said 
base frame and said tilt frame providing tilting move 
ment of said tilt frame and said lift frame; adjustable 
tilt limiting devices controlling said frame tilting means, 
whereby the amount of tilt imparted to said tilt frame 
and said lift frame may be varied; and frame lifting 
means interconnecting said tilt frame and said lift frame 
providing movement of said lift frame away from said 
tilt frame. 
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