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24 Claims. (Cl. 105-278) 
This invention relates to improvements in 

dump vehicles and more particularly concerns 
a dump vehicle in which the running gear is 
compact and of low height so that the maximum 
load capacity is assured for a given height and 
width of vehicle, and hence the invention is 
particularly applicable to cars for use in mine 
tunnels, and in service where a low center of 
gravity is desirable. 
One of the features of the present invention 

is the provision of a simple and compact door 
control mechanism which is normally operated 
to hold the doors closed during transport, and 
which is operated by a tilting movement of the 
car about the fulcrum at the dumping side; to 
permit a relative closing of the door with respect 
to the body without breakage of parts; and to 
produce a positive closing of the door during the 
return of the body from tilted position, while 
permitting the door to remain without complete 
closure in the event that an obstacle is present 
to prevent such closures, without breakage of 
parts. Further, the door control device main 
tains the door at the raised side of the car 
closed. 
Another feature of the present invention is the 

provision of a door control structure comprising 
frame and body members and an intermediate 
toggle member resting on the frame member and 
pivotally supporting the body member, this tog 
gle member normally remaining stationary with 
the frame during tilting toward the adjacent 
side, and being titable with respect to the frame 
when the door on the adjacent side is blocked 
against Opening. 
The many other features of construction which 

form parts of the present invention are set forth 
in the course of the following specification and 
claims. An illustrative form of the invention is 
Set forth in the accompanying drawings. 

In the drawings: 
Figure 1 is a transverse vertical sectional view 

through the underframe, body, doors and con 
trolling elements with a door obstructed against 
opening. while the body is being tilted. , 

Figure 2 is a fragmentary corresponding, view 
with the body and door in transport position. 

Figure 3 is a corresponding view with the body 
and door in fully opened position. 

Figure 4 is a fragmentary plan view of the 
underframe. - 

“. . Figure 4a is a fragmentary plan view of the 
car, with a portion broken away to show the 
position of one truck as the car travels a curve. 

55 Figure 5 is a fragmentary vertical lorigitudinal 

section through the body and showing the frame 
in elevation. Figure 5a is a fragmentary side elevation of 
the body and frame. 

Figure 6 is a vertical transverse section, on 
line 6-6 of Figure 8 with a central portion 
broken away to show the spindle bolt, on a 
larger scale through one of the trick pivots and 
the door operating mechanism. . 

Figure 7 is a similar section, substantially on 
line 7-7 of Figure 8, showing a diferent por 
tion of the door controlling elements. 

Figure 8 is alongitudinal sectional view sub 
stantially on line 8-8 of Figure 7. . . - 

Figure 9 is a plan view, with parts broken 
away, corresponding to Figure 6. 

g 

Figure 10 is an end view of one of the door 
and truck castings. 

Figure 11 is a view of the casting of Figure 10, 
showing the Heft hand end thereof with parts 
broken away. - 

Figure 12 is a similiar view of the right; handi 
end of the casting of Figure 0. 

Figures 13 and i4 are sectional views of the 
door hinge casting substantially on lines 3-3 
and 6-4 of Figure i5. 

Figure 15 is a bottom view of the door hinge 
casting. 

20 
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Figure 16 is an elevation of a door hinge cast 
ing, showing door 
thereto. 

Figure it is a side elevation of taa door hinge 
casting. w . 

Figure 18 is an axial elevation of a body cast 

Figure 19 is a side elevation of the same, with 
parts broken away to show the individual was. 

Figure 20 is an axial elevation of a toggle 
plate member. 

Figure 21 is a side elevation of 

sheets in section and secured 

the same. 
Figure 22 is a perspective view on a larger 

Scale of a toggle side piece. 
Figure 23 is a sectional view corresponding to 

Figure 6 but indicating a tilted position beyond 
that shown in Figure 3. r - 
In these drawings, the mine car. is ilustrated 

- as adapted to travel on rails fo by means of 
flanged wheels . A frame assembly comprises 
longitudinal channel and I-beams 2 on top of 
which is secured a stiffening plate 3 and to 
the bottom of which are secured the transverse 
stiffening straps f4 which are located between 
the pairs of wheels in each truck and project 
beyond the rails and are secured to the bottoms 
of the buckets 5 of the door and body supports, 
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4. 
operation, the toggle spring 92 comes into action 
during the latter part of the movement, in which 
the axis of the spring is at only a slight angle to 
the line joining the axes of pivots 99 and 00, 
and thereby is able to prevent breakage of door 
members in case a rock or other article is 
caught between the door and body. This spring 
92 also serves to hold the door tight against 
the end sheets of the body to insure sealing 
against spillage of any fine material being car 
ried in the body. 
In the event that the door is prevented from 

opning during the tilting movement of the body, 
as for example by the presence of a pile of ma-. 
terial (Figure 1), a portion of the door there 
fore remains relatively at a standstill with respect 
to the ground track and frame. The continued 
tilting of the body then causes a downward 
pressure through the door pivot 2 upon the lever 
system comprising the door, the links 84, toggle 
plates 90. Since the link 84 is substantially 
blocked in its travel position, which normally is 
the upper and outermost position in Figure 6, 
the structure including the door, the links 84, 
pivot 86 and the toggle plate 90 moves together, 
and the toggle plate 90 therewith rocks about 
the lip 33 as a pivot (Figure 1) whereby any 
danger of breaking these elements is avoided. 
If the door is prevented from moving with respect 
to the body, as for example when the load of 
wet material is frozen to the door and body, the 
combined body structure tends in like manner 
to pivot about the lip 33, and the weight of the 
body operating downward at pivot 86 tends to 
cause a breaking of the toggle upon the lip 33 
and then a traction from plates 90 upon the 
blocks 98 and thus upon the links 84, and thus 
pulls the door open with respect to the body. 
This force is dependent upon the distances be 
tween the axes of the fulcrum members 86 and 
33, 2 and 100, and the dimensions of other parts 
of the structure, including the height of the door. 
Hence there is no force great enough to break 
the parts in case the door cannot be pulled Open 
by this means. 

It will be noted that throughout the tilting 
and returning movements, the central web walls 
34 of the buckets on the tilting side have re 
mained between the inner walls 83a of the body 
castings, thus preventing any lengthwise dis 
placements of the body on the frame. 
At the raised side of the body, the correspond 

ing members have remained in the same position 
relative to the body as that occupied while in 
transport. The toggle plate 90 at this side has . 
continued to rest against the inwardly project 
ing rib 82b on the wall 82 of body member 80, 
and the toggle plate 90, toggle link 4 and toggle 
spring 92 are held together in their end position 
in which the door is blocked closed. It will be 
noted that even in this position, if the upper 
door receives an outward push, this motion is 
absorbed by the toggle springs 92 without break 
age of any structure and upon the releasing of 
such push or force the upper door will be forced 
tight against the door jambs, and held sealed 
there by the action of the springs 92. 
Upon the return of the body into its transport 

position, the walls 95 of the toggle plates en 
counter the pads 96 on the frame casting and 
thus guide the body into its proper transverse 
position. 
The relative movement permitted the toggle 

plate 90 during tilting movement of the body 
and while the door is blocked (Figure ) is also 
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permitted upon tilting of the body beyond the 
position shown in Figure 3. Thus in Figure 23 
when the body floor 7 is moved beyond the posi 
tion at which the maximum door opening is per 
mitted, the continued movement of the door 
pivot 2 as the body tilts causes a tension through 
the link 84, since the ridge 4 is now engaged 
with the surface 82c. This tension is exerted 
upon pivot 99 and thence transmitted through 
the block 98 shown in Figure 23 to the toggle 
plate 90. The toggle plate is therefore caused 
to rock around the lip 33, and the normal body 
pivot 86 is raised. In this way the toggle plate 
90 may move from the position shown by the 
dash and dot line (extending from normal posi 
tion of the axis of pivot 86, Figure 23) through 
an angle to the position shown by the dash and 
double-dot line (pin 86 has been raised, Figure 
23). It will be noted that the effect of this is 
to shift the fulcrum point of the body from the 
pin 86 to the lip 33, thus displacing the fulcrum 
OutWardly away from the center of the frame 
and thus assuring a return of the body by gravi 
tational action. Further, this permits a con 
tinued movement of the body, with the door in 
fully open position, and without excessive strain 
upon the link 84 and other parts. 
The structure thus provides at each side of 

the body a normal fulcrum about which the body 
may tilt, and a secondary fulcrum (of which 
lip 33 forms one element) about which the body 
may tilt when the door is blocked against open 
ing with respect to the body, whether this block 
ing occurs by reason of an obstacle in the path 
Of the door, or the movement of the door into 
its fully opened position with respect to the body. 
Specifically, the normal fulcrum occurs between 
the body and rocker members 90 which during 
normal tilting, i. e. the tilting While the door 
has not yet attained its fully opened position, 
are resting upon frame members: and these 
rocker members may move about the lip 33 for 
providing the Second fulcrum: and/or the upper 
Surface 85 of the notch formed in the member 
83d rigid With the body may turn about the lip 
33, this latter operation occurring when the door 
is in fully opened position (Fig. 23). 

It is obvious that the invention is not limited 
to the form of construction shown but that it 
may be modified in many ways within the scope 
of the appended claims. 

Having thus described the invention, what I 
claim as new and desire to secure by Letters 
Patent, is: 

1. In a dump vehicle, a frame comprising lon 
gitudinal members, a stiffener sheet secured on 
top of Said members and transverse members 
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Secured on top of Said sheet, body fulcrum buck 
ets carried by the transverse members at the 
ends thereof and having supporting surfaces be 
low the tops of the transverse members, a dump 
body, and depending fulcrum devices carried by 
the body laterally beyond the ends of the trans 
verse members and resting on Said surface dur 
ing transport. - 

2. In a dump vehicle, a frame comprising lon 
gitudinal members, a stiffener sheet secured on 
top of said members, transverse members se 
cured on top of said sheet, body fulcrum buckets 
carried by the transverse members at the ends 
thereof and having supporting Surfaces below 
the topS of the transverse members, a cross brace 
connecting the buckets on opposite ends of a 
transverse member and passing bellow and con 
nected to Said longitudinal members, 
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3. In a dump vehicle, wheeled trucks on oppo 

site sides thereof, a frame including transverse 
members extending in the transverse vertical 
planes of the trucks and supported thereby, a 
dump body, body supports mounted at the ends 
of the transverse members, and body fulcrum 
members mounted on the body to move bodily 
therewith and resting during transport on said 
body supports. 

4. In a dump vehicle, the combination with 
a frame and a body, of a saddle-shaped struc 
ture attached to the frame and having support 
ing surfaces on its outer lower end, a depending 
Support member on said body, a rocker member 
adapted to rest on said supporting surfaces dur 
ing transport, and a pivot for connecting said 
members and providing a fulcrum about which 
the body may tilt relative to said frame. 

5. In a. dump vehicle, the combination with 
a frame and a body, of a saddle-shaped struc 
ture attached to the frame and having a sup 
porting surface on its outer lower end, a depend 
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ing support member on said body, a rocker 
member.adapted to rest on said supporting sur 
face during transport, a pivot for connecting 
said members and providing a fulcrum about 
which the body may tilt relative to said frame, 
a horizontal truck member located in the space 
beneath said saddle-shaped structure, and a 
truck pivot mounted in said structure for rock 
ably holding said truck member. 

6. In a dump vehicle, the combination with 
a frame and a body, of a saddle-shaped struc 
tire attached to the frame and having a sup 
Iporting surface on its outer lower end with an 
upturned longitudinal lip at the outer edge, a 
depending Support member om said body, a rock 
er member resting on said supporting surface 
during transport and having a portion for en 
gaging said lip, a door pivoted on said body on 
an axis parallel to said lip, a door control device 
for connecting the rocker member and the door, 
and a pivot for connecting said members and 
providing a normal fulcrum about which said 
body may tilt relative to said frame, said rocker member and lip providing a secondary fulcrum 
about which the body may tilt when the door is 
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blocked against opening. - 
7. A dump vehicle as in claim 6, in which said 

door control device comprises a compression link 
for connecting the door and rocker member and 
including a loose connection and a spring for 
holding said connection extended, said spring 
being operative to permit yielding of the door 
upon a blow against the inner surface thereof 

- when the door is in closed position. 
8. In a dump vehicle, a frame, wheels, a 

saddle-shaped structure having a supporting 
surface below the wheel axes, a horizontal on 
gitudinally extending truck member mounted on 
said wheels and passing through the space be 
neath said structure, a brace connected to the 
Outer end of said structure and passing beneath 
the same toward the longitudinal center axis of 
the vehicle, a vertical pivot joining the structure 
and brace and passing through the truck mem- . 
ber, a body, and a support member carried by 
said body and resting on said surface. . 

9. In a dump vehicle, a frame, an integral 
structure having a horizontal portion connected 
to the frame and a depending portion for pre 
senting a supporting surface below said hori 
zontal portion, a body, body supporting means 
depending from said body and resting during 
transport on said surface, and an upright por 

5 
tion adjacent said surface for limiting movement 
of said body supporting means laterally and in 
cluding a structure for providing a fulcrum for 
the body. 

10. In a dump vehicle, a frame, means at each 
side of the frame for providing support surfaces 
below the top of said frame, and inclined guide 
Surfaces between said top and support surfaces, 
a body, and depending body members resting 
during transport on said supporting surfaces and 
having surfaces cooperating with said inclined 
surfaces to center said body on said frame and 
to hold said body against lateral shifting during 
transport. 
1. A dump vehicle as in claim 10, in which 

said frame means includes an Upstanding flange 
at the outer edges of said surface and cooper 
atting with said depending body members to hold 
the body against lateral shifting during tilting 
movement thereof. - 

2. In a dump vehicle, a frame, wheels, a 
structure extending outwardly- and then down 
wardly from said frame and having a support 
ing surface below the wheel axes, a horizontal 
longitudinally extending truck member mount 
ed on said wheels and passing beneath said 
structure, a body, fulcrum devices carried by 
said body and resting. On said surface, and a 
vertical pivot mounted on and extending down 
wardly from said structure and providing a 
turning axis for said truck member. - 

13. In a dump vehicle, a frame, a structure 
providing a supporting surface below the level. 
of the top of said frame, a body, a door piv 
oted on said body, a pivot carried by Said body 
and located during transport below the level 
of the top of said frame, a rocker carried by 
said body pivot and resting during transport 
on said surface, a door controldevice for con 
necting said rocker and the adjacent door 
whereby to hold the door closed during trans 
port and to control the opening and closing of 
the door during the tilting of the body about 
said body pivot, a stop on said body engaged 
by said rocker to limit the movement thereof, 
said rocker and linkhaving a common pivot lo 
cated during normal transport and during tilt 
ing toward the opposite side relatively below 
the line of centers of said body pivot and the 
door pivot so that when the rocker is engaged 
with said stop the rocker and link prevent Open 
ing movement of the door during tilting to 
ward the opposite side, and a spring included in 
said control device to permit relative movement 
of said link and rocker so that the rocker may 
move relative to the body during tilting toward 
the adjacent side. 

14. In a dump vehicle, a frame, means at each 
side of the frame for providing Supporting sur 
faces below the top of said frame and inner and 

... Outer upwardly extending surfaces in pairs ad 
jacent said supporting Surfaces, a body, depend 
ing body members on said body at its sides, 
rocker naenbers, pivots for connecting said 
members, said rocker members resting during 
transport om sald supporting surfaces and be 
tween said pairs of inner and Outer surfaces 
whereby lateral shifting movement of the body 
is prevented during transport and whereby lat 
eral shifting of said rocker member is prevented 
during tilting. . 
. 15. In a dump vehicle, a frame, - a titable 
dump body, a door pivoted to said dump body, 
an intermediate member normally resting on 
said frame, a pivotal connection between saidi 
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member and said body, a door-controlling con 
nection between said body and said door, and 
means on said frame and said member for pro 
viding a fulcrum about which said member may 
turn relative to said frame, said fulcrum means 
being spaced from said pivotal connection. 

16. In a dump vehicle, the combination of a 
frame, a body, a fulcrum upon which said body 
may normally tilt with respect to the frame, a 
second fulcrum, a door pivoted on said body to 
fold down for dumping, a door control device 
for positively producing opening and closing 
movements of the door during the tilting and 
the return from tilting of said body and effec 
tive when said door is blocked against opening 
movement during the tilting about said normal 
fulcrum for causing the body thereafter to tilt 
about said second fulcrum so as to relieve the 
door and the controlling mechanism therefor 
from excessive breaking strains. 

17. In a dump vehicle, the combination of a frame, a body, an intermediate member piv 
otally connected to said body to provide a nor- . 
mal fulcrum about which the body may tilt for 
dumping and normally resting on said frame, 
a door pivoted on said body, positive means for 
connecting said member and door to control the 
opening and closing of the door during the tilt 
ing and the return from tilting of said body, 
and means on said member and frame for pro 
viding a secondary fulcrum about which the 
body. may turn when said door is prevented from 
opening during the tilting of the body about 
said normal fulcrum so as to relieve the door 
and the controlling mechanism therefor from 
excessive breaking strains, 

18. In a dump vehicle, the combination of a 
frame, a body, means for providing a normal 
fulcrum about which the body may tilt relative 
to the frame for dumping, a door pivoted on 
said body, stop means on the body for limiting 
the opening movement of the door relative to 
the body, positive means for controlling the 
opening and closing of the door during the tilt 
ing and the return from tilting of said body 
about said normal fulcrum, and means On Said 
body and frame for providing a secondary full 
crum about which the body may turn when 
said door has engaged said stop means. 

19. In a dump vehicle, the combination of a 
frame, a body, an intermediate i member piv 
otally connected to said body to provide a normal 
fulcrum about which the body may tilt for 
dumping and normally resting on Said frame, a 
door pivoted on said body, stop means on the 
body for limiting the opening movement of the 
door relative to the body, positive means for 
connecting said member and door to control 
the opening and closing of the door during the 
tilting and the return from tilting of said body, 
and means on said body and frame for provid 
ing a secondary fulcrum about which the body 
may turn when said door has engaged said stop 
neas. 
20. In a dump vehicle, the combination of . a. 

frame, a body, means for providing a normal 
fulcrum about which the body may tilt relative 
to the frame fgr dumping, a door pivoted on Said 
body, stop means on the body for limiting the 
opening movement of the door relative to the 
body, positive means for controlling the open 
ing and closing of the door during the tilting 
and the return from tilt of said body about Said 
normal fulcrum, and means on said body and 
frame for providing a secondary fulcrum about 
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which the body may turn when said door has 
engaged said stop means, said secondary fulcrum 
being farther from the center of gravity of Said 
body than said normal fulcrum. 

21. In a dump vehicle, the combination of a 
frame, a body, a body support normally resting 
during transport on the frame adjacent an edge 
of said vehicle, a pivotal connection between 
said support and said body for providing a first 
fulcrum about which the body may tilt with 
respect to the frame, a down-folding door piv 
oted to said body adjacent to and on an axis 
parallel to that of said pivotal connection, a 
door control device connected to Said door and 
body support and cooperating through said sup 
port with the frame and body, means on Said 
door located above the pivotal connection when 
the door and body are in normal transport posi 
tion for limiting the opening movement of the 
door, cooperating door limiting means located on 
the body outside said first fulcrum, and means. On 
said support and frame for providing a Sec 
ondary fulcrum outside said first fulcrum. 

22. In a dump vehicle, the combination of a 
frame, a body, body supports pivotally mounted 
on the body adjacent opposite edges thereof and 
normally resting on the frame during transport, 
the pivotal connections between said body and 
said supports providing fulcrums about which the 
body may tilt with respect to the frame, opposite 
doors pivoted on said body to fold down for 
dumping, door control devices for said doors each 
connected to its corresponding door and support 
and cooperating through said support with the 
frame and body for holding said door closed 
during normal transport and during tilting about 
the opposite fulcrum and for controlling the 
opening and effecting the closing of said door 
during tilting about the adjacent fulcrum, means 
on said supports and frame for providing sec 
ondary fulcrums about which the body and sup 
port may tilt with respect to the frame, and 
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door limiting means on the body and door and - 
located outside the fulcrums on the correspond 
ing side of the car. 

23. In a dump vehicle, the combination of a 
frame, a body, means located adjacent an edge 
of the body for providing a fulcrum about which 
the body may tilt with respect to the frame, 
a door pivoted on said body to fold down for 
dumping, a door control device for said door 
connected to Said door and body and cooperating 
with the frame and operating during tilting of 
the body to control the opening of the door 
relative to the body until the door reaches a 
predetermined position relative to said body, and 
limit means including elements rigid with the 
body and with the door for determining said 
position and maintaining it during a further 
tilting of the body, the limit elements on said 
body being located Outside the pivot connection 
of the door and body and thereby operating to 
relieve downward pressure by the door upon the 
door pivot as the vehicle lading slides from the 
body and Over the door for dumping discharge. 

24. In a dump vehicle, the combination of a 
frame, a body, means located adjacent an edge 
of the body for providing a fulcrum about which 
the body may tilt with respect to the frame, 
a door pivoted On Said body to fold down for 
dumping, a door control device for said door 
connected to said door and body and cooperating 
with the frame and operating during tilting of 
the body to control the opening of the door 
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relative to the body until the door reaches a 7s 



5 

2,068,544 ? 
predetermined position relative to said body, and 
limit means including elements rigid with the 
body and with the door for determining said 
position and maintaining it during a further 
tilting of the body, the limit elements on Said 
body being located outside the pivot connection 
of the door and body and thereby operating to 
relieve downward pressure by the door upon the 
door pivot as the vehicle lading slides from the 

body and over the door for dumping discharge, 
the limit elements on said door comprising 
means projecting from the door and located 
above and outside the door pivot when the body 
and door are in upright and closed positions 
for transport and moving with the door dur 
ing opening into abutting relationship with said 
body limit elements. 

HENRY FORT FLOWERS. 


