
W. C. STEINMETZ 2,387,189 
PORTABLE LOADER 

Oct. 16, 1945. 

Filed April 29, 1944 3. Sheets-Sheet 
  



387,189 2 Oct. 16, 1945. W. C. STEINMETZ 
PORTABLE LOADER 

3. Sheets-Sheet 2 Filed April 29, 1944 

/777 

  



2,387,189 W. C. STEINMETZ Oct. 16, 1945. 
PORTABLE LOADER 

3. Sheets-Sheet 3 Filed April 29, 1944 

INVENTOR. 
C. 577/wwne 7 Z, 

17-7--- 

N WALTEAe 

  



Patented Oct. 16, 1945 

UNITED STATE 

2,387,189 

S PATENT OFFICE 
2,387,189 

PORTABLE LOADER 
Walter C. Steinmetz, Columbus, Ohio, assignor to The Jeffrey Manufacturing 

poration of Ohio 
Company, a cor 

Application April 29, 1944, Serial No. 533,344 
9 Claims. (Cl 198-233) 

This invention relates to a portable loader or 
conveyor of the general type now commonly em 
ployed in coal yards. 
An object of the invention is to provide an im 

proved loader of the above mentioned type. 
A more specific object of the invention is to 

provide a loader of the above mentioned type in 
which the wheels can be pivoted or swiveled about 
stub axles or spindles which are mounted on king 
pins or bolts which remain in a vertical position 
for all positions of adjustment of the loader: 
boom, 
A further object of the invention is to provide 

improved construction of a loader in which both 
the mast and strut are pivotally connected to the 
Wheel and axle assembly along a pivotal axis 
which is below and preferably lies in the same 
vertical plane as the axis of the wheels. 

Still another object of the invention is to pro 
wide a loader With an axle assembly or an axle 
assembly alone for a loader in which the wheels 
are mounted upon pivot or swivel spindles and 
are constructed so that as the wheels are Swiveled 
they rotate substantially on a point. 
A further object of the invention is to provide 

an improved axle assembly for a loader. 
Other objects of the invention will appear here 

inafter, the novel features and combinations 
being set forth in the appended claims. 
In the accompanying drawings, 
Fig. 1 is a side elevational view of the device of 

my invention; 
Fig. 2 is an enlarged perspective view of a por 

tion thereof; 
Fig. 3 is a front view showing particularly the 

wheel and axle assembly together with the lower 
part of the mast of the loader of my invention; 

Fig. 4 is an enlarged front view with parts in 
section showing approximately one-half of the 
axle and wheel assembly; 

Fig. 5 is a plan view of the apparatus of Fig. 4 
except that the wheel has been removed and the 
spindle has been rotated approximately 90 de-. 
greeS 

Fig. 6 is an enlarged elevation and Sectional 
view with parts broken away showing particu 
larly the manner of mounting the mast and the 
strut on the axle assembly together. With certain 
details of the wheel and axle and associated parts; 

Fig. 7 is a sectional view of the stabilizer; and 
Fig. 8 is a sectional view of a detail. 
This application is a continuation in part of 

my application, Serial No. 505,180, for a Portable 
loader, filed October 6, 1943, and now abandoned. 
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drawings, the portable loader or conveyor of my 
invention includes a main frame or boom lo 
which is essentially of construction well known 
in this art, and which supports an endless con 
veyor belt or chain and flight type of conveyor 
mechanism f f which extends between a foot 
shaft assembly f2 and a head or discharge shaft 
assembly. 3. The conveyor mechanism is 
driven from a motor f4, which is illustrated as an 
electric motor, by way of a chain and sprocket or 
equivalent drive mechanism. 15. The motor 4 is 
mounted on a platform above the boom 0 as 
clearly illustrated in Fig. 1 of the drawings. Ad 
jacent the upper or discharge end of the boom fo 
there is an adjustable chute 6, for guiding the 
discharging material into a truck or the like. 
The conveyor or loader is of the unstable type 

in that the lower or foot end normally rests upon 
the ground and in operation is generally placed 
adjacent a pile of material such as coal which 
is to be elevated into a truck or the like. The 
Center portion of the boom 0 is supported by 
means of a strutfi which may be in the form 
of a pair of interconnected laterally spaced pipes 
pivotally connected at their tops to appropriate 
brackets 8 rigidly attached to a bottom mem 
ber of the boom f 0. Each of the pipes of the 
strut? at its bottom is provided with an inte 
gral bifurcated bracket 9 which is pivotally con 
nected by a pin 20 to a downwardly extending 
bracket. 2 formed by a pair of spaced angle 
members, the tops of which are rigidly connected, 
as by welding, to an axle frame 22 which forms 
the principal part of an axle assembly. Said 
axle frame 22 is formed by a pair of facing chan 
nel members, as clearly illustrated in Fig. 6 of the 
drawings, which preferably have their contact 
ing edges welded together and also, at least in 
part, are interconnected by top and bottom plates 
23 also preferably welded to the channel mem 
bers of said axle frame 22. The tops of the 
brackets: 2 are preferably welded to the axle 
frame 22 and form an important part of the 
complete axle assembly. A mast 24 is also pro 
vided and it is formed of a pair of spaced pipes 
preferably interconnected by a cross pipe 25. 
Each of the pipes of the mast 24 is provided at 
its bottom with a bifurcated bracket 26 which 
is also pivoted to the pin 20 and which extends 
within-the aforedescribed bracket 9. It is thus 
to be seen that both the strut if T and the mast 
24 are pivoted along a common horizontal axis 
and the position of this axis, which is an impor 
tant feature of my invention, will be described Referring particularly to Figs, 1 and 2 of the 55 more completely hereinafter. 

  



At each end of the axle frame 22 there is a 
spindie supporting bottom plate 2 and top plate 
28, both of which are welded to said axle frame 
22 to provide a spindle bracket. Pivoted or SWiv 

2,387,189 , - . . . . . . . . . . . . 
It may also be pointed out that the vertical 

axes of the king pins 30 lie in the same vertical 
plane which passes through the axis of the pins 
20 and the axis of the spindles 29 when the latter 

eled on each bracket 27, 28 is a spindle or stub 5 are in their aligned or laterally extending posi 
axle 29 which is swiveled or pivoted on a king 
pin or bolt 30. The base of the spindle 29 is 
provided with an integral arm 3d adapted to re 
ceive a bolt i32 and to be positioned in either 

tions. The positioning of the axis of the pivot 
pins 20 below the normal horizontal axis of 
spindles. 29 not only prevents turning ef the axle 
frame 224 and the axle assembly as the boom 

of two positions, determined by the holes 33 po- 10 0 is vertically adjusted but it also extends the 
sitioned approximately but not exactly 90 der. 
grees apart and formed in the bottom plate 2. 
Mounted on each of the spindles or stub axles 
29 is a wheel 34. than is normally, the case. 

range of this adjustment while making possible 
the use of wheels 34 of normal size since the piv 
otal axis of Said pins 20 is closer to the ground 

This is particularly 
The top of the mast 24 is supported in a slid-15s useful in increasing the lowest position to which 

ing shoe 35 which slides along the bottom of the 
boom 0 and whose position is determined by a 
drum, cable and pulley mechanism' 36 which is 
operated by a crank 37 on the mast 24 operating : 
through appropriate reduction gearing as illus 
trated in Fig. 3 of the drawings. It is evident 
that by operating the crank 37; the angular rela 
tion of the strut it and the mast 24 may be ad 
justed and this in turn will adjust the height 

the dischargeriends of the boom O may be ad 
justed. 

It is also to be noted that the vertical axis of 
each king pin 30 passes through substantially 

20 the center of the rim of the wheel 34. This has 
a further important bearing on the above de 
scribed relation of parts and is an important 
feature in connection with the 'swiveling of the 
wheels-34 because as said wheels 34 are swiveled 

of the discharge end of the boom 0 while the 25 to their forwardly extending positions they do 
receiving end rests upon the ground, in a man 
ner-well understood in this art. -- . . . 
The featuressef my invention together with: 

their-advantages will be obvious from a descrip 

not travelin an arc of a circle but turn substan 
tially on a point: As a consequence the wheel is 
not required to roll with half the weight of the 
machine on it during this swiveling operation 

tion of the various important relations of the 30 Furthermore; there is no leaning of the axle'22. 
parts and their mode of operation-during various 
adjustments of the loader. For example, as the 
drum, cable and pulley mechanism 36 is adjusted 
to raise or lower the diseharge end of the boom. 

in this construction which there would be in the 
absence of this alignment, as the wheels are thus' 
swiveled... . . . . . . . . . . 

It maybe pointed-out particularly by reference 
10-it is evident, that the angle between the strut 35 to Fig. 5 of the drawings that the spindles 29 do 
IT and the mast 24 will-vary: and both of these: 
devices will pivot about the two pivot pins 20. 
As this adjustment takes place, it is important 
to note that there will.be.no, resulting pivotal 

not pivot or swivel a full 90-degrees and when 
they are 'extended laterally they are in direct 
alignmentalong a horizontal axis. When they 
are swung forwardly to a position illustrated in 

movement-of-the-axle assembly. This is because 40 said: Fig. 5, they are tapered outwardly slightly 
of the particular relation of parts which I have 
provided . . . . . . . : - 
By reference particularly to Fig. 6 of the draw-- 

ings; it will.be.noted that a vertical-plane pass 

from a straight ahead position, as a consequence 
of whièh their axes will intercept at a position 
at: the foéti or reeeiving end of-the-boom to to 
provide for free-swirging movement of said boom 

ing through the pivot pins 20- also passes through - 45° about said feeding-position to discharge mate 
the axis-of-the-spindless or stub axles. 29 when 
they are in their laterally extending positions. 
in which the wheels are "in-the positions illus 
trated in Figs...1, 3, 4 and 6 of the drawings, 
Because of this-particular relation of parts it to 
is obvious that the weight transferred from the 
boom: 1-0: to the axle assembly will be 'directly. 
below the pivotal: axis of the wheels: 34 for-all 
positions ef. the strut 1 and the mast 24-and 
consequently there will be no tendency for the , 55. 
axle frame 22-6r-the-axle assembly to rotate ber 
cause of-adjustment of the boomi O. This is of 
importance because: if rotation of the axle frame 
22 takes place the axes of the kingpins 30-move: 
away from their normal vertical positions and if 60 
such movement takes place and it is desired to 
swivel the spindles or stub-axles 293 they will be.' 
swiveledonian axis, which is other than vertical 
and consequently, the rims of the wheels-34-will 
not rest evenly and firmly on the ground. There 65 
fore I have provided an arrangement in which 
swiveling of the spindles moves the wheels 34' 
from their lateral-positions to forwardly extend 
ing:positions as indicated in dotted lines in Fig 3 
of the drawings: The purpose of this is to pro 
vide for swinging the boom: foto: various dis. 
charging positions, while the feed or foot-end re 
mains at: substantially the same point, as for 
example adjacent a pile of coal which is being 
loaded. ... ." . . . . . . . . . . . 

70; 

. . .75. 

rial into variously 'positslöffed receptacles. . 
It may further be pointed out that the mast 

24;'éloés-aot-'extend above-the-boom O and the 
mast and stret: support is what is generally 
known in the art as they type: which has the 
advantage of eases of hoisting the boom, better 
Support for the boom and lack of any obstrue 
tion thereby above the boom: ; ; , . . . . . 
Without disturbing the functioning of the 

parts as above described, and to stabilize: the 
axle'.221 when the wheels 343 are swang, to the 
dottedline positions of Fig.-3, I provide a stabi:; 
lizere 38 Said stabilizer. 383 includes: a tube. 39 
pivotally connected at 6net end by a bolt 40 to a 
bracket 4 rigidly attached as-by welding to the 
top of the axle frame. 22. Within the tube, 39 
is a rod 29 one end of which is pivotally con 
nected by a bols.43fto a bracket 44, attached to: 
one side of the boom fo and adjacent the lower, 
portion thereof f : . . . . . . . . . . . . 
The 1rod.42 extends: loosely through teentral 

openings of a pair of spaced-pistons or spacers. 
45 and 463 which are mounted within the tube-39s 
and are held between the eylindrical stops -and 
48 which are:rigidly but removably held to the 
interior surface of said tube. 39-as-by screws 49. 
Surrounding the rod 42 and extending between 

the two spacers:45&nd.46 is a helical-spring 505 
Around the spring 50 and alsd within the tube:39: 
is a limit tube 5; the overall-length of which is 

  



2,387,189. 
less than the maximum distance between the 
pistons or spacers 45 and 46. Also surrounding 
the rod 42 and abutting the spacer 6 is a tube 
52 which is preferably rigidly attached to the 
rod.42 and abuts a washer 53 preferably. Welded 
to the rod 42 adjacent the head end thereof. 
: The free end of the rod 42 which is within 
the tube 39 is threaded and receives a pair of 
nuts 54 which are free to extend into the stop 
47 and abut the piston 45. The spring 50 urges 
the parts to the positions illustrated in Fig. 7 of 
the drawings. However, rod 42 is free to move 
in opposite directions from said positions against 
the action of spring 50, and for movement in 
either of the opposed directions said Spring 50 is 
compressed. For example, if the rod 42 moves to 
the right, as viewed in Fig. 7, the piston. Or Spacer 
45, will slide in the tube 39 and compress the 
spring 50 which abuts the spacer 46. The extent 
of this sliding movement is limited by the limit 
tube 5 striking the spacer. A6. If rod 42 moves 
in the opposite direction, piston or spacer 46. Will 
slide in the tube 39 against the compression. Of 
spring 50 which abuts spacer .45 which is sta 
tionary under these operating conditions. The 
limit tube 51 again limits the extent of movement 
or it may be limited by washer 53. 
In operation the stabilizer 38 expands or con 

tracts whatever amount is necessary to main 
tain the king pins or bolts 30 substantially Verti 
cal as the boom O is adjusted. The stabilizer 
38 is particularly effective to maintain this sub 
stantially upright positioning of said king pins 
30 when the wheels 34 are swung to the dotted 
line positions illustrated in Fig. 3 of the draw 
ings. 

Obviously those skilled in the art may make 
various changes in the details and arrangement 
of parts without departing from the Spirit and 
Scope of the invention as defined by the claims 
hereto appended, and I therefore wish not to be 
restricted to the precise construction herein dis 
closed. 

Having thus described and shown an embodi 
ment of my invention, what I desire to secure 
by Letters Patent of the United States is: 

1. In a portable loader, the combination with 
a boom, of conveying means on said boom, 
mechanism for adjusting the elevation of the 
discharge end of the boom while the receiving 
end thereof is at a fixed elevation, said mecha 
nism including a horizontal axle, wheels mount 
ed on said axle for rotation on a horizontal axis 
offset relative to the axis of said axle, strut 
means pivotally connected to said axle and boom, 
mast means also pivotally connected to said axle 
and boom, means providing the pivotal con 
nections between said axle and said mast and 
Strut along a common horizontal axis which is 
substantially in a vertical plane passing through 
the axis of Said. Wheels and below said wheel 
axis, and means to adjust the angular relation 
of said mast and strut to adjust said b00m as 
aforesaid. 

2. In a portable loader, the combination with 
a boom, of conveying means On Said boom, 
mechanism for adjusting the elevation of the 
discharge end of the boom while the receiving 
end thereof is at a fixed elevation, said mecha 
nism including a horizontal axle, wheels mount 
ed on said axle for rotation on a horizontal axis 
offset relative to the axis of Said axle, strut 
means pivotally connected to said axle and boom, 
mast means also pivotally connected to said axle 

0. 

5. 

20 

25 

30 

35 

40 

50 

SS 

60 

65 

70 

s 

3. 
and boom, and means providing the pivotal con: 
nections between said axle and said mast and 
strut along a common horizontal axis which is 
substantially in a vertical plane passing through 

: the axis of said wheels and below said wheel axis. 
3. In a portable loader, the combination with 

a boom, of conveying, means on Said boom, 
mechanism for adjusting the elevation of the 
discharge end of the boom while the receiving 
end thereof, is at a fixed elevation, said mecha 
nism including a horizontal axle, wheels mount 
ed on said axle for rotation on a horizontal axis, 
strut means pivotally connected to said axle and 
boom, mast means also pivotally connected to 
said axle and boom, means providing the pivotal 
connections between said axle and said mast 
and strut along a common horizontal axis which 
is substantially in a vertical plane passing 
through the axis of said wheels and below said 
wheel axis, and means for pivoting each of Said 
wheels about upright axes each of which lies in 
said plane and also lies in a plane passing through 
the rim of the wheel perpendicular to the hori 
zontal axis upon which it is mounted for rota 
tion. 

4. In a portable loader, the combination with 
a boom, of conveying means on said boom, 
mechanism for adjusting the elevation of the 
discharge end of the boom while the receiving 
end thereof is at a fixed elevation, Said mecha 
nism including a horizontal axle, wheels mount 
ed on said axle for rotation on a horizontal axis, 
strut means pivotally connected to said axle and 
boom, mast means also pivotally connected to 
said axle and boom, means providing the pivotal 
connections between said axle and said mast and 
strut along a common horizontal axis which is 
substantially in a vertical plane passing through 
the axis of said wheels and below said wheel axis, 
and means for pivoting each of said wheels about 
upright axes each of which lies in Said plane. 

5. In a loader, the combination with a conveyor 
carrying boom, an axle assembly, wheels mount 
ed on said axle assembly for rotation on a hori 
Zontal axis, mast and strut means each pivotally 
Connected to said boom, means independently 
pivotally connecting the lower ends of said mast 
and Strut means to Said axle assembly below the 
axis of said wheels, means pivotally connecting 
Said Wheels to said axle assembly about upright 
axes, and a stabilizer pivotally connected to said 
boom and to Said axle assembly at a position re 
moved from the position of connection of said 
strut means thereto. 

6. In a portable loader, the combination with a 
boom, of conveying means on said boom, mecha 
nism for adjusting the elevation of the discharge 
end of the boom while the receiving end thereof 
is at a fixed elevation, said mechanism including 
a horizontal axle, wheels mounted on said axle 
for rotation on a horizontal axis, strut means 
pivotally connected to said axle and boom, mast 
means also pivotally connected to said axle and 
boom, means providing the pivotal connections 
between said axle and said mast and strut along 
a common horizontal axis which is substantially 
in a vertical plane passing through the axis of 
said wheels and below said wheel axis, a stabilizer 
pivotally connected at opposite ends to said boom 
and Said axle, said stabilizer being adjustable in 
length, and means for pivoting each of said 
wheels about upright axes each of which lies in 
said plane. 

7. In a portable loader, the combination with 
a boom, of Conveying means on Said boom, mech 

  



anism for adjusting the elevation of the discharge 
end of the boons whileitheeceiving endithereof. 
is at a fixed elevation said mechanism include: 
ing. a horizontal axle, wheels: mounted on said 
axle for rotation on a horizontal-axis, stratimeans 
pivotally connected to said axle and boom, mast 
means also pivotally connected to said axle and 
boom;-means providing the pivotal connections 
between said axle and said raast and strut along 

said wheels and below said wheel axis, a stabilizer" 
pivotally connected at opposite ends to said boon 
and saidiexie, and nearts for pivoting each of 
said wheels about: upright axes-eaeh;of whieh 
lies in said plane 

8. Inia portableloader; the combination with a 
boom of conveying meanson said boom, mechas 
nism for adjusting the elevation of the discharge 
end-of-the-boom while the receiving end thereof 
is at a fixed elevation, said mechanism includ. 
ing a horizontal-axle, wheels mounted on said 
axle for rotation on a horizontal axis, strut 
means pivotally connected to said axle and boom, 
mast means also pivotally connected to said axle 
and boom, means providing the pivotal conniec 
tions between said axle and said 'mast and strut 

5 

aeonarion horizontal axis whiehis substantially 10. 
in a vertical plane passing through the axis of 
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along a common. horizontal axis which is subs 
stantially in a vertical plane. passing through 
the axis of said wheels and below, said wheel axis, 
a stabilizer pivotally, connected at opposite; ends 
to said boon and said axle, said stabilizer include 
ing. Spring means providing for automatic sad 
justment, of its length, and means for pivoting 
each of Said 'wheels: about. upright axes, each of 
which lies in said plane. :: 

9. In a portable loader, the conbination: with 
a boom, of Conveyor, means on Said boom, mech: 
anism for adjusting the elevation of the discharge 
end of the boom while, the receiving end thereof 
is at a fixed elevation, said mechanism including 
a horizontal axle, wheels::mounted: On...said...axie. 
for rotation. On a horizontal axis, adjustables strat. 
means, connected to said axle and boom, adjust 
able mast means connected to said axle and boon, 
means, providing: the connection between: said 
axle, and said mast and strut at a position which 
is below the axis of said wheels, a stabilizer con: 
nected at opposite ends to Said boon and axle, 
respectively, and means pivotally connecting each. 

25 
of said wheels to said axle for adjustment about. 
upright axes. , . . . . . . . . . . ; 

WALTER. C. STEINMETZ, 


