
April 15, 1958 A. T. BRUNO ETAL 2,830,391 
LEVELER 

Filed June 25, 1956 2 Sheets-Sheet 1 

RPalaia. 

ATTORNEYs 

  



April 15, 1958 A. T. BRUNO EAL 2,830,391 
LEVELER 

Filed June 25, 1956 2 Sheets-Sheet 2 

aaaa aaaaaaaaaaaaa. eer 

EI 
SNSNSN -- NY 24 s E1 
SNN SNS 2 rene 

DE/-7 

% % V 

NN 
Xs s 

8 s 
8 

INVENTORs, 
Meremy 7, 27°owo we 
Maer?w J. Jaswa 

BY Coazec, d4, auda& toué. 
ATTORNEY 

  



s 
s 

2,830,391 
LEVELER 

Alcathony T. Bruno, Westfield, N.J., and Martin J. Speiro, 
Syracuse, N. Y. 

Application June 25, 1956, Serial No. 593,730 
19 Cairns. (C, 37-05) 

This invention relates to a ballast leveler or side grad 
ing attachment adapted for mounting on conventional 
railroad cars or other carriers for grading of the road 
bed shoulders, center ditches and the like. - 

it is a primary object of the invention to provide such 
a leveler, including a leveler blade. which is mounted in 
novel manner for independent'angular adjustment and 
lateral extension, whereby the said blade may be readily 
positioned for grading surfaces of varying angles and at 
varying distances from its carrier.. 
A further object is to provide in conjunction with such 

a biade, a novel arrangement of mechanism for adjust 
ing same in the manner aforesaid. 
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the pivot, or whether the pivot is adjustable laterally with 
the blade and/or lever, though certain specific advantages 
and constructions are attainable through the preferred 
arrangement in which the blade and lever move radially 
on the pivot, as will be made apparent hereinafter. 
The foregoing features and advantages are illustrated 

by the illustration of the preferred embodiment of the 
invention in the accompanying drawings, in which: 

; Figure 1 is a plan view of the invention as operatively 
mounted on the side of a forwardly moving carrier, of 
which a portion only is shown; . . . . 
Figure 2, a rear elevation of the structure shown in 

Figure 1; - - - -- . . 

Figure 3, 
Figure 4, 
Figure 5, 

a section on the line 3-3 of Figure 2; 
a section on the line 4-4 of Figure 2; 
a section on the line 5-5 of Figure 2; 

Figure 6, an enlarged perspective view of the cross 
head of the power actuated means for angularly adjust 
ing the blade; and . . . . . 

Figure 7, a fragmentary enlarged perspective of the 
outer end portion of the outer scraper blade. 
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A still further object is to provide a simpler, more 
easily controllable and less cumbersome leveler structure. 
than has heretofore been available for performing similar 
functions. . . . . . . 
With the above stated objects in mind, the instant in 

vention includes the concept of a leveler or scraper blade 
supported by a lever fulcrumed on a supporting ele 
ment, whereby the blade may be angularly adjusted with 
the lever about its fulcrum, the blade being connected 
to the lever for generally radial adjustment relative to 
the fulcrum, and suitable. means being provided for so 
adjusting and maintaining the lever and the blade. 

in accordance with one aspect of the invention, the 
adjusting means is of the remotely controllabie type in 
cluding a power unit interconnected between the lever 
and its Supporting element for angularly adjusting the 
iever, aid a separate independently controllable power 
unit carried by the lever and operatively connected to 
the blade for laterally extending and retracting the blade. 
As seen from a somewhat different aspect, the leveler 

blade is pivotally connected to its supporting means for 
both angular adjustment about and radial extension rela 
tive to its pivotal connection, and is radially adjusted 
by an extensible and contractible. unit which is intercon 
nected between the blade and its pivot, for angular ad 
justment with the blade about said pivot. - 
An additional feature of this latter arrangement con 

sists in interconnecting the angular adjustment unit be 
tween the blade support, and said extensible and con 
tractible blade extension unit, whereby angular adjust 
ment of the latter unit may enable it to control the angu 

the lateral or extended position lar position as well as 
of the blade. . 
A still further feature consists in the particular rela 

tionship of the blade and its supporting element, where 
by the blade is mounted forwardly of and in rearwardly 
abutting relation with the said, element and thereby rein 
forced against rearward deflection. In this same con 
nection the lever and power units above mentioned may 
be advantageously mounted on the rear of the Support 
ing element where they will be protected from the ballast 
material engaged by the blade in operation. 
From a broad standpoint, it is immaterial whether the 

lever and/or the blade are movable radially relative: to 
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Referring now in detail to the accompanying draw 
ings, the ballast leveler of the invention is adapted to be 
supported in laterally outwardly projecting relation from 
the side of a suitable carrier such as a railroad flat car, 
of which only a portion of the side sill C is shown in 
Figures 1 and 2. Suitable means for thus supporting the 
leveler may be generally similar to the means disclosed 
in the Speno U.S. Patents 2,095,157 of October 5, 1937, 
or 1,873,794 of August 23, 1932, comprising a rigid ver 
tical guideway 10 fixedly secured on and depending from 
the side sill C of the carrier. Disposed for vertical ad 
justment in this guideway 10 is a cross head E which 
has bolted or otherwise rigidly secured thereto a depend 
ing support plate or member 12. The cross head 11 and 
the leveler structure carried thereby may be vertically 
adjusted and supported in various positions by mecha 
nisms such as shown and described in the foregoing 
patents. . . . . - - - 

The leveler proper includes a carrying plate 13 which 
is preferably hingedly connected at 14 to the plate 12 
so that the leveler structure may be swung rearwardly 
from the operative position shown to a retracted or in 
operative position, wherein it extends partially beneath 
the sill C in accordance with usual practice, as exempli 
fied in the said Spenopatent. 
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However, the plate 3 and the associated leveler struc: 
ture are normally maintained in the operative position 
shown in Figure 1 by means of a removable hinge pin 
or pintle 15 inserted through the hinge knuckles 16. and 
17 carried by the respective plates. 12 and 13. 

Rigidly welded or otherwise secured to the carrier plate 
13 and projecting laterally outwardly at right angles there 
from transversely to the path of forward movement of 
the carrier, as indicated by the arrow 18 in Figure 1, is 
an inner leveler blade or supporting element. 28 which 
may be rigidly reinforced against rearward deflection by 
means such as, the gusset plates. 21 and 22. 

Pivotally connected at 23 to the inner blade 20 for 
vertical angular adjustment is an outer leveler blade 24 
having a laterally extending lower edge 24a for scraping 
engagement with the ballast or other material to be 
leveled or graded. At its outer end the blade 24 may 
carry a forwardly projecting side plate 25 for laterally 
confining the ballast or other material engaged by the . 
blades 20 and 24, in accordance with usual practice. 
Usual reinforcing gussets 26 and 27 may be employed to 
prevent deflection inwardly or outwardly of the confining 
wall, or side. 25. Also, it will be desirable to rigidly 
affix a ground engaging skid or shoe 28 along the bottom 
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edge of the confining side 
practice. . . . . . . . . . . . . . . 

For effecting angular adjustment of the outer blade 
24 about its pivot 23, there may be provided suitable power 
means interconnected between the blades 20 and 24. In 
accordance with the preferred embodiment of the inven 
tion such means will include an outer blade: supporting 
lever having a laterally extending arm 30 pivoted to the 
inner blade.20 at 23 coaxially with the pivotal connection 
between the blades 20 and 24. Preferably the pivot 23 
is in the form of a pivot pin or bolt disposed through a 

2,880,891 

2s, in accordance with usual 
4. 

nected to a bracket 48 on the outer blade 24, the piston 
and cylinder being disposed with their cylindrical axis 
in radial alignment with the pivot 23 and also aligned with 
the slots 44 and 45, respectively. 

O 

bushing, 23a in the inner blade 20-with the outer blade 
24 pivotally disposed on said pin 23 forwardly of the 
inner blade and with the lever arm 30 pivotally disposed 
on said pin 23 on the rear side of said inner blade. With 
such arrangement, the inner blade: 20 may abut against 
the outer blade 24 to prevent rearward deflection of the 
outer blade 24 under the stresses imposed thereon in 
operation, while the lever arm 30 and its associated mech 
anisms, being disposed rearwardly of the outer blade 20, 
will be maintained out of engagement with and protected 
from the ballast or other material piled up in front of 
the blades 20 and 24 in their normal operation. For the 
purpose of reducing the areas of frictional engagement 
between these blades 20 and 24 during their relative 
pivotal adjustment, either one of these blades, as for in 
stance the blade 24, may have fixed thereon raised bear 
ing portions 31, 32 and 33, for engagement with the 
other blade 20, as best shown in Figure 3. . . . 
The said blade supporting lever also includes an actuat 

ing crank arm 34 extending generally radially upwardly 
from the pivot 23 and having a bifurcated free end de 
fining a slot 35 for reception of a crank pin 36 carried 
by the cross head 37 on the piston rod 38 of a double 
acting hydraulic unit, including a cylinder 39. 

It will be seen that the cylinder 39 is provided at one 
end with a base plate 40 which is bolted in fixed relation 
to the mounting plate 13 rearwardly of the blade 20. 
The arrangement is such that the piston rod. 38 and its 
associated cross head 37 are disposed for extension and 
retraction rearwardly of the blade 20 in a horizontal di 
rection parallel to the rear face of said blade 20. 
As is best shown in Figure 6, the cross head 37 in 

cludes a portion 37a carried rigidly on the piston rod 38 
and projecting forwardly from its connection to the piston 
rod. A slide plate 41 carried by portion 37a is adapted 
for abutting sliding engagement with the rear face of 
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For the purpose of cooperating with the blades 20 
and 24 to form varying types of cross-sectional profiles 
on the ballast or other material or surface, there may 
be provided an auxiliary blade 50 hinged at 51 on the 
inner blade 20 adjacent its inner end for vertical Swing 
ing adjustment. Suitable means such as a bolt 52 threaded 
into the inner blade 20 through an arcuate slot 53 in blade 
50 may serve to maintain the blade 50 in any of various 
positions of vertical angular adjustment about its hinge 
or pivot 51. 

It will be noted that the pins 23 and 43 connect the 
outer blade 24 to the lever arm 30 so that the blade 
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24 may be considered as being carried or supported by 
the lever arm. Moreover, in the preferred embodiment 
the pin 23 also serves as a pivotal connection between the 
inner blade. 20 and the outer blade 24 for permitting 
vertical angular adjustment of blade 24. 
Although the inner element 20 is referred to as a blade 

and may perform a scraping or leveling function, this is 
not essential to the invention. Obviously, the primary 
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the inner blade or supporting element 20 to prevent, 
any substantial forward deflection of the piston rod 38 
incident to raising of the lever arm 30 and the outer 
blade 24, as hereinafter-described. Extending inwardly 
from the portion 37a is an arm 37b which carries the 

50 

crank pin 36 abovementioned in operative engagement 
with the lever arm 34. 
The outer end of the lever arm 30 preferably is con 

nected to the outer blade 24 so that the two may be 
vertically adjusted together, about the axis 23. 
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The preferred form of connection between the outer end . . 
of arm 30 and the blade 24 comprises a pin 43 carried 
by the arm 30 and projecting forwardly therefrom through 
a lateral slot 44 in the blade 24. The pivot pin 23 in 
the preferred embodiment also is disposed through a 
lateral slot 45 in blade 24, all to the end that the slots 
44 and 45 will permit relative lateral or radial adjustment 
of the outer blade 24 relative to the inner blade 20 and 
the pivot 23, respectively. The slots 44 and 45 are pref 
erably covered by housings 44' and 45's bolted there 
over on the front face of blade 24 to prevent entry of 
dirt into these slots or guideways. 

. A power-actuated mechanism for causing lateral ad 
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justment of the outer blade 24 in any of the various posi-. 
tions of angular adjustment thereof may comprise a 
suitable expansible and retractible double-acting hydraulic 
unit having a cylinder 46 fixedly mounted on the arm 30 
in alignment therewith with its piston rod 47 fixedly con 75 

function of the element 20 is as a supporting element for 
the outer blade 24, together with the means for angularly 
and laterally adjusting it. 

It is important to note that the lever arm 30 serves 
as a means for pivotally connecting the power unit 46 
to the supporting element or blade 20 coaxially to the 
pivotal connection 23 of the outer blade 24. Thus the 
line of thrust of the piston rod 47 is exerted at all times 
parallel to the extension and retraction movement of the 
blade 24. - 

It will further be apparent that the arm 30 and its 
associated pins 23 and 43 comprise a means for con 
necting the outer blade 24 to the power unit 46 for ex 
tension and contraction with such unit, as well as for 
pivotal movement with the said unit 46. 
While the sliding connection between the lever arm 

and the outer blade defined by the pin 43 and slot 44 is 
desirable, this connection merely serves to duplicate the 
function of the piston rod 47 in angularly supporting the 
outer end of the blade 24 and guiding it in its lateral pro 
jection and retraction. Although this connection 43, 44 
is obviously desirable for reinforcing the piston rod 47 
against deflection by the very appreciable forces trans 
mitted thereto from the leveler blade 24 during its opera 
tion, such connection is not essential to the invention in 
its broader aspects. Therefore, the connection 43, 44 
may be omitted, particularly where the piston rod 47 
and cylinder 46, or equivalent means, are made suff 
ciently rugged to withstand the deflection forces imposed 
thereon by the blade 24. 
Viewing the invention in this light, it will be apparent 

that the power unit 39, together with its associated lever 
arm 34, will constitute a power actuated means for angul 
larly adjusting the unit 46 and through it the outer blade 
24. 

In the operation of the invention, it will be seen that 
the entire leveler structure may be bodily raised or low 
ered to the desired operating height through vertical ad 
justment of the cross head 11 in the guide 10. Then 
through appropriate actuation of the power unit 39, the 
outer blade 24 may be adjusted angularly either upwardly 
or downwardly from its horizontal position as shown in 
the drawings, whereby the portion of the blade 24 pro 
jecting beyond the auxiliary blade 50 may form a shoul 
der or surface at any desired angle within a given range. 
The auxiliary blade 50 may also be adjusted about its 
pivot 51 to any of various desired angles for actuation 
in usual manner on the inner portion of the shoulder 
thus formed. 

Moreover, by actuation of the hydraulic unit 46, the 
blade 24 may be extended or retracted laterally in any 
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of its angular positions to thus vary the width of the 
strip of terrain acted upon, as may be desired. . . . . 

Obviously, the power units. 39 and 46 are adjustable 
independently of each other when the mechanism of the 
invention is in operation, and it will be apparent, there 
fore, that the invention may be employed to generate a 
changing contour, as will be desired from time to time in 
actual practice in the grading of ditches and shoulder 
contours beside railroad tracks, roads or the like. 

In the present application, we have shown and de 
scribed only the preferred embodiment, of the invention 
simply by way of illustrating the preferred mode of prac 
ticing the invention as by law required. However, we 
recognize that the invention is capable of other and dif 
ferent embodiments and that its several details may be 
modified in various ways. Accordingly, the foregoing 
description and drawings are to be considered as merely 
illustrative in nature and by no means restrictive. 
What is claimed as new and desired to be secured by 

Letters Patent is: 
1. A ballast leveler comprising an inner leveler blade 

and means for supporting same in laterally projecting 
relation from a forwardly moving carrier, an outer blade 
supporting lever fulcrumed on said inner blade for verti 
cal angular adjustment, hydraulic mechanism intercon 
nected between the lever and said inner blade at locations 
remote from the fulcrum of said lever for effecting and 
maintaining various angular adjustments of said lever, 
an outer leveler blade carried by said lever and guided 
for angular adjustment therewith and for lateral adjust 
ment thereon, and hydraulic mechanism separate from 
said first mentioned mechanism interconnected between 
said lever and said outer blade for effecting and main 
taining various lateral adjustments of said blade. 

2. A ballast leveler comprising an inner leveler blade 
and means for supporting same in laterally projecting 
relation from a forwardly moving carrier, an outer blade 
supporting lever fulcrumed on said inner blade for verti 
cal angular adjustment, said lever having a normally lat 
erally extending arm and an outer leveler blade carried 
by said lever arm for angular adjustment therewith and 
lateral adjustment thereon. 

3. A ballast leveler comprising an inner leveler blade 
and means for supporting same in laterally projecting 
relation from a forwardly moving carrier, an outer blade 
supporting lever fulcrumed on said inner blade for verti 
cal angular adjustment, an outer leveler blade carried 
by said lever for angular adjustment therewith and for 
lateral adjustment thereon, and means associated with 
said lever for maintaining the outer blade in various posi 
tions of angular and lateral adjustment. 

4. The combination of claim 1 in which said hydraulic 
mechanisms and said lever are located rearwardly of said 
inner blade, having regard to its direction of movement, 
said outer blade projecting laterally outwardly beyond 
said inner blade and being located forwardly thereof, 
whereby abutting engagement between the overlapping 
portions of said blades will reinforce said outer blade 
against rearward deflection. 

5. A ballast leveler comprising an inner leveler blade 
and means for supporting same in laterally outwardly 
projecting relation on a forwardly moving carrier, an 
outer blade pivotally connected to said inner blade for 
vertical angular adjustment relative thereto, said pivotal 
connection being fixed to one of said blades and relatively 
laterally displaceable with regard to the other said blade 
for permitting relative lateral adjustment of the blades 
while maintaining said pivotal connection operative. 

6. The combination of claim 5 including power means 
operatively interconnected between said blades for effect 
ing relative lateral adjustment therebetween. 

7. The combination of claim 6 including additional 
power means operatively interconnected between said 
blades for effecting relative angular adjustment therebe 
Ween, - 
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8. The combination of claim 5.including a lever full 
crumed on one of Said blades for vertical angular adjust 
ment, and having a lever arm operatively connected to 
the other of said blades eccentrically to the pivotal con 
nection between said blades for effecting relative angular 
adjustment between said blades, and power means inter 
connecting said one blade and the lever for effecting and 
maintaining various angular adjustments of said lever. 

9. The combination of claim.8, wherein the fulcrum 
of said lever and said pivotal connection are both de 
fined by a pivot pin fixedly positioned on said inner 
blade, and received in a lateral slot in said outer blade 
whereby to permit lateral adjustment of said outer blade 
relative to the inner blade. 

10. A ballast leveler comprising an inner leveler blade 
and means for supporting same in laterally outwardly 
projecting relation on one side of a forwardly moving 
carrier, an outer blade and a lever having relatively co 
axial pivotal connections to said inner blade on the front 
and rear sides respectively, of said inner blade, for ver 
tical angular adjustment, said outer blade and said lever 
both projecting laterally outwardly beyond said inner 
blade, a connection between the outer blade and the 
otter end of said lever for causing angular adjustment 
of same together about said pivot, the said outer blade 
being relatively laterally adjustable on both of its said 
connections. 

11. The combination of claim 10, including means 
interconnected between the said lever and said inner 
blade for maintaining said lever in any of various posi 
tions of vertical angular adjustment. 

12. The combination of claim 11, including additional 
means interconnected between said lever and said outer 
blade for maintaining the latter in any of various posi 
tions of lateral adjustment. 

13. A ballast leveler comprising a supporting element, 
a leveler blade pivotally connected to said element for 
angular movement relative thereto and for radial adjust 
ment relative to said pivotal connection, means inter 
connected between said supporting element and said blade 
for angularly adjusting the latter, and separate means 
connecting said blade to said Supporting element for 
radially adjusting said blade, said connection between 
the last-mentioned means and said supporting element 
comprising a pivotal connection coaxial with the pivotal 
connection between the blade and said element. 

14. A ballast leveler comprising a supporting element, 
a leveler blade pivotally connected to said element for 
angular adjustment relative thereto and for radial adjust 
ment relative to said pivotal connection, and extensible 
means interconnected between said blade and said ele 
ment for radially adjusting said blade, said means having 
a pivotal connection to said element coaxial with said first 
pivotal connection. 

15. The combination of claim 14 wherein both of said 
pivotal connections include a common pivot pin fixedly 
supported by said supporting element, said pin being 
slidably and rotatably received in a radial slot in said 
blade. 

16. The combination of claim 15 including separate 
means interconnected between said element and said blade 
for angularly adjusting the blade, the interconnection 
of said means with the blade including a pin carried by 
said means and slidably disposed in a radial slot in 
said blade. 

17. In a ballast leveling device including an inner 
blade, an outer blade pivotally connected to said inner 
blade, a lever pivotally connected to said inner blade 
coaxially with said pivotal connection between the said 
inner and outer blades, said lever being connected to said 
cuter blade eccentrically to said pivotal connection, and 
a linearly extensible and contractible power unit inter 
connected between said lever and said inner blade at 
locations remote from said pivotal connection for angul 
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larly adjusting said lever and said outer blade about 
their pivotal connections. . . . 

18. A ballast leveler comprising a supporting element, 
a leveler blade pivotally connected to said element for 
vertical angular adjustment relative thereto and for radial 
adjustment relative to said pivotal connection, rigid ex 
tensible means interconnected between said blade and 

5 

said element for radially adjusting and vertically sup 
porting said blade, said means having a pivotal connec 
tion to said element coaxial with the first-mentioned pivo 
tal connection, and separate mechanism connected be 
tween said element and the extensible means for ver 
tically supporting and adjusting the latter about its said 
pivotal connection. 

19. The combination of claim 18, wherein said mech 
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anism includes a lever arm rigidly associated with said 
rigid extensible means and projecting radially from its 
said pivotal mounting, and a fluid actuated cylinder and 
piston unit operatively interconnected between said lever 
arm and said element. 
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