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This invention relates in general to treatment 
of grating structures. It is particularly useful 
in connection with so called “open bridge floors' 
and Will be described with reference thereto; al 
though it is to be understood that it is also use 
ful in treating other surfaces. 
Open-grid bridge floors, ofttimes referred to as 

“open bridge floors' are formed of main bearing 
bars laid parallel to one another at spaced dis 
tances apart and cross bars which are dis 
posed angularly to the main bars and rigidly 
connected thereto. In place of cross bars which 
may be straight or bent, recticulated bars are 
Sometimes used to connect the main bars. The 
reticulated bars extend along and between the 
main bars, and are Secured thereto but do not 
CrOSS the main bars. 
Such floors rest directly on supports to which 

they are secured. The spaces between the bars 
making up the floor remain open and the tops 
of the bars themselves form the traffic surface, 
Which has a more or less honeycomb appearance. 
Under certain traffic conditions, it has been ob 

Served that vehicles passing over such surfaces 
have a noticeable tendency to skid especially in 
wet or snowy weather. There is also a tendency 
for a vehicle to “wander' especially when the 
floor includes reticulated bars. 

I have discovered that by grooving the traffic 
Supporting Surface of the bars, the anti-ship 
quality of the floor is much improved and the 
tendency of vehicles to skid and Wander is over 
Come. I have discovered a method and appa 
ratus for grooving or scarfing the floor which 
effectively overcomes the difficulties recited. 
The Scarfing operation may be performed by 
metal cutters, SaWS, grinding discs or by burning. 
In the drawings I have shown for purpose of 

illustration certain preferred embodiments of 
my invention. In the drawings wherein like 
characters of reference denote like parts through 
Out: 

Figure 1 is a fragmentary view in plan of suit 
able apparatus for practising my invention. 

Figure 2 is a vertical cross section along the 
line II-II of Figure 1, 

Figure 3 is an end view in elevation along the 
line III-III of Figure 1, 
Figure 4 is a vertical sectional view along the 

line IV-IV of Figure 3, 
Figure 5 is a vertical sectional view along the 

line V-W of Figure 2, 
Figure 6 is a vertical sectional view along the 

line WI-VI of Figure 1, 
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one pattern of grooves made according to my 
invention, 

Figure 8 is a diagrammatic plan view showing 
the groove pattern illustrated in Figure 7, ap 
plied to one design of bridge floor, - 

Figure 9 is a diagrammatic plan view of an 
other pattern of grooves, 

Figure i0 is a sectional view in elevation of a 
bar showing the grooves in the top edge, 

Figure 11 is a fragmentary vertical sectional 
view of a modified detail, 

Figure 12 is a fragmentary view in plan of a 
modified apparatus, 
Figure 13 is an end view in elevation of Figure 

12, Some of the details being omitted, 
Figure 14 is a fragmentary vertical sectional. 

view along the line XTV-XIV of Figure 12, 
Figure 15 is a view in elevation showing a por 

tion of the apparatus along the line XV-XV of 
Figure 12, 

Figure 16 is a sectional view along the line 
XVI-XVI of Figure 15, 

Figure 17 is a view partly in elevation and 
partly in Section of a modified detail of the struc 
ture, and 

Figure 18 is a fragmentary view in plan of a 
known type of flooring which may be treated in 
accordance With the invention. 
In the drawings (Figures 1 through 6) there is 

shown an apparatus for forming grooves in the 
top Surface of the bars forming an open bridge 
floor and thus improve the friction qualities 
thereof. The apparatus comprises in general a 
metal track member or frame T of inwardly faced 
channel bars 0 on edge and a carriage C consid 
erably shorter than the frame and mounted 
therein on wheels and 2 so as to permit longi 
tudinal movement of the carriage with respect 
to the frame, but no appreciable side movement 
or up and down movement. On the bottom of 
the track member T a number of inverted cup 
members 3 are fastened. These dished members 
permit the track member to be readily moved or 
skidded to desired positions along the somewhat 
uneven Surface of the bridge floor, which it is de 
sired to treat. 
The carriage C comprises a platform 4 of 

sheet metal or plate the longitudinal sides of 
Which are bent to form flanges 5 on which the 
wheels and 2 are journalled. The wheels 
and 2 bear against the top and bottom flanges 
respectively of the side channel bars of the 
frame. 
The platform 4 has mounted thereon a rotat 

Figure 7 is a diagrammatic plan view showing 55 able cutter 6 which is mounted on shaft 7 and 



2. 2,382 
rotates therewith. The shaft 7 is rotatably re 
ceived in the U shaped bracket 8 the ends of 
which are in turn rotatably and slidably mount 
ed on a shaft 9 the ends of which are journalled 
in the bearings 20 and 2, mounted on the plat 
form f4. A window 22 through which the oper 
ations of the cutter 6 may be observed and re 
pairs and adjustments performed is placed in the 
platform at a suitable location as indicated. The 
cutter mounting bracket 8 is adjusted to a de-, l0 
sired position along the shaft 9 by means of a Y 
shaped shifting fork 23 which may be adjusted & 
by operation of the cooperating. threaded rod 24. .. 
The ends of the rod 24 are received and axially 
restrained by bearings 25 and 26; on platform 45 
On one end of the rod a hand; wheel 27 is fixedly 
mounted. 
The up and down movement of the cutter 6 is, 

controlled by the operation of the wheel nut 28 
received in slot 29 in the Z bracket 30 mounted 20 
On the platform f4. Passing through the nut 
28 is a threaded rod 3, Which is pivotally con 
nected to a link 32. Which in turnis pivotally con 
nected to the bracket 8. 
The shaft T has a splined end which extends 25 

beyond the bracket 8 and mounted on the end is - 
a gear wheel 33 which meshes with an intermedi 
ate flanged gear 34 which is rotatably mounted 
on shaft 9. The projecting sides of gear 34 en 
gage the edges of gears 33 and 35. The gear 34 30 
alsó meshes with a drive gear 35. which may be 
driven through the V belt. and pulley drive 36. 
from the gear reduction box 37 which in turn is 
connected through the clutch 38" With the prime 
mover, here shown as an internal combustion en 35 
gine, 39. The Speed of the engine 39 is such and 
the power transmission System to the cutter. 6 
is designed So...that the cutter is rotated at the 
Speed desired for economically and expeditiously. 
cutting or scarfing the traffic surface comprised 40 
of metal main bars 40 and cross bars, 4t. 
A transverse screw 42 for moving the carriage. 

C is rotatably mounted and restrained against 
axial movement at its ends (in brackets 43 and 
44) on the end members of the track member or 45 
frame T. The Screw is parallel to the longitudinal 
axis. of the frame. T. Mounted on the platform 
4 and between the spaced brackets 45, 45 is a 
Worm drive 46 which engages the screw 42...and is 
in turn driven from the gear reduction box. 37.50, 
through the interposed clutch 47. The screw 42. 
may also be turned by the hand wheels, 48 fixed. 
On the screw at each end thereof. 
Hold down clamps are connected to the track 

member. Tatsuitable locations, here shown as the 55 
center points of the frame ends. Each of the 
clamps comprise a bracket. 49 which may be con 
veniently welded to the frame. The bracket has a 
projecting portion, through a vertical slot in 
which a threaded rod 50 of a T member having 60, 
Wing portions 5 slidably extends. Each of the 
Wing portions have slidably and rotatably mount 
ed thereon an anchor bar. 52 having a horizontally, 
extending hooked end 53. The upper-end of the 
threaded rod 50 is engaged by a threaded hand 65. 
nut 54. The anchor bars can bé swung to a posi 
tion. Such as indicated by the broken lines. 52d in 
Figure 4. This...is a convenience when it is de 
sired to move the frame T. When in anchoring 
position as in Figure 3 the hooked ends 53 of the 70. 
anchor. engage the bottom edges of the bars 40, 
forming the floor. Arcuate skid members 55...are 
secured to the under side of the frame T at a 
position adjacent the hold down clamps. The 
apparatus may be mounted on wheels,such as for. 5 

898 
example as is described in connection with the 
embodiment shown in Figures 12, 15 and 16. 

Figure 7 is a diagrammatic representation of a 
portion of a bridge floor in which the grooves are 
cut in bands in the pattern indicated. In this 
figure the side of the bridge floor or curb is repre 
Sented by the line 56 and the frame T is disposed 
so that the cutter bar moves along the bridge 
floor at a suitable: angle, Say of about 45°. The 
bearer bars of the floor usually extend parallel to 
the curb, although in Some instances they extend 
at:right angles. The longitudinal axis of each 
Series. Or bands. Orcuts 57 and 57 a run in different 
directions, and this obviates the tendency of the 

:grOOVesto urge:the Wheels of a vehicle in one di 
rection: In Figuier8 the bands of cuts are shown 
diagrammatically in relation to the bars forming 
the bridge floor. , 
The pattern of the cuts shown in Figure 9 dif 

ferS from the pattern shown in Figure 7. The 
pattern consists of bands of cuts 60 extending at 
an angle to the curb 6 and cross bands 62, and 
bands 63 whose axes are at an angle to the axes 
of the bands' 60 and 62. The transverse. compo 
nents of the bands are less than the distance. 
apart of the wheels of the usual automobile. 
About three feet is a convenient length. 
In Figure 10 there is shown a portion of a bridge. 

floor bar 40, the top of which has been cut or ser- . 
rated in accordance with my invention. The , 
grooves bear numerals' 58 and the lands the nu 
merals 59. The dimension of the groove may be 
varied, for example it may bes' to A't wide and 
the lands from is to 4''. It is to be understood 
that these dimensions are illustrative only and 
that they can be larger or smaller. 
In Figure 11there is shown a portion of a modi 

fied end of the carriage C. In this construction 
the cutter bar 64 is mounted so as to project be 
yond the end of the carriage C’ and beyond the 
end of the associated frame member T'. The 
Cutter is driven by the gear 65 which is rotated by. 
a convenient drive such as... for example, that 
shown in Figures 1 and 2, but in such a case it. 
Would bé desirabl? to replace the gear 34 by a link 
belt. An up and down adjustment of the cutter. 
bar 64 as Well as a lateral adjustment can bear 
ranged as shown in Figures 1 and 2. By mount 
ing the cutter bar in this, manner the operator is 
enabled to cut slots closer to the curb line. 

In Figures 12 through 16 I have shown a mod 
ified apparatus for practising my invention. The 
apparatus includes a frame 66 of inwardly faced 
channel section, the ends being chamfered and a . 
flat carriage 67 movable therealong on:wheels. 
68, 69 and 70 journalled in the turned down. 
flanges if of the carriage, 67. The frame has 
dished cup members 66 fastened to the bottom 
at Suitable places. The , wheels 68, and 70 bear. 
against the bottom flange of the side members. 
of the frame and the wheel 69 bears against the 
top flange. The carriage 67 is moved along the 
frame by means of a suitable feed screw 72 one 
end of Which is rotatably mounted in the frame. 
bearing 73, but not axially slidable therein. The 
other end is received in nut 74 secured to the car 
riage. 67. The nut is arranged so...that it, can be 
readily disengaged from the screw, 72. To move. 
the carriage 67. rapidly, I also:provide a rack 15 
On the frame and a cooperating pinion;76 on the 
carriage. Such an arrangement could also be 
used on the apparatus shown in Figures 1 and 2,: 
or "any other types of .quick return mechanism 
Could be employed. 
Swiwelly:mounted on the :carriage:67 ab. 77 is 
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a burner holder plate 18 having one edge curved. 
around the swivel and teeth formed in that edge 
to form a curved rack 19. The rack cooperates . 
with a pinion 80 whereby the plate 78 may be 
moved around the swivel 77. The outer edge of . 
the holder plate is recessed as shown at 8. 
Mounted below the recess 8 are the burners. 

82 which are each swivelly and removably sus 
pended from the shaft 83, one end of which is 
rotatably received in the spaced bearingS 84 be 
tween which a hand nut 85 is threadedly mount 
ed. On the shaft 83 and Serves to move it side 
ways. The other end of the shaft is mounted 
in spaced gearings 86 between which a worm and 
gear arrangement 8 is slidably but not rotatably 
mounted on the shaft. By operation of the Worm 
the shaft is rotated and the burners moved to 
position them with respect to the surface to be 
treated. 

It is customary to feed the cutting tips. With 
two gases oxygen and acetylene. I provide two 
manifolds 88 and 89 mounted on the holder plate 
to contain these gases. 
tion 90 and 9 leads from the manifolds 88 and 
89 respectively to each of the burner bodies. 
Gases are fed to the manifolds from Suitable 
cylinders 92 and 93 mounted on the carriage 67. 
At the corners of the frame, I provide four 

retractable wheels 94 (see Figures 15 and 16). 
Each wheel is supported on an axle 95 Secured to 
a block 96 on the end of a vertical shaft 97 the 
upper end of which is threaded and is received 
in a bracket 98 attached to the frame. The shaft 
is moved up and down by the cooperating thread 
ed. Wheel nut 99. The block 96 is slidably re 
ceived in a groove in the bracket 98. The re 
tractable wheels are convenient when it is de 
sired to transport the equipment for any dis 
tance. The wheels are vertically adjustable and 
can serve to bring the track member to level po 
sition or a position parallel to the surface to be 
treated, or again the wheels can be retracted to 
allow discs 3 to rest immediately upon the Sur 
face to be treated. A similar arrangement could 
well be provided in the apparatus shown in Fig 
ures 1 and 2. 
At desired points here shown as three, I pro 

vide hold down clamps i 00, similar to those al 
ready described. 
In Figure 17 I show a groove cutter which con 

sists of toothed disks 10[ of suitable material 
mounted against rotation om a shaft IO2, and 
spaced the desired distance apart by Spacers 03. 
If desired the discs Of may be abrasive discs or 
metal saws; in which cases the cutter Will have 
to be driven at a suitable Speed. 

In Figure 18 I have shown a plan view of a 
typical open grid floor. The floor consists of 
spaced apart bearer bars 3 and crimped bars 
or reticulated bars O5 joined at the junction 
point by rivets. Of course the open grid floor 
may be made from spaced bearer bars and inter 
secting cross bars. No matter What form the 
floor takes the top surfaces of the bars can be 
grooved to give a better traction Surface. 
In operation the frame is Set in desired posi 

tion on the grating surface and the Scarfing tool 
operated to cut a band of grooves in One Opera 
tion and for a desired distance. The length of 
each band of grooves should preferably be such 
that the wheels of a vehicle will be at all times 
on bands which are angularly disposed to each 
other. Various patterns of bands may be used. 
The invention has been described in Connec 

tion with open grid floors, but it is evident that 
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3. 
the apparatus and method can be used wherever: 
it is desired to cut grooves in an exposed surface 
and I contemplate using my apparatus, preferably. 
equipped with abrasive discs for grinding parallel 
grooves in the Surface of an uninterrupted traffic. . 
Surface such as for example is presented in a 
concrete or asphalt roadway, or in the surface: 
of a so called 'armored' floor Such as is, often 
used in bridge floors; The grooves. Which are : 
thus cut can be left open or may be filled with 
an abrasive or a material different from that 
forming the surface. The traffic structure which 
it is desired to treat may be a bridge or the ordi 
nary hard surfaced roadway laid on the grade 
Or on the level. 
While I have described certain preferred em 

bodiments of my invention it is to be understood 
that changes may be made Without departing 
from the spirit of my invention. 

Notice is hereby given of my divisional appli 
cation Serial No. 576,618, filed February 7, 1945. 
I claim as my invention: 
1. Apparatus for treating the surface of a traf 

fic structure, comprising in combination a mobile 
track member, means for releasably anchoring 
the member to the structure, a carriage mounted 
on and movable relative to the member and 
lengthwise thereof, cutting means mounted on 
the carriage for forming grooves in the surface 
of the structure and means for positioning the 
cutting means transversely of the carriage. 

2. Apparatus for treating the surface of an 
Open-grid floor, comprising in combination a mo 
bile track member, means for releasably anchor 
ing the member to the floor, a carriage mounted 
on and movable relative to the member and 
lengthwise thereof, rotatable means mounted on 
the carriage for forming grooves in the floor 
Surface and means for rotating Said rotatable 
means, means for adjusting the vertical position 
of the rotatable means relative to the carriage 
and means for adjusting the transverse position 
of the rotatable means. . . 

3. Apparatus for Scarfing metallic traffic bear 
ing surfaces of open bridge floors in situ, com 
prising in combination a mobile frame, means 
for releasably anchoring the frame over an area 
of the surface to be scarfed, Scarfing means on 
the frame relatively movable in a horizontal 
plane at a level to engage and Scarf the Surface 
over which the frame is positioned, said scarfing 
means comprising a carriage with Cutters there 
on, and means for moving the carriage horizon 
tally in the frame and means for moving the cut 
ters transversely of the carriage. 

4. Apparatus for treating the Surface of a struc 
ture including a frame, a carriage movable along 
the frame, a holder SWively connected to the car 
riage, Said holder having Surface groove cutting 
means mounted thereon, means for moving said 
groove cutting means transversely of the holder, 
means for moving Said groove cutting means at 
right angles to the plane of the Carriage, means 
for moving the carriage along the frame in one 
direction, and means for more rapidly moving it 
in the opposite direction. 

5. Apparatus for Scarfing metallic traffic bear 
ing surfaces in situ, comprising in combination, a 
mobile frame, means for releasably anchoring 
the frame over an area of the surface to be 
Scarfed, scarfing means mounted in the frame 
and movable lengthwise of the frame and up and 
down relative to the frame to disengage and 
engage and Scarf the portion of the Surface Over 
which the frame is positioned, said scarfing 
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means including a cutterimeans for rotating thens the floor a carriage mounted in the frame and t! 
cutterimeans for noving the cutter intoŠandout j movables therealong, Scarfing: means hingedly." 
of engagement; with the Surface tot be scarfed, is connected-to-the carriage, and movable trans--- 
and means for moving the scarfing means transi versely of the "carriage.'(means for imoving; the 
verselyiofathe"frame: 2 . . . , Scarfings'means rup and down, “andrimeans for it 

6. Apparatus for scarfing metallic:traffic bearing & moving the scarfing; means, transversely of the 
Surfacesaof openlbridge-floors insitu comprising is in carriage: 
frame mounted on retractable wheelsimeans for HARRYS.NAGN. 
releasablyianchoring the framein contact with: s 


