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Patented Dec. 21, 1943 2,337,278 

UNITED STATES PATENT OFFICE 
2,337,278 

RALWAY CAR, FLOOR CONSTRUCTION 

Michael F. Schmitz, Lemont, Ill. 
Application June 1, 1942, Serial No. 445,322 

3 Claims. (Cl. 20-8) 
This invention relates to floor construction and 

is more particularly concerned with improve 
ments in heavy duty floors such as are used in 
railway cars and are made up of relatively heaWy 
floor boards laid across and secured in place upon 
the underframe of the car. 
An important object of my invention is to 

eliminate, in a floor of this type, the use of Ordi 
nary headed bolts which project above the upper 
surface of the floor or have the heads. Counter 
sunk in such surface, and to provide for attach 
ment of the floor boards to the supporting frame 
work in such manner that the top surfaces of 
the floor boards and a substantial subjacent por 
tion of the floor boards remains unapertured 
and free of any metal parts that night interfere 
with the shaving or sanding of the floor to a uni 
form and smooth surface. 

In some, if not all, railway cars, an even, Smooth 
floor surface is highly desirable if not requisite, 
but with prior constructions it has been necessary 
to contend with the bolt heads which presented an 
ever-present danger of damage to the floor sha Ver 
or sander. It has often been necessary to place 
a top surfacing or sole of light-weight flooring 
nailed down over the main floor board in Order 
to eliminate such danger. By my invention, how 
ever, the complete elimination of any metal parts 
at or adjacent the top surface of the floor board 
eliminates all danger of damage to the shaver or 
sander and without resorting to such expedients 
as a superposed sole or other precautions. 
Another important object of my invention is 

to improve and simplify the attachment of the 
floor board over the body bolsters of a railway 
car. The body bolsters are generally of a width 
equal to three or four floor board Widths, With the 
floor boards lying thereon longitudinally. Quite 
a problem is presented in securing the floor board 
down upon a bolster, because the bolsters are of 
relatively massive box-like construction, and con 
siderable difficulty is experienced in gaining a C 
cess to the threaded ends of the floor-board 
securing bolts that project down through holes 
drilled through the top plate of the bolster. 
One common expedient to minimize the number 
of floor board bolts through the bolster, has been 
to inlay transverse hold-down strips across the 
floor boards overlying the bolster and thus hold 
doWn three or four floor boards by means of a 
pair of bolts extending down through the end 
portions of each of the inlaid hold-down strips 
instead of requiring the usual number of bolts to 
hold down the individual boards. This is a fairly 
COstly operation calling for the services of a car 
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penter. Working with a hammer and chisel to 
route out a transverse groove across the boards 
to receive the inlaid hold-down strip. My inven 
tion eliminates such inlaying expedient and like 
Complexities and provides for the effective hold 
ing down of the floor boards which overlie the 
bolster in a novel manner which effects sub 
stantial savings in the cost of installation. 
Another object of the invention is to provide a 

heavy-duty floor structure in which the floor 
boards are connected together in multi-board sec 
tions which require: less bolting to the support 
ing frameWork and provide a more uniform floor 
Surface. 
A further object is to provide a novel unit 

Connected heavy duty floor board structure 
especially adapted for railway car or like floors, 
which is readily adapted for direct bolting...to the 
Supporting framework or which may be attached 
by means of floor clips. . . . . . 

Still another object of the invention is to effect 
important saving in the cost of materials used 
in attaching the floor boards to the support 
ing frameWork, by the use of simpler and less 
expensive materials to reduce substantially the 
number of more expensive attachment parts here 
tofore required. 
Another object is to improve the hold upon the 

floor boards and increase the strength and en 
durance of the floor by completely, eliminating 
certain disadvantages resulting from the use of 
ordinary bolts which have a tendency to pull 
down into or through the floor boards and de 
velop looseness-between the floor boards and the 
Supporting frame under the strain of railway car 

movement due to weaving stresses and the 
like. 
Other objects and advantages of my inven 

tion Will appear more fully from the following 
description and from the accompanying drawings, 
in Which similar characters of reference indicate 
similar parts throughout the several views. 

Figure. 1 is a fragmentary top plan view of a 
railway car floor embodying... the features of my 
invention; 

Fig. 2 is a fragmentary top plan view of a rail 
Way car floor showing a slightly modified-arrange 
ment embodying the invention; . - - -, 

Fig. 3 is an enlarged vertical sectional view 
taken substantially along line 3-3 of Fig. 2; 

Fig. 4- is an enlarged vertical sectional view 
taken substantially along-line 4-4 of Fig. 2; 

Fig. 5...is a trainSVerse vertical sectional view 
taken substantially along line. 5-5 of Fig.1; 



Fig. 6 is a transverse vertical sectional view 
taken Substantially along line 6-6 of Fig. 2; 

Fig. 7 is a fragmentary vertical sectional view 
of a slightly modified form of the invention; and 

Fig. 8 is a top plan view of the modification 
shown in Fig. 7. 
My invention is particularly adapted for use in 

railway car floors such as shown fragmentarily in 
Figs. 1 and 2 wherein relatively heavy floor 
boards 0, having a conventional tongue and 
groove interfit, are supported by the metallic 
underframe structure of the car. Such floor 

2,337,278 re 

10 

boards may be of about 2% inches thickness, 
5% inches width, and 9-foot length, are laid 
aCrOSS the Width of the car, and generally pro 

and flat cars. 

15 
vide the only flooring for box cars; stock cars, . 
In the drawings, features of a box car under 

frame structure are shown more or less sche 
matically, based on the Association of American 
Railroads standard specifications. Included are 
side sills if and f2, a center sill. 3, intermediate 
floor-sills 4, and a body bolster 5. Fig.1 may 
ibe considered as showing one side of the car floor, 
and Fig. 2 the opposite side of the floor. Except 
for a different manner of securing in place the 
floor boards O which overlie the bolster 5, the 
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eye heads of the bolts 9, being such as to receive 
the heads entirely within the lower face plane of 
the boards, so as to avoid interference with the 
drawing up of supporting or floor clip surfaces 
into tight, flush abutment against the areas of the 
lower faces of the floor boards, surrounding the 
slots. This arrangement leaves substantially the 
entire threaded shanks of the bolts 9 depending 
clear of the lower board faces to receive nuts 22. 
Thereby floor clips 23 can be secured-tightly in 
place against the floor boards in such a manner 
as to attach the flooring to the side sills f and 
2 and the intermediate sills 4. The floor clips 
23 are preferably of the type covered by MacLean 
Re. Patents 21792 and 2,030,216, and each in 
cludes an apertured body to receive the bolt shank 
and to be secured against the floor board. An 
offset sill-engaging portion 24, integral with the 
board-engaging portion of the clip, engages under 
the horizontal flange of the side or intermediate 
sill and draws the floor board down tight against 
the top of the flange. Prongs 25, on the body of 
the clip, penetrate the floor board surface and 
hold the clip against rotation about the axis of 
the bolt shank. Integral bendable tongues 27 
at the sides of the clips are engageable with the 
respective nutS 22 to hold the latter against ac 

details of construction shown in Figs. 1 and 2 are 
practically alike, ... . . . 

''. According to my invention, instead of securing 
each of the floor. boards individually to the car 
underframe, the floor boards. O are Secured there 
to in multi-board units A, the size of which is 
dictated by convenience in handling. In the 

: present instance, these units are shown in Fig. 1 
- (except over the bolster 5) and in Fig.2 as com 
prising three floor boards cooperating in edge-to 
edge interengagement and endwise alignment and 
connected together by right-angularly transverse 
metal rods which are received within aligned 
relatively closely fitting bores. 8 in the floor. 

... boards. The bores 8 are drilled parallel to and 
rintermediate the top and bottom faces of the 
boards, but preferably somewhat closer to the 

...bottom than the top faces. 
- are four of the connecting rods f. for each of the 
floor board units A, one of the rods being located 
adjacent each of the respective ends of the units 

- and the other two rods being located adjacent 
the transverse areas of the board units. Which 
rest upon the intermediate sills. By preference, 
the rods it are cut to length from standard 'A'. 
steelrod stock. . . . . . . . . . 
Each of the end rods it of the board unit A is engaged by a pair. of standard, preferably 2''. 

eye bolts (9, one of which bolts is located-within 
a downwardly opening, centered longitudinal slot 
20 intersecting the rod bore f8 in each of the 
outermost floor boards O of the unit and the slots 
20 are preferably wide enough to admit free 
Swinging movement of the eyebolt 9 about the 
axis of the associated rod 7. . . . . 
Each of the intermediate connecting rods, T is 

engaged by a single one of the eyebolts 9 re 
ceived within a longitudinally extending slot 2 f: 
formed centrally within the center board, inter 
secting the rod bore 18 and opening through the 
bottom face of the board. . . . . . . . . In order to preserve the greatest possible solid 
thickness of board between the inner walls of the: 
slots 20 and 2i and the top faces of the boards 10, 
the slots should be as shallow as practicable con 
sistent with free accommodation of the eye heads 
of the bolts. 9. As shown, the depth of the slots 
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cidental loosening rotation. 
While in the present instance the location of 

the board-connecting rods 7 and the bolts fs 
has been predetermined to clear the respective 
edges of the side and intermediate sills sufficiently 
to accommodate the floor clips 23, it will be clear 
that merely by shifting the location of the con 
necting rods and bolts to overlying or centered 
position relative to the engaged surfaces of the 
Sills, the bolt shanks may be received in ap 
propriately located bolt holes drilled through the 
sills. However, the use of the floor clips 23 af 
fords greater adaptability in construction and is 
not bound by the relatively close tolerances de 
manded by direct bolting to the Sills. 
Another advantage of the use of the floor clips 

23 is that after the practically inevitable shrink 
age of the floor boards following a period of 
use, the boards can be jacked tight to take up 

- slack and receive filler strips or take-up boards, 
without requiring the redrilling of bolt holes. 
It may be noted that as a result of connecting 

the floor boards into the units A, a substantial 
number of bolts and floor clips is saved, as com 
pared with a floor structure in which the floor 
boards are individually secured to the under 
frame structure. In a three-board unit A, as 
shown in Figs. 1 and 2, only six bolts and clips 
will quite securely attach the floor board unit 
in place, as compared to the nine bolts and clips 
which would be required to secure the three floor 
boards in place individually were they not tied 
together by such means as the rods 7. For 
the conventional individually secured board ar 
rangements, each board is supplied with a bolt 
and a clip for securing each. opposite. end to 
the underlying side sill, and each board has at 
least one bolt and clip for securement to a se 
lected one of the intermediate sills 4... By my invention, however, only two clips per 
board are used, merely the outer boards of the 

70 
units. A being secured adjacent their-ends to 
the side sills, and only the intermediate boards 
being secured to the intermediate sills, while the 
connecting rods (7 are relied upon for positively 
holding down those portions of the floor boards, 
Such as the ends of the intermediate floorboards 

20 and 2i is conditioned by the diameter of the 75. and the intermediate portions of the outer floor 
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-boards, which are not directly secured to the 
sills. In fact, this arrangement provides a 
stronger and more positive securement of the 
floor boards, especially at the intermediate por 
tions thereof where in the conventional con 
struction no attachment to an intermediate 
stringer Would ordinarily be made, but where 
according to the present invention the interme 
diate connecting rods 7 provide indirect though 
nevertheless positive and sturdy attachment to 
the intermediate silis for the outer boards of 
the floor board unit A as well as the interme 
diate board. 
Another distinct advantage of the reduction in 

number of bolts and clips resides in the saving 
in cost of material. In a three-board section 
A, this accrues from the substitution of the four 
connecting rods 7 for three of the bolts 3 or 
their equivalent and three of the clips 23. The 
rods 7 are a relatively inexpensive stock item 
and are utilized without any processing other 
than simply cutting them to the proper lengths. 
On the other hand, the bolts and clips which 
the rods replace require a substantial number 
of manufacturing operations in their production, 
and With regard to the fioor clips, especially, 
require a higher grade and thus more expensive 
material. 
My improved floor construction has very in 

portant advantages for securing in place the floor 
boards to which directly overlie the body bolsters 
5 of the car underframe. The use of floor clips 

for securing these boards in place is, of course, 
precluded by the broad top plate of the bolster 
which extends longitudinally under the full 
widths of the boards. Therefore, even in floor 
constructions where the clips 23 have been used 
for the remaining boards of the floor, the bolster 
covering floor boards have had to be bolted di 
rectly to the top plate of the bolster. This is 
a difficult matter, however, because of the box 
construction of the bolster and the cramped 
working Space within which the nuts 22 of the 
bolts must be tightened inside of the bolster by 
access through necessarily relatively small side 
hand-holes 28 (Figs. 3 and 4). For this reason 
Some car builders have adopted the practice of 
inlaying transverse board strips across the boards 
overlying the bolster and then bolting down the 
ends of Such strips. In this way they reduce 
the number of bolts that must be worked through 
the bolster because of the elimination of any 
bolts to hold down the boards which are trav 
ersed by the intermediate portions of the hold 
down inlay strips. 
By the use of my invention, also, the number 

of bolts that must be worked through the bolster 
is kept at a minimum, but there is no need for 
the costly expedient of inlaying Wooden strips 
across the boards. In addition, the top surfaces 
of the board are kept entirely free and clear of 
bolt heads or other metal parts or countersunk 
holes. 
As shown in Fig. 2, the preferred three-board 

unit arrangement is adhered to even over the 
bolster 5, with the threaded shanks of the bolts 
f 9 extending down through bolt holes 29 in the 
top plate of the bolster and the nuts 22 screwed 
on in the usual way by access through the open 
ings 28 in the sides of the bolster (Fig. 4). 
Where conditions will permit, I prefer to avoid 

entirely the necessity for bolting through the top 
plate of the bolster, but employ floor clips en 
gaging the side wings or fianges at the top of 
the bolster or the adjacent sill flanges. Such 
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3 
an arrangement is shown in Figs. 1 and 5 and 
comprises herein a unit of floor boards of suf 
ficient Width to extend sidewise beyond the top 
edges of the bolster. In this instance the bol 
ster is of a slightly greater width than the com 
bined width of three of the floor boards 0. 
Therefore a floor board unit B composed of five 
floor boards is used, connected together by means 
of rods 39 extending through allined transverse 
bores 3 in the floor boards, and located at points 
which lie between the side sills and the inter 
mediate Sills and between the side silis and the 
center sill, respectively. Thus, the bolts 9 need 
engage the rods 3 only in the outermost two 
boards of the unit and will entirely clear all 
parts of the underframe. Floor clips 32 secured 
in place by these bolts can then engage the top 
Side Wings or flanges of the bolster. Such top 
flanges may be of substantially greater thickness 
than the sill fanges and for this purpose the 
clips 32 Will, of course, have to be formed With 
a substantially increased . Offset between the 
board-engaging and flarge-engaging portions 
thereof. Alternatively, the connecting rods 30 
may be positioned adjacent the side sills and 
the intermediate sills, respectively, similarly as 
the tie rods SE of the remaining board unit A, 
So that the clips 33 can be used to engage the 
side Sils and intermediate sills. In either event, 
the result is that the bolster units B are se 
cured firinly in place Without direct bolting 
through the bolster. 

In assembling the eye bolts With either of 
the floor board units A or B, it is necessary, of 
Course, to locate the bolt eyes within the slots 
2) or 2, as the case may be, and thereafter 
push the respectively associated rods into place 
through the eyes. This may be done most con 
Veniently at the time that the board units are 
aSSembled. However, even though the slots 20 
and 2 may be long enough to receive the bolt 
shanks therein. When swung down for stacking 
the board units, there may be occasions where 
the bolt Shank may offer disadvantageous pro 
tuberances in handling the units prior to or dur 
ing installation. Moreover, should the bolts stick 
Within the slots 2 and 2 and not swing down 
freely into attaching position when the units are 
being installed, the workmen may suffer some 
delay in prying them out. These are, of course, 
only relatively very minor drawbacks, but they 
are Overcome by the modified form of construc 
tion shown in FigS. 7 and 8 where the use of a 
slightly modified hock bolt 33 is shown to re 
place the eye bolt already described. By pref 
erence the hooked head of the bolt 33 is formed 
Similarly as the eye bolt 9 but with the free end 
of the head loop shortened to a point approxi 
Ilately in line With the side of the Shank. This 
provides a Sufficient hook for adequate rod en 
gagement and is probably every bit as strong as 
the eye head of the bolt 9 but saves rod stock 
and affords the advantage that the bolt 33 may 
be hooked in place on the rods 7 (or 30, as the 
Case may be) after the board unit has been lo 
cated in place upon the underframe and as an 
incident to securing the board unit in place by 
means of the floor clips 23 or 32. 
Instead of a slot for receiving the hook bolt 

33, I prefer to utilize a round bore 3i (round, 
because that is easier to make by a simple drill 
ing Operation). The bore 34 should be as shallow 
as practicable and has its side wall spaced from 
One side of the rod 7 (preferably the side nearest 
the edge of the frame member to be engaged) just 



4 
far enough so that the hooked head of the bolt 

... can clear through the Space between the bore 
Wall and the connecting rod when the boltistilted 
over to the extreme limit permitted by the mouth 
of the bore, as shown in dot-dash outline in 
Fig. 7, and is moved up into the bore with a 
hooking motion onto the connecting rod. The 
only Way the bolt can then be disengaged from 
the rod is by a reversal of the hooking motion 
Which requires the bolt- to be swung over to the 

- extreme limit to which position it is not likely 
to SWing, accidentally. Thus, even though the 
hook bolts 33 may be placed in advance of at 
taching the floor clips 23 or 32 and the floor unit 
is subjected to considerable jostling while the 5 
bolts are hanging down therefrom, there will be 
little, if any, likelihood of the bolts accidentally 
dropping off. After the clips 23 or 32 are se 
cured in place, the bolts 33 will, of course, be 
held positively against any possibility of acciden 
tal dislodgement and will hold the floor board 
unit securely in place. 
From the foregoing it will be evident that my 

invention affords substantial advantages over 
prior heavy duty floor constructions because the 
top Surface and a substantial thickness of the 
floor boards below the top Surface are maintained 
free from bolt heads or other metal prominences 
that might prove damaging to or interfere With 
the operation of a scraper or Sander for smooth 
ing the floor. A railWay. Car in Which, by the 
use of my invention, the floor surface is Com 
pletely free from any exposed metal in or on the 
Surface, is thus adapted for the shipment of many 
classes of commodities such as explosives, which, 
for the sake of safety, must not be shipped in 
any car where the floor has metal, such as bolt 
heads, exposed. The result is also a floor sur 
face which is entirely free from bolt holes, bolt 
hole fillers, inlays, or the like. 
Since the floor boards of the multi-board units 

are tied together by the Straight connecting rods, 
a better surface alignment is maintained than 
where each board is individually secured to the 
underframe. The better distribution of pulling 
force through the medium of the transverse con 
necting rods Secures a firmer and less yieldable 
hold upon the floor boards than With individual 
bolts, the board-engaging area of the heads of 
which is necessarily quite limited. There is also 
a substantial Saving in material cost through the 
use of inexpensive standard rod stock to replace 
a substantial number of fabricated parts. More 
over, a very substantial improvement and saving 
in labor and material is attained by this inven 
tion in securing the floor boards to wide coex 
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tensive underframe members such as the bolsters 
of a railway car. 
While the invention is susceptible of various 

tions. 
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modifications, and alternative constructions, I 
have shown in the drawings, and have herein de 
Scribed in detail certain preferred embodiments, 
but it is to be understood that I do not thereby 
intend to limit the invention to the specific forms 
disclosed, but intend to cover all modifications 
and alternative constructions falling within the 
Spirit and Scope of the invention as expressed in 
the following claims... - . . . 

O. What I-claims as new and desire to secure by 
Tetters Patent iS: . 

1. In a floor construction, a supporting frame 
work; a plurality of floor boards cooperating in 
edge-to-edge relation to constitute a plurality of 
board units; each of Said boards having formed 
therein a plurality of Spaced apart straight hori 
Zontal transverse bores lying substantially away 
from the upper and lower faces of the board; 
the transverse bores of each board being aligned 
With corresponding bores of the other boards of 
the Same unit; certain boards of each unit being 
provided in their lower faces with blind open 
ings Which interSect and extend upwardly slight 
ly above the transverse bores of such boards; 
bolts having rod embracing heads lying within 
Said blind Openings and Shanks depending from 
Said openings; devices cooperating with the 
Shanks of said bolts for attaching the latter to 
the frame at appropriate points; and rods occu 
pying, and being longitudinally movable in, the 
aligned transverse bores of the boards of each 
unit, and embraced by the heads of the bolts as 
Sociated With that unit; the rods, bolts and the 
devices Which cooperate with the bolt shanks as 

- aforesaid constituting the board unit fastening 
instrumentalities; and each of said rods being of 
Substantially uniform thickness from end to end, 
bridging all the joints between the boards of the 
unit with which it is associated, and having a 
length less than the width of the board unit with 
Which it is associated; whereby the boards of any 
unit may be jacked tightly together, in situ, to 
stake up board Shrinkage without necessarily dis 
asSociating the unit from any of its fastening 
instrumentalities. 

2. A floor construction as defined in claim 1 
wherein the rod embracing heads of the bolts are 
eyes receiving and turnable upon the rods, and 
the blind openings are elongated transversely of 
the boards Sufficiently to receive the bolts entirely 
Within the boards. - 

3. A floor construction as defined in claim 1 
Wherein the rod embracing heads of the bolts are 
hooks, and the blind openings are so proportioned 
relatively to the hooks that the latter only can 
be disengaged from the rods when the bolts are 
SWung away from their normal depending posi 
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