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UNITED STATES PATENT OFFICE. 
MAX A. ZURCHER, OF PHOENIXVILLE, PENNSYLVANIA. 

FRAME FOR RAILWAY-CARS. 

SPECIFICATION forming part of Letters Patent No. 384,225, dated June 5, 1888. 
Application filed October 7, 1887. 

to alt whon, it may concern: 
Be it known that I, MAX A. ZijRCHER, a 

citizen of the United States, residing at Phoe 
nixville, in the county of Chester and State of 
Pennsylvania, have invented a new and useful 
Improvement in the Construction of Railway 
Cars, of which the following is a specification. 
My invention relates to improvements in the 

construction of railway-car frames; and its ob 
Iojects are, first, to construct a skeleton car 

frame entirely of durable materials, using for 
the main or absolutely essential members of 
such frame parts which shall have great 

3O 

strength, especially of nearly or equal resist 
ance to compression and tension-such as 
wrought-iron, steel, and such metals as have 
similar characteristics-and shall be so related 
as to form a statical construction which shall, 
resist abnormal stresses due either to the load 
carried by the car itself or to any extraneous 
forces which may be brought to bear upon the 
car-frame itself from any direction or cause 
whatever; second, to construct such a car 
frame upon thoroughly scientific and theoreti 
cal principles from an engineering standpoint, 
in order to obtain the greatest degree of 
strength from the least weight of material; and, 
third, to provide a car-frame which shall be complete in itself, possessing especial strength 
for stress in all directions, and provided with 
means for connecting any two or more of such 
frames together, both at the upper and lower 
portions of the frames, thereby giving in 
creased security. I accomplish all these ob 

35 jects by the improved car-frame hereinafter 
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disclosed, and the combination of elements 
which go to make up the same, all as is particu 
larly pointed out in the claims which follow 
this specification. - 
This railway skeleton car frame is in the 

nature of a hollow prism, whose external faces 
form the body thereof. Its two parallel faces 
of equal polygons are the car-body-frame ends, 
each completely and statically trussed and in 
tegrally connected to the other faces. The lat 
ter faces are parallelograms, which represent 
the longitudinal faces of the car-body, and each 
of these faces is in turn a complete and stati 
cally-constructed truss, with skeleton web mem 
bers covering its entire face. Each two adjoin 
ing trusses have a common chord, and the whole 
body of the car-frame is therefore integrally 

Serial No. 251,776, (No model.) 

connected together, so as to form a hollow stati 
cally-constructed prism of minimum weight 
and great strength. All of the longitudinal 
trusses are provided with skeleton, inclined, 
and normal web members, constructed either 
for tension or compression, or both, as the ne 
cessities of the case may demand, and they form, 
together with the chords, panels of such length 
as may be determined upon for the purpose re 
quired. The junction of any two adjacent pan 
els in the same truss formed by chords and re 
spective web members constitutes for each 
chord a panel-point--that is to say, the center 
lines or axes of these various members inter 
sect in one common point, or practically so, 
in order to prevent any bending strains of a 
serious nature from exterior forces acting on or 
through that point, 
To explain fully the previously-used term 

of a “statically-constructed’ hollow prism, it 
is essential that the respective panel-points of 
two adjacent trusses having the same chord in 
common should intersect or lie in the same 
transverse plane of the car-framebody, thereby 
reducing the transverse stress which may oc 
cur to a minimum when acting upon said pan 
el-points. This is always the case in opposite 
trusses. If symmetrically placed, their panel 
points will coincide or lie in the same trans 
verse plane to the car-frame body, but not nec 
essarily vertical, as may be the casein single tri 
angular trusses, where at the same time the 
several panel-points of all the trusses may lie in 
several intersecting planes, while for multiple 
intersection, triangular, and all rectangular 
trusses all the panel-points at the same loca 
tion lie in a vertical transverse plane to the 
car-body, the latter being the most desirable 
construction, as will be readily seen when 
using interior transverse-vibration bracing, as 
hereinafter described. 

Exterior forces or impacts acting obliquely 
against a panel-point of one truss would gen 
erate transverse strains in that truss; but in 
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my construction the adjacent truss having the 
same chord in common and the panel-points 
of the two coinciding, it follows that the web 
members of both trusses will take up their 
components of strain and prevent thereby any 
transverse strains. 
The foregoing constructions admit of the 

employment of the various common shapes of 
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beams, angles, ties, as well as the special shapes line 12 12, Fig. 2, showing an elevation of the 
of bars and plates, as will be readily under 
stood. 
With my improved car-frame I give this 

statically-constructed hollow prism represent 
ing the car-frame body additional strength 
by providing interior horizontal or inclined 
and interior vertical longitudinal trussing, es 
pecially at the ends, to render the car-frame 
proof against impacts in a longitudinal direc 
tion and give increased transverse and verti 
cal strength. Ialso provide interior transverse 
vibration bracing and overhead transverse 
roof-trussing to resist the various impacts in 
case of accident and pressure from loading. I 
also construct the overhead and platform por 
tions in such a manner as to render the car ad 
ditionally proof against telescoping or collaps 
ling. 
The several chords, struts, braces, and all 

main or absolutely necessary members to 
form a statical construction are secured in po 
sition with rivets, bolts, or pins, as may be re 
quired, in such a manner so that the axis of 
the above fastenings shall pass through the 
surfaces of the members to be joined perpen 
dicularly or at right angles, and thus require 
the sectional area of the fastenings to be 

... sheared before disconnection of a member can 
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take place, while the heads or nuts have only 
to withstand the friction from the joined mem 
bers, the same as is the present practice in 
first-class bridge trusses or girders. 

It is obvious that the loosening of any one 
member does not loosen any other member of 
the same panel-point, which is sure to occur 
in a construction where, by securing one or 
more members taut, the whole value of its 
panel-point depends, as in a Howe truss; or 
the various members may be connected to 
gether by welding if suitable metals are used. 
My invention will be better understood by 

referring to the accompanying drawings, in 
which 

Figure 1 is a broken perspective view show 
ing my improved construction of a car-frame 
body. Fig. 2 is a side elevation of my im 
proved railway-car frame. Fig. 3 is apart plan 
view of the floor portion of the same, includ 
ing several designs of web construction. Fig. 
4 is a plan view, looking upward, of a part of 
the interior horizontal or inclined overhead 
or upper deck longitudinal trussing along the 
bottom chords of the vertical transverse roof. 
trusses. Fig. 5 shows a portion of the ex 
terior longitudinal roof-trussing in top plan 
along the rafters of the vertical transverse roof. 
trusses. Fig. 6 is an elevation of the end 
wall of the car-body, showing on one side a 
window-opening. Fig. 7 illustrates the in 
terior transverse - vibration truss-bracing. 
Figs.8, 9, and 10 are modifications of the same, 
the several views showing different details at 
each side. Fig. 11 is a longitudinal vertical 
section taken centrally on the line 11 11, Fig. 
3, showing in elevation part of an interior 
longitudinal truss. Fig. 12 is a section on the 

or without the plates S. 

interior transverse-vibration bracing in con 
nection with the interior longitudinal trussing, 
as shown in Fig.11. Fig. 13 is an end eleva 
tion of my improved car-frame, showing the 
guard construction at the end of the platform. 
A is my improved car-frame, of metal or any 

material possessing the required strength. 
BB are the sides of the frame, forming the 

external vertical longitudinal side trusses, 
each composed of the top chords, S, bottom 
chords, S', vertical web posts or struts, S', which 
servealso as struts or girders for the transverse 
vibration bracing, as hereinafter described, 
and diagonal web members S', the intersec 
tions of which are also rigidly connected with 

The web member's 
are constructed so as to form tension or com 
pression members, or both combined, as the 
various conditions may require. These ex 
ternal vertical longitudinal trusses B, as shown 
in Figs. 1 and 2, are called “single intersec 
tion rectangular trusses; but a multiple in 
tersection may be used instead. If the ver 
tical posts S are omitted, we have. a 'double 
intersection triangular truss.' A single or 
multiple intersection may be used instead. 

It is not necessary in the above triangular 
trusses that all the web members should form 
the same angle with the chords; neither that 
all the vertical web members S should be 
omitted. A combination of parts of any of the 
herein-described trusses into one truss may be 
used as circumstances may require. 
The bottom of floor-framing C of my con 

struction is a horizontal exterior longitudinal 
truss composed of the chords S', which also 
serve as bottom chords to the side trusses, B, 
the transverse struts or girders as web 
posts, and the web diagonals r" or '', or, both. 
Into this truss is introduced one or more longi 
tudinal stringers, r, and rigidly connected to 
by all members thereof, which serve as gird 
ers and columns, to increase the vertical 
strength of the floor and also to resist com 
pressive and tensile or tractive strains. One 
or more of the several designs shown in Fig. 
3 may be used singly or combined. 
The transverse girders '', which form the 

bolsters over the trucks, require additional 
strength to sustain the load accumulated at 
those points, and may be of box shape. 
The floor-framing may also be constructed 

of two or more trusses rigidly and integrally 
connected together to serve as one truss, 
wherein the bottom chords, S', and the interior 
longitudinal members, r, serve as chords lav 
ing web posts or girders r and diagonals r", 
(as shown in Fig. 3,) acting as girders in a 
longitudinal direction. This method of con 
struction may be used in any of the longitudi 
nal trusses, and the central space may also 
form a truss with diagonals. 
The two exterior inclined planes formed 

through the top chords or rafters, q', of the 
transverse vertical roof-truss q form for each 
plane an inclined longitudinal roof-truss, as 
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shown in plan, Fig. 5. Each truss is composed 
of the top chord, S, of the adjoining side truss, B, 
and the central stringer, g, as composite chord 
to both inclined trusses. The rafters q serve as 
web-posts, and the dotted lines gas web di 
agonals, and q as roof stringers, struts, or ties. 
The trussing may instead be arranged... as 
shown in Figs. 3 and 4. . 

It is not necessary that the top chords, q', 
of the transverse roof-truss q should form two 
inclined planes only, as shown, but may be 
composed of more than two segments or 
planes, each completely trussed and integrally 
connected together, or it may form but one 
lane. 
In the interior horizontal plane through the 

top chords, S, of the side trusses, B, I construct 
an interior longitudinal overhead or upper 
deck truss, D, as shown in plan, Fig. 4, (look 
ing upward,) the chords of the side trusses 
serving as chords for this upper deck also, 
and the bottom chords, q', of the transverse 
vertical roof-trusses q serve as web-posts, to 
gether with the web-diagonals g and longitu 
dinal struts or ties g. The latter, if used, 
form the body of the truss. 

It is not necessary that the bottom chords, 
q', should be straight, as shown in Figs. 7, 8, 
and 9. They may be angular or arched, (see 
Fig. 10,) in which case there can be a series 
of longitudinal trusses which will or may have 
the various segments of the bottom chords, q', 
as web posts. This interior horizontal upper 
deck truss D may be in part or wholly omit 
ted in the central portion and combined only 
at the end portions, as the strength of the con 
struction may require. 
My improved transverse vertical roof trusses 

q, Figs. 7, 8, and 9, being statically constructed, 
are strong enough to carry the roof load and 
to prevent collapsing in case of overturning. 
One truss is composed of the top chord or 
rafter, q', the bottom chord or tie, q', the web 
members p, p, and p", in Fig. 1, or a truss hav 
ing the same functions, as shown in Fig. 10. 
None of the trusses shown will exert oblique 
outward thrusts on the top chords, S, of side 
trusses, B, from impacts or loads acting in a 
parallel plane to said side trusses. The whole 
overhead roof portion of car-body, consisting 
of the exterior inclined longitudinal trusses 
along the rafters q, and the interior longitudinal 
truss along the bottom chords, q, in connec 
tion with the vertical transverse roof-trusses 

55 g. form in themselves a complete external and internal statically-constructed auxiliary prism, 
wherein each member assists in resisting all 
impacts from load or other strains. The top 
chords, q', form a support for the usual venti 
lator, E, if used. 
As already stated, my car-frame externally 

constitutes a statically - constructed hollow 
prism. To give additional strength to this 
prism, the following interior constructions are 
used. 

First. One or more lines of interior vertical 
longitudinal trussing, F, constructed similarly 

to the side truss, B, extends inside the car 
from the ends toward the center any desired 
distance or continuously through the car, di. 
viding it longitudinally into compartments, 
which are subdivided by the transverse brac 
ing shown in Fig. 12, and serving to increase 
the strength, rigidity, and carrying capacity, 
besides affording increased resistance against 
external forces, particularly against telescop 
ing. The interioriongitudinal truss or trusses 
may, depending upon the nature and purpose 
of the car, be provided at intervals with open 
ings for access to the compartments, said open 
ings being braced above and below, similarly 
to the construction shown in Fig. 6, to trans 
mit strain arising in the longitudinal trusses. 
The bottom chords may form substitutes for 
the floor members . The top chords may form 
substitutes for q and q', or both. 
Second. Interior transverse bracing is pro 

vided at proper points, the fundamental prin 
ciple of which is illustrated in Fig. 7, and com 
prises, in connection with opposite vertical 
web-posts, S of the side trusses, B, a trans 
verse floor-strut, ', and a bottom chord, g, of 
the transverse roof truss q, diagonal braces o, 
secured at their extremities to diagonally-op 
posite chords, S and S, or to any of the mem 
bers stated, or to a combination of any or all 
of them with the chords. 
As represented in Figs. 1, 8, 9, and 10, the 

diagonal braces O are supplanted by knee or 
corner braces O' when the posts S of the side 
trusses, B, and the lower floor-struts, , are in 
the form of girders; and instead of the bottom 
chord, q, the whole truss q has to serve as a 
girder, and is rigidly connected from the up 
per and lower girders to the vertical girders 
S. In case the vertical posts Sofside trusses, 
B, are omitted, web diagonals Shave to fulfill 
the same functions, and must be constructed 
and connected accordingly. 
Another modification of the interior trans 

verse trussing is seen in Fig. 12 in connection 
with the interior vertical longitudinal trusses 
F. The space above and below the passage-way 
is to be suitably trussed to transmit web strains. 
At the ends of the car-body frame a similar 

construction of transverse bracing is employed, 
as shown in Fig. 6, in which the door-opening 
and window-opening in and n are properly 
braced to take up and transmit strains above 
and below these openings. 
The ends of the car-body frame are further 

strengthened by means of vertical columns or 
girders m, built into then), (see Figs, 2, 3, 4, 
6, and 11,) extending from the roof to or be 
low the floor, and serving, when extended be 
low, an additional purpose, hereinafter de 
scribed in connection with the platform. 
The transverse bracing, besides strengthen 

ing the car-frame against external force, also 
strengthens it against the pressure of the load 
by transmitting and distributing the strains 
therefrom, and thereby augments the carrying 
capacity. 
The platforms G are extensions of the girder 
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between the columnsk can be made with the 

55 

or girders r or extensions of the interior verti 
cal longitudinal truss-work Fat opposite ends 
of the car, thereby providing continuous con 
nection of the platforms between their extreme 
ends. Additional short girders a, Fig. 3, are 
used in connection with diagonal braces lin 
the platforms and l'in the horizontal exterior 
floor-truss C to the extent required to equalize 
and distribute strains; also the vertical side 
trusses, B, and interior longitudinal trusses, 
F, have web members l, Figs. 2 and 11, 
added at the ends, and which may extend to. 
ward the center as far as desired to addition 
ally increase the power of resistance in the 
platforms and transmit and equalize the 
strains exerted against both decks. 
The upper deck of each platform is a con 

tinuation of the upper longitudinal trusses, D, 
as shown in Fig. 4, and is constructed like the 
lower platform trussing already described. 
The overhead constructions, in connection 

with the additional web members of the verti 
cal longitudinal trusses at the ends, all as here 
in before specified, are calculated to resist im 
pacts, and strains nearly equal to the floor 
framing; hence cars may be coupled at the 
top or upper deck in addition to the usual 
platform coupling and divide the duty and 
assist in holding them steady in their normal 
relative positions, and also afford greater se 
curity from uncoupling in case of accident, as 
well as to offer increased resistance to tele 
scoping in case of collision. 
At the extremity of each platform G are ver 

tical columns or girdersk, rigidly connected to 
the upper extension-deck, and to the platform, 
suitable lattice or girder web-framing, i, being 
provided between the columns; also trussing 
above and below the various openings, as 
shown in Figs. 2, 11, and 13, to increase the 
rigidity of the columns and of the platforms. 
The columns or girders lc may be extended 

above the upper deck and below the plat 
forms, either straight, as shown by the dotted 
lines, or curved, as shown by the full lines in 
Fig. 2. In the latter case suitable connection 
columns m, provided in the end walls, and 
which may be also extended above the upper 
deck and below the platforms and connected 
with the longitudinal stringers q and q of the 
upper exterior deck, and with the girder's r of 
the lower deck, or both decks with the interior 
vertical longitudinal trusses F, or all combined. 
This construction of the platform ends of the 
car affords a guard against telescoping in case 
of collisions, since it must necessarily be de 
molished before the car-body can be injured, 
further injury in case of such destruction be 
ing next resisted by the columns in in the end 
walls, and subsequently by the longitudinal 
and transverse internal bracing and general 
truss-work of the car-frame. 
By bending the columns K toward the car 

body at their upper and lower ends they form 
framing for a hood protection at the top, and 
at the bottom guard against the lifting of one 

384,225 

car by another in case of collision or derail 
ment, and prevent one platform from cutting 
into the end of an adjoining car; also the down 
wardly-extending guard may penetrate the 
ground and retard the progress of the car in 
case of derailment. 
This improved car-frame body, eonsisting 

externally of a hollow statically-constructed 
skeleton prism or body, in connection with the 
various kinds of interior longitudinal as well 
as transverse trussing and the improved over 
head vertical roof trusses, prevents the car 
body from getting dislocated, as any part or 
member under strain or impact will be as 
sisted by all the other members to keep proper 
equilibrium in the structure, and still more 
so on account of the improved platform por 
tions, all this being very essential for regu- 85 
lar loadings, especially in the event of acci 
dents. 
No strength is added to my car-frame by 

the external or internal coverings suitably 
connected, which may be made of asbestus or 
paper - boards or other materials especially 
prepared for the purpose, thereby dimishing 
the weight of the car and rendering it fire 
proof. 
Another reason for making the open spaces 

in my metallic car-frame as large aspermissi 
ble is to admit of windows of the largest size 
and of such shape and construction as may be 
deemed advisable. 
I am aware that it is old to construct a rail 

way-car frame having external vertical side 
trusses, and I therefore make no claim to such 
a construction. 

I am also aware that it is old to construct car 
bodies entirely of wrought metal having a 
trussed frame beneath the body of the car to sup 
port the same, and that is is old to construct a 
car-body entirely of metal,in which the base of 
the caris composed of solid tubular girders, the 
side of vertical walls having T-braces between 
the walls in such a manner as to make the car 
body a tubular truss; also that it is old to 
construct an iron car frame having the exter 
nal vertical trussing extending throughout the 
length of the car, but only to a portion of the 
height of thesides. Such constructions, how 
ever, do not come within the scope of my in 
vention, and are not designed to receive and 
transmit exterior strains equally in all direc 
tions at any points where such strains may be 
brought to bear, as is the case with my im 
proved car-frame. 
What I do claim, and desire to secure by 

Letters Patent of the United States, is 
1. A railway-car frame in which each ex 

terior longitudinal face is constructed of a 
statically-formed truss with skeleton members 
and one chord for each pair of adjacent trusses 
in common, the whole forming a complete 
skeleton tube, substantially as described. 

2. A railway-car frame consisting of a hol 
low statically-constructed skeleton prism or 
body having a number of panel-points in each 
of the faces of the longitudinal sides of the 
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frame, which panel-points intersect or coin 
cide at the junction of the sides of the frame 
with the longitudinal chords thereof, substan 
tially as described. 

3. A railway-car frame consisting of an ex 
terior longitudinal frame-work having interior 
transverse-vibration trusses, substantially as 
described. 

4. A railway-car frame consisting externally 
of a skeleton prism or body, with one or more 
interior longitudinal trusses connected with 
the exterior frame-work, substantially as de 
Scribed. 

5. A railway-car frame having a body in 
the form of a skeleton prism or body, with one 
or more interior longitudinal trusses connected 
with the external frame-work, and one or 
more interior transverse-vibration trusses con 
nected also to the frame-work, substantially 
as described. 

6. A railway-car frame having externally a 
skeleton prism or body, with one or more ver 
tical transverse statically - constructed over 
head roof - trusses, having web members 
throughout its entire length, substantially as 
described. 

7. A railway car frame having externally a 
body in the form of a skeleton prism, with one 
Or more interior transverse-vibration trusses 
and One or more vertical transverse statically 
constructed overhead roof-trusses, having web 
members throughout its entire length, all con 
nected together substantially as described. 

8. A railway-car frame having externally a 
body in the form of a skeleton prism, with one 
or more interior longitudinal trusses and one 
or more transverse statically-constructed over 
head roof-trusses, having web members 
throughout its entire length and suitable con 
nections for rigidly connecting the same to 
gether, Substantially as described. 

9. A railway-car frame externally in the 
form of a skeleton prism or body, with one or 
more interior longitudinal trusses and one or 
more vertical transverse statically-construct 
ed overhead trusses, having web members 
throughout its entire length and one or more 
interior transverse-vibration trusses, all con 
nected together substantially as described. 

10. A railway-car frame having an upper 
and lower deck frame projecting beyond the 
ends of the body of the main frame, connected 
by columns or girders at their extreme ends, 
substantially as described. 

11. A railway-car frame having an upper 
and lower deck frame projecting beyond the 

ends of the body of said frame, connected by 
columns and girders at their extreme ends ex 
tending above said upper and below said lower 
decks, substantially as described. 

12. A railway-car framehaving a truss-body 
with an upper and lower deck frame project 
ing beyond the ends of the body, connected by 
columns or girders at the ends thereof, and 
having columns or girders in built into the end 
wall of the body, with projecting ends of mem-- 
bers k, substantially as described. 

13. A railway-car frame in the form of a 
prism or body having trussed side, top, and 
bottom faces, in combination with one or more 
longitudinal interior trusses, substantially as 
described. 

14. A railway-car frame having trussed side, 
top, and bottom faces, in combination with one 
or more lateral interior trusses connecting the 
sides, top, and bottom, substantially as de 
scribed. 

15. A railway-car frame having trussed side, 
top, and bottom faces, in combination with one 
or more longitudinal interior trusses and one 
or more lateral interior trusses, all connected 
together substantially as described. 

16. A railway - car frame consisting of a 
trussed body, in combination with projecting 
trussed platforms, substantially as described. 

17. A railway - car frame consisting of a 
trussed body, in combination with trussed plat 
forms and trussed projecting roof portions, 
connected, respectively, to the body of said 
frame, substantially as described. 

18. A railway-car frame consisting of trussed 
longitudinal side, top, and bottom faces, in 
combination with a trussed roof-supporting 
frame, substantially as described. 

19. A railway-car frame having four or more 
longitudinal external members, with diagonal 
and vertical members connecting the sides of 
said frame to said longitudinal members and 
diagonal and horizontal members connecting 
the top and bottom of such frame to said lon 
gitudinal members, substantially as described. 

20. A railway-car frame having vertical and 
diagonal braces in its side faces, in combina 
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tion with diagonal and horizontal braces in its 
top and bottom faces and knee-braces between 
the sides and top and bottom faces, substan 
tially as described. 

MAX. A. ZüRCHER. 
In presence of - . 

J. W. DYRENFORTH, 
CHAS. E. GORTON. 

  


