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Nathan G. Bast, Rockford, Ill., assignor to Nils F. Testor, 
Rockford, Ill. 

Application February 27, 1952, Serial No. 273,681 

4 Claims. (Cl. 46-17) 

This application is a continuation-in-part of my co 
pending application Serial No. 189,929, ?led October 30, 
1950 and now abandoned. 

This invention relates to toy or “model” airplanes, and 
has for its principal object the provision of a new and 
improved skeleton frame construction for the fuselage 
and wing, or wings. 
Model airplanes are sold commercially in large vol 

umes in kit form, each kit containing all of the necessary 
component parts for the plane, together with instructions 
as to the mode of assembly. However, it is only the 
simpler types of planes that are really adapted for mer 
chandising that way. The more complicated forms in 
volve parts the assembling of which calls for skill too 
far above the average to appeal to younger children, and, 
as a result, the planes assembled from such kits are 
mediocre and have a tendency to discourage rather than 
encourage the child to follow the hobby further. My 
invention, therefore, provides a model airplane, the parts 
for which may be produced economically in large quan 
tities for sale in kit form and are of such a simpli?ed 
design and adapted to be so readily assembled that the 
skeleton frames for the fuselage and wing, or wings, can 
be assembled very accurately by any child of average 
skill, to produce a model plane of nice appearance, closely 
resembling the sleekness of large commercially-built 
planes, and at the same time of such rugged construction 
that it can be ?own without likelihood of serious damage 
when subjected to the usual shocks and jars. 

In the skeleton frames for the fuselage and wing, or 
wings, the longitudinal or main frame member, in ac 
cordance with my invention, is provided with a plurality 
of spaced holes of oblong form, which receive the slotted 
cross-members of the frame when entered in positions 
substantially at right angles to their ?nal assembled po 
sition, the cross-members being adapted to be turned in 
the holes to their assembled positions in which the slots 
in the cross-members receive the longitudinal member, 
shoulders being provided on diametrically opposite sides 
of the narrow middle portion of each hole to limit turn 
ing when the cross-members arrive at the ?nal assembled 
positions. Hence, only a dab of cement is required at 
each joint to make the cross-members rigid with the ion 
gitudinal member. The holes in the longitudinal member 
are graduated in size to conform with the graduation in 
size of the cross-members, so that there can be no guess 
work and no danger, therefore, of error, because only one 
cross-member can be used in any given station. The fact 
that the holes in the longitudinal member are within the 
width thereof instead of being cut-outs from one edge ac 
counts for the greatly increased strength and rigidity of 
the structure, the holes, moreover, being desirable from 
the standpoint of further lightening the structure without 
weakening it. 
The fuselage frame, in accordance with my invention, 

is greatly strengthened by the assembling with a close ?t 
in substantially radial slots in the outer edges of the 
cross~members of longéron tie strips after all of the cross 
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members have been assembled in the main frame mem 
ber in the novel manner mentioned above. These strips 
have slots provided therein in longitudinally spaced paral 
lel relationship in the inner edges thereof to receive with 
a close ?t the cross-members and thereby hold the latter 
against turning out of their ?nal assembled positions and 
tie them in a ?xed spaced parallel relationship, so as to 
true up and further strengthen and rigidify the structure 
as a whole. Here again, a little cement applied at each 
joint at the time of assembly will insure keeping them all 
tight. Preformed outer wall sections made of molded 
balsa or corkwood sheet material are adapted to be ap 
plied over the outer edges of the tie strips and cemented 
in place along their longitudinal edges to the opposite 
sides of the longitudinal or main frame member at the 
top and bottom thereof to complete the fuselage. 

In a similar manner, the wing frame is also greatly 
strengthened by the assembling with a close ?t in slots 
in the outer ends of the cross-members of other tie strips, 
which also have slots provided therein in longitudinally 
spaced parallel relationship in the inner edges thereof to 
receive with a close ?t the cross-members to hold the lat~ 
ter against turning out of their ?nal assembled positions 
so as to tie them in a ?xed spaced parallel relationship, so 
as to true up and strengthen and rigidify the structure as 
a whole. Cement applied at each joint at the time of 
assembly insures keeping them all tight. One or more 
preformed wall sections of molded balsa or corkwood 
sheet material are applied on the leading edge of the wing 
over the tie strip and cemented in place along their lon— 
gitudinal edges to the top and bottom edges of the longi 
tudinal or main frame member to substantially complete 
the wing. 
The strength of the present structure with its inter~ 

locking parts, especially when all of the joints are ce 
mented, as described, to keep them tight, is such that an 
elongated central potrion of the longitudinal or main 
frame member of the fuselage may be cut out to provide 
space for a rubber band for propeller drive purposes 
stretched lengthwise of the frame on its center line be 
tween an eye ?xed in the tail portion and an eye provided 
on the rear end of a propeller drive shaft. Center holes 
may be cut in the cross-members through which the rub 
ber band can be extended. To facilitate construction of 
such a plane and yet not sacrifice any of the other afore 
mentioned advantages of the present invention, I prefer 
to have the outlines of the portions that are to be cut out 
not only marked out but preferably actually partially cut 
through on the marked outlines, so that a child will have 
no difficulty completing the job and is not apt to damage 
or even ruin the toy in the operation of cutting out the 
marked portions. > 

The invention is illustrated in the accompanying draw 
ings, in which: ‘ 

Fig. l is a side view of a skeleton frame assembly for 
the fuselage of a model airplane made in accordance with 
my invention; 

Fig. 2 is a top view of the same skeleton frame assem 
bly with portions of the longérons broken off and shown 
alongside the fuselage in full lines to better illustrate the 
construction thereof, the assembled position of these por 
tions being indicated in dotted lines; 

Fig. 3 is a perspective view of the front end portion of 
Fig. 1; 

Fig. 4 is a section on the line 4—4 of Fig. l on a larger 
scale, substantially full size, and showing molded balsa 
outer wall sections applied; 

Fig. 5 is a sectional detail on the line 5-—5 of Fig. 4 
of the cross-member or former member alone; 

Fig. 6 is a perspective view of a skeleton frame struc 
ture for one of the wings of the model airplane, the same 

I being shown on a larger scale, than Figs. 1 and 2, por-. 
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tions of the longitudinally extending members being brok 
en away to permit showing the parts on such a large 
scale; 

Fig. 7 is a cross section on the line 7—7 of Fig. 6 on a 
still larger scale, substantially full size, and showing a 
molded balsa covering on the leading edge and also a cov 
ering on the rest of the wing; 

Figs. 8 and 9 are plan views of end portions of the tie 
strips shown in Fig. 6 applied to the trailing edge and 
leading edge, respectively, and 

Fig. 10 is a side view of an end portion of the longi 
tudinal frame member or spar shown in Fig. 6; 
The same reference numerals are applied to corre 

sponding parts throughout the views. 
Referring to the drawings, the reference numeral ‘l; 

designates the skeleton frame assembly for the fuselage 
generally, and 12 designates generally the skeleton frame 
assembly for one of the two opposed half sections of the 
wing, it being understood that the two halves of the 
wing are left and right counterparts and adapted to be 
assembled on opposite sides of the longitudinal or main 
frame member 13 which forms the “keel” of the fuse 
loge. Each wing section similarly has a longitudinal or 
main frame member 14 constituting a “spar,” the two 
opposed spars 14 of the two wing sections being arranged 
to have abutment with the opposite sides of the keel 
13 on the lower portion thereof and to be, secured thereto 
by means of an interconnecting cleat or‘ wing brace 15 
that extends with a close ?t through a slot 16 provided 
in the keel 13 and has a close ?t at its opposed project 
ing end portions in slots 17 provided in the inner end 
portions of the spars 14. Cement is, of course, applied 
in the slot 16 and slots 17 to anchor the parts securely 
in the assembled relationship. The inner ends of the 
strips 18 and 19 on the leading and trailing edges, respec 
tively, of the wing sections are cut off at right angles, as 
indicated at 20 in Fig. 6 for abutment squarely against 
the opposite sides of the keel 13 and fastening thereto 
by cementing or in any other suitable‘ manner. 
The keel 13 is preferably, although not necessarily, 

cut from a sheet of balsa to the pro?le shown in Fig. 
1. The front end 21 is suitably pro?led for connection 
with an engine mount. The rear end 22 is suitably pro 
?led for connection with a tail assembly or stabilizer. 
However, as will soon appear, the keel 13 is also adapted 
to have an elongated central portion thereof, indicated 
by the dotted lines at 23 in Fig. 1, cut away to provide 
space in the keel for a rubber band for propeller drive 
purposes, stretched lengthwise of the fuselage on its cen 
ter line between an eye ?xed in the rear or tail portion 
and an eye provided on the rear end of a propelier 
drive shaft suitably mounted in the front or nose por 
tion of the fuselage. In other words, the one construc 
tion is designed and adapted to be used in various ways. 
The outline 23 of the central portion of the keel to be 
cut away may be merely printed on the opposite sides 
of the keel as a guide to the purchaser in cutting out 
this portion, but I prefer, as indicated in Fig. 4, to have 
the piece 13 actually partially cut through on the dotted 
outline so that a child will have no difficulty complet 
ing the job and is not apt to damage or even ruin the 
toy in the operation of cutting out the marked portion. 
For a similar reason, the circular outlines 24 of the cen 
tral portions of the generally oval-shaped cross-members, 
bulkhead members or formers 25 are similarly partially 
cut through, as indicated in Fig. 5, to de?ne circular 
“knock-out” slugs which the child can either press out 
or cut out easily to provide holes through which the 
rubber band for propeller drive purposes can be extended. 

Oblong holes 26 are provided in the keel 13 in longi 
tudinally spaced relation, as clearly appears in Fig. 1, 
each having shoulders 27 provided on diametrically oppo 
site sides of the middle portion to have abutment with 
the opposite sides of the associated cross-members or 
formers 25. Six holes 26 are shown in Fig. 1 and six 
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formers 25 assembled therein, the holes 26 being of 
graduated sizes and the formers being graduated in size 
to ?t the same so that each hole takes only one speci?c 
former and no other. That eliminates all guesswork 
and assures uniformly good results. Each former 25 
has diametrically opposed slots 28 provided therein in 
which the portions of the keel 13 on diametrically oppo 
site sides of the hole 26 in which the former ?ts will 
have a close ?t when the formers are in their ?nally 
assembled positions in the holes, as illustrated in Figs. 
1 to 4. The formers are adapted to be entered in the 
holes with the long dimension of each former coincid 
ing with the long dimension of the associated hole, the 
formers being entered far enough to bring the slots 28 
into register with the plane of the keel 13, whereupon 
the formers may be turned to the upright assembled 
positions entering the portions 29 of the keel above and 
below the holes 26 in the slots 23, the opposed faces 
of each former abutting the shoulders 27. A little 
cement can be applied to each shoulder 27 and to each 
of the portions 29 adjacent these shoulders to fasten 
the formers rigidly in their ?nally assembled positions.‘ 
The fact that the holes 26 are within the width of the 
keel 13, instead of being in the form of cut-outs from 
an outer edge, accounts for the strength and rigidity 
of the structure, the holes 26 moreover serving as light 
ening holes without weakening the structure. The fuse 
lage would be quite strong if the shell formed by the 
two molded balsa sections, indicated at 36 in Fig. 4, 
were applied and cemented to the peripheral edges of 
the formers 25 and along their longitudinal edges 31 to 
the opposite sides of the keel 13, without any further 
reinforcing being added to the frame structure of the 
fuselage. However, in accordance with my invention, 
longéron tie strips 32 are assembled with a close ?t in 
substantially radial slots 33 provided in the diametri 
cally opposite sides of the formers 25 in a plane at right 
angles to the plane of the slots 28, the tie strips 32 
moreover having slots 34 provided in their inner edges 
in longitudinally spaced parallel relationship to receive 
with a close ?t those portions of the formers 25 next 
to the slots 33, whereby to hold the formers against 
turning out of their ?nal assembled positions and tie 
them in a fixed spaced parallel relationship and accord 
ingly true up and further strengthen and rigidify the 
structure as ‘a whole. Cement applied at each of the 
joints 33-34 at the time of assembly will insure keep 
ing them all tight. 
tion of these tie strips 32 that actually makes it prac 
tical to cut away such a large central portion of the 
keel 13, as indicated at 23, without danger of too seri 
ously weakening the frame structure. The portion 23 is 
not cut out until after the whole skeleton frame struc 
ture has been assembled and the cement in all of the 
joints has set so that there is no likelihood of any dam 
age or distortion of the frame due to this cutting out. 
The wing construction as shown in Figs. 6 to 10 closely 

resembles the fuselage construction shown in Figs. 1 to 5. 
The longitudinally extending spar 14 has oblong holes 
36 cut therein in longitudinally spaced relation, each of 
which has shoulders 37 de?ned on diametrically opposite 
sides of the middle portion thereof, similarly as the shoul 
ders 27 in holes 26 in keel 13. Ribs or formers 35 have 
opposed slots 38 provided therein behind the nose portion 
39, adapted to receive the portions 49 of the spar on dia 
metrically opposite sides of the narrow middle portion of 
the holes 36 when the ribs 35 are assembled in the holes‘ 
36, as shown in Fig. 6, following the same procedure as in 
the assembling of the cross-members or formers 25 in the 
holes 26, the shoulders 37 in this case being cemented to 
the opposite sides of the ribs 35 and the portions 40 being 
also preferably cemented in the slots 38 so as to provide 
a rigid and serviceable wing structure. The holes 36 and 
the ribs 35 are graduated in size to diminish the size of the 
wing section toward the tips, and there again it is mani— 

As a matter of fact, it is the addi-' 
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fest that with such graduation the ribs, which may, fur 
thermore, be numbered if desired to facilitate assembling, 
cannot be assembled on the spar in anything but their cor 
rect locations, similarly as in the case of the formers 25 
in the fuselage construction. While I have shown only 
a single spar 14 in the wing section it should'be evident 
that two, or even more, could be provided in spaced 
parallel relationship, all interlocking with the ribs 35 in 
the manner stated, as indicated by the dotted spar 14 in 
Fig. 7. A molded balsa covering is provided for the lead 
ing-edge of the wing adapted to fit over the nose portions 
39 of the ribs 35, as shown at 41 in Fig. 7, with its trail 
ing edge portions 42 overlapping the upper and lower 
edges of the spar 14, to which these edges 42 are prefer 
ably cemented. The edges of the nose portions 39 may 
likewise be cemented to the inside‘of the cover 41. Fab 
ric or paper strips running lengthwise of the wing cover 
the rest of the ribs behind the spar 14 and over the strip 
19, as indicated at 43, the ribs 35 being preferably wid 
ened behind the spar 14 was to de?ne shoulders 44 to 
make up for the difference in thicknessof the fabric cov 
ering 43 as compared with the balsa covering 41 so that 
the outer surfaces of the coverings 41 and 43 lie substan 
tially ?ush with one another. At the tip of each wing a 
rib 45 is provided ?tting closely in a slot 46 provided in 
the outer tapered end portion of the spar 14 and ce 
mented in place. The front and rear ends of the rib 45 
lie ?ush with the ends of the strips 18 and 19 and are 
cemented thereto. The ends of the balsa and fabric cov 
erings 41 and 43 are cemented to the top and bottom of 
the rib 45. The strips 18 and 19, like the strips 32 previ 
ously described, are entered with a close ?t in slots 53 pro 
vided in the opposite ends of the ribs 35 and they also 
have slots 54 provided therein in longitudinally spaced 
parallel relationship receiving the ribs 35 with a close 
?t, whereby to hold the ribs 35 against turning from their 
assembled positions and tie the ends of the ribs together 
in true parallelism and thereby make the wing much 
stronger, especially when all of the joints 53-54 are prop 
erly cemented. A wing constructed as just described is 
very serviceable and practical, and will easily withstand 
the jolts to which wings are inevitably subjected in the 
?ying of model airplanes. 

t is believed the foregoing description conveys a good 
understanding of the objects and advantages of my in 
vention. The appended claims have been drawn to cover 
all legitimate modi?cations and adaptations. 

I claim: 
1. In a toy airplane construction, a skeleton framework 

comprising a longitudinal frame member having a plu 
rality of longitudinally spaced holes provided therein, 
each of oblong shape and provided with a pair of shoul 
ders on the diametrically opposite sides of the narrow 
middle portion in spaced parallel planes, cross-members 
assembled on and in transverse relation to the longitu 
dinal member, one in each of said holes, each cross-mem 
ber having one dimension intermediate its ends that is 
appreciably greater than the width of the narrow middle 
portion of the associated hole but less than the length 
dimension of said hole, said cross-member having on that 
dimension inwardly extending slots provided in diamet 
rically opposite side portions thereof of a width approxi 
mately equal to the thickness of the longitudinalmember 
and receiving the same to interlock the members when 
the cross-member is inserted in the associated hole to a 
position in which the slots are in coplanar relation to the 
longitudinal member and is turned to the interlocked po 
sition, the cross-member in its terminal assembled position 
having abutment on its opposite sides with the shoulders 
while the slots closely receive portions of the longitudinal 
member adjacent said shoulders outwardly from the hole, 
the distance between the inner ends of said inwardly ex 
tending slots on said cross-members being substantially 
equal to the width of the narrow middle portion of the 
holes associated therewith, and a longitudinal tie member 
entered in inwardly extending slots provided in said cross 
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members between the diametrically opposed slots, said tie 
member having longitudinally'spaced substantially parallel 
slots provided in the inner longitudinal edge portion there 
of closely receiving said cross-members at the slots therein 
to prevent turning of said cross-members from assembled 
position on the longitudinal member while holding the 
cross-members in ?xed parallel'relationship. 

2. In a toy airplane construction, a skeleton framework 
comprising a longitudinal frame member having a plu 
rality of longitudinally spaced holes provided therein, 
each of oblong shape and provided with apair of shoul 
ders on the diametrically opposite sides of ‘the narrow 
middlefportion in spaced parallel planes, cross-members 
assembled on and in transverse relation ‘to the longitudinal 
member, one in each of said holes, each cross-member , 
having one dimension intermediate its ends that is appre 
ciablyilgreater than the width of the‘ narrow middle por 
tion of the associated hole but less than the length di 
mension of said hole, said cross-member having on that 
dimension inwardly extending slots provided ‘in diamet 
rically opposite side portions thereof of a width approxi 
mately equal to the thickness of the ‘longitudinal member 
and receiving the same to interlock the members when 
the cross-member is inserted in the, associated hole to a 
position in which the slots are in coplanar relation to the 
longitudinal member and is turned to the interlocked 
position, the cross-member in its terminal assembled posi 
tion having abutment on its opposite sides with the shoul 
ders while the slots closely receive portions of the longi 
tudinal member adjacent said shoulders outwardly from 
the hole, the distance between the inner ends of said in 
wardly extending slots on said cross-members being sub 
stantially equal to the width of the narrow middle portion 
of the holes associated therewith, and a pair of longitu 
dinal tie members entered in inwardly extending slots 
provided in the opposite sides of said cross-members be 
tween the diametrically opposed slots, each of said tie 
members having longitudinally spaced substantially par 
allel slots provided in the inner longitudinal edge portions 
thereof closely receiving said cross-members at the slots 
therein to prevent turning of said cross-members from 
assembled position on the longitudinal member while 
holding the cross-members in ?xed parallel relationship. 

3. In a toy airplane fuselage construction, a skeleton 
framework comprising a longitudinal frame member 
having a plurality of longitudinally spaced holes pro 
vided therein, each of oblong shape and provided with a 
pair of shoulders on the diametrically opposite sides of 
the narrow middle portion in spaced panallel planes, 
cross-members assembled on and in transverse relation 
to the longitudinal member, one 'in each of said holes, 
each cross-member having one dimension intermediate 
its ends that is appreciably greater than the width of the 
narrow middle portion of the associated hole but less 
than the length dimension of said hole, said cross-mem 
ber having on that dimension inwardly extending slots 
provided in diametrically opposite side portions thereof 
of a width approximately equal to the thickness of the 
longitudinal member and receiving the same to interlock 
the members when the cross-member is inserted in the 
associated hole to a position in which the slots are in 
coplanar relation to the longitudinal member and is then 
turned to the interlocked position, the cross-member in 
its terminal assembled position having abutment on its 
opposite-sides with the shoulders while the slots closely 
receive portions of the longitudinal member adjacent said 
shoulders outwardly from the hole, the distance between 
the inner ends of said inwardly extending slots in said 
cross-members being substantially equal to the width of 
the narrow middle portion of the holes associated there 
with, and a pair of longitudinal tie members entered in 
inwardly extending slots provided in the opposite sides 
of said cross-members between the diametrically op 
posed slots, each of said tie members having longitudi 
nally spaced substantially parallel slots provided in the 
inner longitudinal edge portions thereof closely receiv 
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ing said cross-members at the slots therein to prevent 
turning of said cross-members from assembled position 
on the longitudinal member while holding the cross 
members in ?xed parallel relationship. 

4. Ina toy airplane wing construction, a skeleton 
framework comprising a longitudinal spar having a plu 
rality of longitudinally spaced holes provided therein, 
each of oblong shape and provided with a pair of shoul 
ders on the diametrically opposite sides of the narrow 
middle portion in spaced parallel planes, elongated ribs 
assembled on and in transverse relation to the spar, one 
in each of said holes, each rib having one dimension in 
termediate its ends that is appreciably greater than’ the 
Width :ofthe narrow middle portion ‘of the associated 
hole but less than the length dimension of said hole, said 
rib having on that dimension inwardly extending siots 
provided in diametrically opposite side portions thereof 
of a width approximately equal to the thickness of the 
spar and receiving the same to interlock the members 
when the rib is inserted in the associated hole to a posi 
tion in which the slots are in coplanar relation to the spar 
and is turned to the interlocked position, the rib in its 
terminal assembled position having abutment on its oppo 
site sides with the shoulders while the slots closely re 
ceive portions of the longitudinal spar adjacent said 
shoulders outwardly from the ‘hole, the distance between 
the inner ends of said inwardly extending slots on said 
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ribs being substantially equal to the Width of the narrow 
middle portion of the holes associated therewith, and a 
pair of longitudinal spar members entered in inwardly 
extending slots provided in the opposite sides of said ribs 
between the ,diametricaily opposed slots, each of said 
spar'members_ having longitudinally spaced substantially 
parallel slots provided in the inner longitudinal edge por 
tions thereof closely receiving said ribs at the slots there 
in to preventturning of said ribs from assembled posi 
tion on the. longitudinal member while holding the ribs 
in ?xed parallel relationship. , 
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