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UNITED STATES PATENT OFFICE 
2,363,916 

KNOCKED DOWN SHIELTER BUILDING 
Arthur E. Waterman and Harold B. Tracy, Fort 
Atkinson, Wis., assignors to James Manufac 
turing Company, Fort Atkinson, Wis, a com 
pany of Wisconsin 

Application November 2, 1942, Serial No. 464,314 
(C. 135-1) 13 Claims. 

The present invention relates to buildings which 
can be knocked down for convenient manufacture 
and. transportation and which are particularly 
adapted to shelter human beings. 
An object of our invention is to provide a build 

ing which may be insulated so as to be suitable 
for shelter in very cold or very, warm climates 
and to provide, if desired, a suitably insulated floor 
for this purpose. 
Another object of our invention is to provide 

a building of the class which is light and can be 
knocked down so as to occupy minimum space for 
convenient transportation either by truck, rail 
road, Wessel or transport plane. 
A still further object of our invention is to pro 

Wide a building which can be quickly erected and 
knocked down by a limited number of unskilled 
persons So it is particularly adapted for the use of 
the armed forces. 
An object of our invention is to provide a build 

ing of the class which is suitable for emergency 
Red Cross use or for living quarters. 
Generally stated, the objects of our invention 

are to provide a building which can be manufac 
tured at low cost in mass production, is simple 
and pleasing in appearance. 
Another object of our invention is to provide a 

structure which can be efficiently and cheaply an 
chored to the ground. 
To these and other useful ends, our invention 

consists of parts, combinations of parts, or their 
equivalents, as hereinafter set forth and claimed 

... and shown in the accompanying drawings in 
Which: " . . 

Fig. 1 is a perspective three quarter front view 
of one form of our invention. 

Fig. 2 is a rear end view of the building shown in Figure 1. 
Fig. 3 illustrates a front elevational view of the 

frame of the building. 
Fig. 4 is a side view of the 

ure 3. 
Fig. 5 is a perspective view showing how our 

complete building, when knocked down, can be 
packed in a limited space. 

frame shown in Eig 

Fig. 6 illustrates a complete frame rib and how 
it is formed in a number of pieces so it may be 
folded. . . . 

Fig. 7 illustrates a complete 
gether for transportation. 

Fig. 8 illustrates a fraction of the ends of the 
frame rib and illustrating how they are hinged 
together. . . . . . . . . v 

Fig. 9 is a section of a main frame rib taken. 
online 9-9 of Figure 8, 
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O 

Fig. 10 is an enlarged fractional section of Our 
improved building taken on line O-O of Fig 
ure 2. 

Fig. 11 is an enlarged fractional perspective 
view of our improved building. 

Fig. 12 is an enlarged fractional sectional view. 
Fig. 13 is an enlarged fractional sectional de 

tail of the front door and door jamb taken on 
line i3-i 3 of Figure 1. 

Fig. 14 is an enlarged fractional view taken. On 
line 4-4 of Figure 2. 
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frame rib folded to 
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Fig.15 is an enlarged fractional section of the 
cover blanket. 
As thus illustrated, the coverings of our in 

proved building are designated in their entireties 
by reference characters A. The front wall of the 
building is designated in its entirety by reference 
character B. The rear wall of the building is des 
ignated in its entirety by reference character C. 
The main ribs in their entirety are designated by 
reference character D and the supplemental ribs 
are designated in their entirety by reference char 
acter E. The floor sections in their entirety are 
designated by reference character F. The side 
base panels or sills are designated in their entire 
ties by reference characters G and the end base 
sills are designated in their entireties by reference 
character H. 
Members F comprise plywood sections 0. Gen 

erally it requires four or eight of these members 
for a building, two occupying the space between 
side sills so they may be easily packed with the 
other parts of the building. For the building ill 
lustrated in Figures 1 and 2, eight of these mem 
bers are required. In this building, it will be 
noted that three main ribs D and two Suppie 
mental ribs E are required. In the frame shown 
in Figure 4, three main and four supplemental 
ribs are required. 

Sills or floor boards G comprise preferably ply 
wood panels having preferably at the outer top 
edge a half round stiffening strip 2 and secured 
to its bottom inside edge a stiffening strip 3 
which may be either plywood or integral strips of 
Wood. 
Members and 3 are secured together by 

bolts. Sills H are similar to sills G except as to 
length and having the same part numbers f and 
3. On the outside of each sill G and H we mount 
a number of spaced hooks 4, the purpose of which 
will hereinafter appear. Members to are mount 
ed on frames comprising sills 5 which extend 
around the edge of these members and preferably 
other sills f6 which extend across the center of 
member Flongitudinally with the building. 
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2 
When silis 5 and 8 are attached to members 

o, waterproof fabric pieces 7 are secured at their 
edges between the sills and members 0. These 
fabric pieces are shaped so as to be separated as 
shown and the space is filled by means of suitable 
insulating material 8. 
When the building is erected, a suitable place 

is leveled and members F are positioned thereOn. 
so members G and H may be positioned against 
the floor assembly as illustrated in Figures 11 
and i2. 
Members G and H are provided with spaced 

hook brackets 25 each having a ring 26 which is 
adapted to fit loosely over stakes 2 which are 
pointed at their bottom ends and reinforced at 
their tops by means of ferrule 28. Posts 27 are 
each provided with a number of cut-away slots 
29, the stake, when being driven, extending loosely 
through rings 26. 
At the proper time, ring 26 is permitted to drop 

into one of slots 29 in the stake and the stake 
further driven into the ground so as to hold mem 
bers G and H firmly on the ground and against 
members F. Clearly members G and H will be 
caused to hug the ground and tightly contact the 
outside edges of members F. 
Members D comprise preferably three lami 

nated members 30 (see Figures 3, 4, 6 and 9) have 
ing strips 3 on opposite sides thereof. Members 
30 are secured together by means of pairs of 
hinges 33, as illustrated in Figures 3, 6 and 7. 
One hinge of each pair of hinges is provided 

with a removable pin 34 which is preferably se 
cured to the hinge by means of a chain 35 so pins 
34 may be removed and the three members of the 
ribs folded as illustrated in Figures 6 and 7. 
When members 30 are unfolded and pins 34 placed 
into position, the ribs will be rigid as if made in 
tegral. 
Members E are similarly secured together by 

means of a number of pairs of hinges, members 
E however, being considerable narrower than 
members D, as illustrated in Figure 10. 

After ribs D and E are made rigid, as already 
described, their ends are preferably secured to 
members G, as illustrated in Figure 12, members 
E being preferably detachably secured to member 
G as illustrated in Figure 11, wherein two spaced 
brackets 36 (one not shown) are secured to mem 
bers G. So they contact members E. Members 36 
are provided with L-extensions 37 and U-strips 38 
which are hinged to members 37 as at 39. Clearly 
when the building is knocked down, members 38 
may be folded SO as to Save space. 
Members D may be secured to members G, as 

illustrated in Figure 11 wherein brackets 40 (one 
not shown) are secured to members G. So they fit 
snugly on opposite sides of members D and hav 
ing slots 4 for the reception of bolts 42; thus 
when member D is in position, these bolts may 
be made taut and the assembly made rigid. 
'. After members D and E are secured to members 
G, three or more spacing strips 43 are detachably 
secured to these members in any convenient. 
manner whereby the ribs are suitably spaced for 
their length and the assembly made rigid for 
mounting members Athereon. 
As illustrated in Figures 3, 4 and 12, the frame 

of our building will be suitably held to the 
ground and made rigid. After the frame has been 
assembled as described, members A are mounted 
thereon. These members comprise preferably an 
outer water proof fabric member 50 and an inner 
water proof fabric member 5. These members 
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2,868,916 
tion of insulating material 52, the portion inclos 
ing the insulating material being adapted to lie 
between two members D having spaced wood 
strips 53 which are preferably tacked to fabric 
5, as illustrated, the ends adapted to lie on mem 
bers 3 as illustrated in Figure 10. 
The edges of members 5 extend outwardly as 

at 49 and are stitched to member 50 as at 48. 
Insulating material 52 is stitch mounted to a 
fabric piece 47 as at 46 and corners are formed 
in member 5 by stitching as at 45. Members 
50 extend past member 49 so as to form flaps 
54 which are folded at their edges in any suit 
able manner around ropes 55. Members A on 
their longitudinal centers lie on the Outer sur 
face of members E.; thus to prevent the coverings 
from sagging. 
Member B is formed somewhat similar to men 

bers. A having an inner fabric member 56 and 
an outer fabric member 57, having stiffening ribs 
58 which are preferably spaced horizontally, the 
upper end lying on the Outer surface of end 
member ID and the lower end (not shown) lying 
against the upper edge of member H. Members 
56 and 57 are stitched together as at 59, form 
ing flaps 60, the outer edge having a rope 6. 
The shape of member B is such whereby the flap 
will lie over member D when the rope is pulled 
taut, as illustrated in Figure 10. 
Member C is similar to member B. The bot 

tom edges of members A, B and C are folded and 
have spaced grommets 65 (see Figures 1, 2, 11 
and 12) through which ropes 66 extend and are 
laced under hooks 4 and 25 and made taut as 
illustrated in Figures 1 and 2, the ends being 
preferably anchored to stakes 2. 
. It will be seen that members A. B and C will 
be stretched tightly, their flaps 54 and 60 lying 
over the outer edges of member D (see Figure 10) 
and tightly against members 2 so as to make an 
air tight inclosure. Ropes 55 and 6 are, at 
their ends, preferably also anchored to stakes 27. 
We provide preferably a door 70 in member B, 

the frame 7 of the door being suitably shaped 

60 

65 

70 

are formed as shown in Figure 15 for the recep-75 

so as to lie against an offset in the door jamb 
2. The edges of member B are folded as at 3 
and being covered preferably by means of half 
round strips 74 which are nailed to member 2, 
as illustrated. Door 70 is preferably supplied with 
a window 75 and a ventilating grille 76 is posi 
tioned in the top of member B as illustrated in 
Figure 1. 
We provide preferably a somewhat wider door 

80 for member C having a window 8 . This door 
is preferably hinged to the door jamb as at 82. 
Member 80 is preferably formed similar to mem 
ber C wherein the structure extends to and Over 
the top of the building as illustrated in Figure 10. 

Stifening ribs 58 terminate below the hori 
zontal plane of the axis of hinges 82 so the struc 
ture of the door will bend in conformity to these 
hinges. It is desired to use the door when open 
as a shelter or canopy and the door is made wide 
so automobiles and the like may be driven into 
the shelter. The sides of the door are provided 
with door jambs similar to jambs 72 shown in 
Figure 13. 
As illustrated in Figure 10, members D and E 

are preferably laminated and clearly when the 
building is completely assembled, because of the 
flaps on members A, B and C and ropes 55 and 
6 the building will be practically air tight. 
Strips 2 (see Figure 11) are provided as stiff 

eners for members G and H and also a curved 
surface around which members A, B and C may 
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be stretched tightly. After the building has been 
assembled, it is the custom to dig a small trench 
a distance from the four sides of the building, 
piling the dirt against members G and H to seal 
the building to the earth and provide means . 
whereby water will not accumulate under the 
floor of the building. . 

5 

In Figure 5 we illustrate a bundle made up from . 
all of the parts of a complete building. It will 
be seen that the blankets may be rolled into com 
pact bundles. Members E, D, G, H and F may be 
stacked as illustrated or several bundles made of 
a shelter. 

It will be understood that any desired shape 
and size of door may be provided in members 
B and C. When door TO is used, frame co 
operates with the plywood members to stiffen the 
structure so the door may be hinge supported. 
When door 80 is used in member C, the side frame 
members of the door shown in Figure 4 terminate 

l O 

slightly below the horizontal plane of the axis 
of hinges 82, the door thus formed having a door 
frame which rests on the door jamb as illustrated. 

It will be seen that as long as the stakes are 
in position and ropes 55, 6 and 66 are firmly 2. 
anchored to the ground, the building will remain 
practically air tight and will withstand severe 
storms without danger of becoming dislodged or 
damaged. 
From the foregoing, it will be seen that our 

improved shelter may be quickly erected by a 
limited number of unskilled men without the use 
of tools of any kind except for driving the stakes 
in the ground and the building may be knocked 
down quickly without the use of special tools. 
It will also be noted that while the building is 
suitably insulated and strong, it is not heavy and 
is particularly suited for army use in any terri 
tory and under any weather conditions. 

Having thus shown and described our inven 
tion, we claim: 

1. A knock down building of the class described, 
comprising side sills, generally curved spaced ribs 
adapted to be detachably secured at their ends 
to the inside of said side sills, a flexible covering 
adapted to be stretched over said ribs, its ends 
extending slightly past, the upper edges of said 
side sills and in contact therewith, spaced hooks 
secured to the outer surface of said side sills a 
short distance below the ends of Said COvering, 
detachable means for securing the ends of Said 
covering to said hooks. v 

2. A device as recited in claim 1 including; said 
ribs comprising a number of curved pieces per 
manently fastened together by hinges on oppo 
site sides of adjacent ends, the bolts on opposite 
sides for succeeding pairs of hinges being remov 
able whereby the pieces may be folded together 
accordion like for transportation. 

3. A knock down building of the class described, . 
comprising end and side sills, generally curved 
spaced ribs adapted to be detachably Secured at 
their ends to said side sills, spaced rings flexibly 
secured to the outside of said sills, stakes having 
notches adapted to be driven into the ground in 
contact with the outside lower edge of the Sills 
with the rings loosely embracing the stakes and 
whereby the rings may be engaged by one of said 
notches to hold the sills to the ground, a flexible 
covering adapted to be stretched over said ribs, 
its ends extending slightly past the upper edges 
of said side sills, spaced hooks secured to the 
outer surface of said side sills a short distance 
below the ends of said covering, detachable means 
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3 
for securing the ends of said covering to said 
hooks, a floor adapted to fill the space between 
said sills and being held in intimate contact 
therewith by said stakes. 
4. A device as recited in claim 3 including; end 

coverings, the Outer edges having flaps which are 
adapted to lie over said ribs and having ropes at 
their edges whereby the overlying portion may be 
drawn tightly and the ends of the ropes anchored 
to said side sills, spaced hooks on said end sills, 
the bottom of said end coverings having spaced 
grommets and a rope which extends through the 
grommets and engaging said hooks whereby the 
end coverings may be stretched tightly over the 
ends of the building. - 

5. A knockdown building of the class described, 
comprising end and side sills, generally curved 
spaced primary and supplemental ribs adapted to 
be detachably secured at their ends to said sills, 
spaced rings flexibly secured to the outside of . 
said sills, flexible coverings adapted to be 
stretched over said ribs, their ends extending 
slightly past the upper edges of said side sills, 
spaced hooks secured to the Outer surface of Said 
sills, spaced grommets on the ends of Said cover 
ings and ropes adapted to extend through said 
gromnets and engage said hooks lace-like, said 
supplemental ribs positioned between said, pri 
mary ribs and adapted to form a rest for said 
coverings, flexible end coverings having a curved 
shape at their Outer edges with flaps adapted to 
lie over the adjacent edges of said first coverings, 
said flaps having ropes at their free edges where 
by the coverings may be caused to tightly em 
brace the first coverings, spaced grommets on the 
bottom edges of said end coverings, ropes extend 
ing through said grommets and engaging Said 
hooks lace-like whereby the end coverings may 
be stretched tightly over the end of the building. 

6. A knock down building of the class described, 
comprising end and side sills, generally curved 
spaced ribs adapted to be detachably Secured at 
their ends to said side sills, spaced rings flexibly 
secured to the outside of said sills, stakes having 
notches adapted to be driven into the ground in 
contact with the outside lower edges of the sills 
With the rings loosely embracing the stakes and 
whereby the rings may be engaged by one of Said 
notches to hold the sills to the ground, flexible 
coverings adapted to be stretched over said ribs, 
their ends extending slightly past the upper edges 
of Said Side sills, Spaced hooks Secured to the 
outer Surface of Said side sills a short distance 
below the ends of said coverings, spaced grom 
mets. On the ends of Said coverings and ropes 
adapted to extend through said grommets and 
engage said hooks lace-like, said ribs comprising 
a number of curved pieces hinged together on 
opposite sides of adjacent ends, the bolts of one 
hinge of each pair of hinges being removable 
whereby the pieces may be folded together ac 
cordion like for transportation, flanges on the 
sides of said ribs positioned a distance from the 
outer edge thereof, said coverings comprising two 
canvas Water proof sheets having insulating ma 
terial therebetween forming a blanket and hav 
ing a width equal to the spacing of the ribs and 
a length adapted to overlie the top edges of said 
sills, Spaced strips within said blanket, their ends 
adapted to lie on said flanges, supplemental ribs 
positioned between said first ribs adapted to act 
as intermediate supports for said blanket. 

7. A knockdown building of the class described, 
comprising end and side sills, generally curved 

  



4. 
spaced ribs adapted to be detachably secured at 
their ends to the inside of the side sills, spaced 
rings flexibly secured to the outside of said sills, 
stakes having notches adapted to be driven into 
the ground in contact with the outside lower edge 
of the silis with the rings loosely enabracing the 

- stakes and whereby the rings may be engaged by 
one of said notches to hold the sills to the ground, 
flexible coverings adapted to be stretched over 
said ribs, their ends extending slightly past the 
upper edges of said side sills, spaced hooks se 
cured to the outer surface of said sills a short 
distance below the ends of said coverings, spaced 
grommets in the ends of said coverings and ropes 
adapted to extend through said groundaets and 
engage said hooks lace-like, said flexible cover 
rings comprising two water proof fabric sheets 
having insulating material therebetween forming 
a blanket having a width equal to the spacing of 
said ribs and a length adapted to overlap the top 
edges of said side silis, flaps on the sides of Said 
blankets having ropes at their free edges whereby 
the flaps may overlie the ribs and be made taut 
by anchoring the ends of the ropes to the sills. 

8. A device as recited in claim 7 including: 
ead coverings comprising two water proof fabric 
sheets and insulating material therebetween, the 
outer edges of the canvas being brought together 
forming flaps adapted to overlie the adjacent rib, 
the flaps having ropes on their free edges where 
by they may be drawn tightly over the ribs and 
the ends of the ropes anchored to said sills, the 
bottom edges of Said end coverings having spaced 
groanets with ropes extending therethrough and . 
engaging Said hooks. 

9. A device as recited in claim 7 including; 
end coverings comprising two waterproof canvas 
sheets and insulating material therebetween, the 
outer edges of the canvas being brought together 
forming flaps adapted to overlie the adjacent rib, 
the flaps having ropes on their free edges where 
by they may be drawn tightly and the ends of 
the ropes anchored to said sills, the bottom edges 
of said end coverings having spaced grommets 
with ropes extending therethrough and engaging 
said hooks, a floor for said building being divided 
into sections and adapted to occupy the space 
within said sills and be held in contact therewith 
by the stakes. 

10. A knock down building of the class de 
scribed, comprising side and end sills, a number 
of spaced generally curved primary ribs adapted 
to be detachably Secured at their ends to side 
sills, a number of supplemental ribs positioned 
between said primary ribs being generally curved 
and having their ends detachably secured to the 
side sills, said primary ribs having side flanges 
spaced a distance from their outer edges, flexible 
blankets comprising two water proof fabric sheets 
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with insulating material therebetween and have 
ing spaced strips therein, the ends of which are 
adapted to lie on said side flanges, flaps on the 
sides of said blankets adapted to overlie the ad 
jacent primary rib and having ropes at their 
outer edges adapted to stretch and hold the flaps 
over said ribs with their ends anchored to said 
side sills, the ends of said blankets extending 
slightly past the upper edges of the side sills and 
being detachably anchored to the sills, said 
blankets adapted to lie on said supplemental ribs, 
end blankets comprising two spaced sheets hav 
ing insulating material therebetween, the upper 
edges having flaps adapted to overlie the end ribs 
and having ropes in their outer edges adapted 
to firmly hold the flaps into position when an 
chored at their ends to said sills, spaced stiffen 
ing ribs positioned in said end blankets adapted 
to lie against the end ribs and end sills, the bot 
toms of said end blankets being detachably an 
chored to the adjacent end sill. 

11. A device as recited in claim 10 including; 
spaced stakes adapted to be driven into the 
ground in contact with the outside bottom edge 
of said sills and having means for anchoring the 
sills thereto, a floor adapted to occupy the sace 
between said sills and to be firmly contacted by 
the sills because of the pressure of said stakes. 

12. A knock down building of the class de 
Scribed, comprising side sills, generally curved 
Spaced ribs adapted to be detachably Secured at 
their ends to said side sills, flexible coverings 
adapted to be stretched over said ribs, their ends 
extending past the upper edges of said side sills 
and in contact therewith, spaced hooks secured 
to the outer Surface of said side sills a short dis 
tance below the ends of said coverings, detach 
able means for Securing the ends of said cover 
ings to Said hooks, supplemental ribs positioned 
between said first ribs adapted to form a rest for 
the center of said coverings, said flexible cover 
ings having therein spaced transverse stiffening 
strips, flaps on the sides of said flexible coverings 

. adapted to lie over the first ribs with the sides 

50 

of the flexible coverings abutting the sides of the 
first ribs, said supplemental ribs being generally 
lower than the first ribs whereby the flexible 
covering will lie normally on said supplemental 
ribs. 

13. A device as recited in claim 10 including; 
said ribs comprising a number of curved pieces 
permanently fastened by hinges on opposite sides 
of adjacent ends, the bolts on opposite sides for 
Succeeding pairs of hinges being removable 
whereby the pieces may be folded together ac 
cordion-like for transportation. 

ARTHUR. E. WATERMAN. 
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