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SECTIONA. FORM, 

Application filed November 7, 1924, Serial No. 748,377. 
"This invention relates to forms used in 

construction work, especially in man-hole 
construction of concrete or other suitable 
cement material which is to be.molded about 
the form, ordinarily external of the latter, 
These forms are usually rectangular and 

used to make man-holes of that outline, and ny present invention is a further improve 
ment on my prior Patent No. 1,316,462, 
issued to me Sept. 16, 1919. It is also like 
that structure in that this form is to be 
built in sections so that the latter may be 
readily withdrawn from the interior of the 
man-hole after the latter has been formed 
and even after the cement has set. All ad 
vantages claimed for my earlier construc: 
tion as disclosed in said patent are gained 
in the present improved structure now to be 
described. 
My patented form sections contemplated 

the use of wood for structural material, but 
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this has proven to have certain inherent dis advantages, such as the gradual decay when 
used in damp locations, and warping of the 
parts, as well as gradual enlargement of 
apertures in use and a far larger space re 
quired for storage. I have found that thin 
sheet metal is much more satisfactory for 
general use, but that a modified structure 
for the sections used is desirable-arrange 
ment of which was not contemplated when 
the said patent was issued. By my new and 
improved forms I have been able to dispense 
with the oblique-angled members before em 
ployed, and yet the readiness of assembling 
and manufacturing has been even accentu 
ated. 
With these and other objects in view 

which will be explained hereinafter, my in 
vention consists in the described structure 
set forth in the appended claims and illus 
trated in the accompanying drawings, in 
which- -- 

Figure 1 is a perspective view with a 
corner broken away, of a man-hole form of 
three courses embodying my invention; 

Figure 2 is a top plan view of one end of 
the form; 

Figure 3 is a horizontal section of one 
corner of the form, the remainder of one 
end of the form being shown in plan; 

Figure 4 is a detail view of a horizontal 
joint between courses including vertical 
joints between certain plates of the same 
courses, and 

Figure 5 is a vertical section taken on 
the line 5-5 of Fig. 3. 
My new and improved form may be built 

or constructed in a plurality of courses of 
uniform size and character designed to be 
superposed when assembled for operation, 
and the form here illustrated is represented 
as comprising three such courses designated 
by letters A, B and C, respectively. Each of these couises is made up of rectangular 
plates four in number designated by mu 
reral 10, and each comprising a thin metal 
plate having flanges on each of its four sides 
all inclined at right angles to the main plate. Ordinarily the side flanges 11 are 
integral with the plate and bent up from 
the same, and designed to be positioned at 
the upper and lower edges of the plate in a vertical man-hole. The end flanges are 
however separate pieces formed as L's or 
angle bars 12 either riveted or spot-welded 
to the edge of the main plate, as shown 
clearly in Fig. 3. These bars are also rather 
thin, ordinarily about 4 inch in thickness, 
as are also the main plates themselves. 
These plates 10 are used for the central side 
plates of the courses as well as the end 
plates, but not for the corner plates, as will 
be further explained hereinafter. 
The corner sections or plates 13 each 

connprises a smooth main plate 13 and a 
shorter plate 13 integral therewith but at 
right angles thereto to form a corner 'sec 
tion. The end flanges on these pieces 13 
are also angle bars 12 secured to the edges 
of the plates 13, while the upper and lower or side flanges are angular in plan view an 
integral with the main plates. These are 
designated in the drawings as 14. These 
end bars 12 on the short plates 13° of the 
corner sections 13 will therefore...be substan 
tially parallel with the flanges or bars 12 
of the central sections 10. They will not 
however, be strictly parallel, for these bars 
or L’s 12 are never exactly 90 in cross 
section. This is a well-known fact as to 
all bars which are supposed to be approxi 
mately a 90° angle-they are all at least 
40' less than 90°, and this fact is made use 
of by applicant in designing a structure 
which can be readily disassembled by re 
moving the several sections inwardly. This 
feature will be further explained in the 
description of operation hereinafter. 
The side plates 14 or top and bottom 
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flange 14 integra 
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flanges of the corner sections, 13, are formed of two parts, the longer flange 14 being in 
tegral with the plate 13, and the shorter 

l with plate 13. Before 
the plate 13 is bent into its final shape, a 
V-notch is cut from the sheet from which 
the plate i3 is to be fashioned, so that when 
the main plate is bent, the plates 14 and 
14 are also bent inward and their oblique 
edges 15 meet as shown Ey. in Figs. 2 
and 3. A plate 16 is then applied immedi 
ately beneath the ends of said plates bridg 
ing the meeting edges 15, and is spot 
welded thereto, as shown in said views. 
This plate 16 is of proper size to avoid pos 
sible interference with the wedging plates 
later to be described. 
Between the several sections of a course, 

metal plates 17 are inserted so that the re 
moval of the same will so loosen the adja 
cent sections that the latter may be removed 
inwardly dismantling the entire form. 
These plates are smooth, and thin-usually 
approximately 4 inch in thickness, there 
being a separate divider plate for each joint 
of each course. Such plates are used not 
only between the corner and intermediate 
sections at the sides of the form, but also 
between the corner and end sections at each 
end of the form. In assembling the form 
the flanges 12 of the adjoining sections and 
the divider plates 17 are provided with ap 
ertures 18 registering when the form is setup, 
and bolts 19 are used for securing the three 
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parts together as shown in Figs. 1, 3 and 4. 
These bolts have slots 19 therein slightly 
remote from the end and wedge plates 20 
are inserted in said slots to tighten the 
flanges 12 and divider plates 17 in position. 

Cross braces 21 are also provided for 
strengthening the form when set up, the 
same comprising metal L-bars which are in 
two or more sections, which latter are in 
engagement, face to face, and correspond 
ing flanges of each section have spaced aper 
tures in which locking bolts 22 are secured 
to hold the sections together, the braces be 
ing thus adjustable in length by applying 
the bolts in the proper apertures chosen 
from a larger number than are needed, as 
shown in Figs. 2 and 3. 
At the ends of each section, the one flange 

of the L is folded over the other flange, as 
at 23, as shown in Figs. 1, 2 and 3, to pro 
vide flat surfaces parallel with one of the 
flanges, there being apertures 24 in said flat 
end portions to receive therein the same 
bolts 19 which secure together the divider 
plates and frame sections, so that the same 
securing means serves to hold the plate sec 
tions together as well as brace the entire 
Structure. 
To hold the several courses of my struc 

ture in superposed position, apertures 25 are 
provided in the flanges 11 of the plates 10 
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which are designed to receive locking pins 
26 to lock flanges of adjacent plates 10, the 
apertures in the different fing registering 
when in proper position. These pins may 
be readily removed when it is desired to dis 
mantle the structure. 
A very advantageous feature of my struc 

ture is made use of to provide metal hollow 
sockets in the concrete wall that is molded 
about this form structure. Bolts 31 are in 
serted in apertures 29 of certain plates of 
the form, bolts being directed outward 
with the bolt heads on the inner surface 
of the plates and the threaded end project 
ing on the outside. A metallic socket which 
is to be embedded in the cement wall exterior 
of the form plates consists of a reduced hol 
low threaded portion 27 which is provided 
with inner threads of the proper size to re 
ceive the threaded ends of the said bolts, 
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and a larger hollow portion 28 having an 
outer closed end, the two parts 27 and 28 
being integral and 28 being intended to be 
secured in the cement wall with its larger 
end preventing accidental removal. It is 
evident that if a number of said fixtures le 
supported by the form externally thereof 
while cement is being molded about the 
same, the sockets 27 and 98 will be securely 
fastened in the cement casing when the ce 
ment sets, and will be permanently fixed 
in the desired position. 

For expeditious handling of the plates 17, 
apertures 30 are provided near their inner 
edge, as shown in Figs. 4 and 5. These en 

the plates to be placed either into posi 
tion between the form plates, or to be pulled 
from such position with quite a strong force 
when the form is to be dismantled. 

In operation, the first or lower course is 
laid in the earth cavity provided for the 
purpose by positioning the side and end sec 
tions 10 independently with the proper cor 
ner sections 13 between, as shown in Fig. 
1. Divider plates 17 are then forced into 
position at all the joints between sections 
of the course. Then, if braces 21 are to be 
used, the sections thereof are adjusted by 
securing therein the bolts 22 in the proper 
apertures to result in the desired length of 
braces, and the latter are hell in position 
with the apertures 24 of the braces in regis 
ter with the apertures 18 of the sections and 
dividers, so that the holts 19 may he in 
serted and the wedges 20 forced into the 
slots 19 to hold the entire structure in en 
gagement. Sometimes assembled courses 
may he lowered into position. The other 
courses are then laid in superposed position 
with the apertures 25 is registration for the 
reception of the pins 26, thus holding the 
courses together. As many courses may be 
used as needed to attain the required height 
of the completed form, and a covering is 
provided by laying cross pieces over the 
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top of the material most convenient for the purpose, an opening being provided therein 
of the desired size and shape for permitting 
entrance to the man-hole or such structure 
which is formed of concrete or other cemen 
titious material. 

In dismantling the structure (the form), 
the bolts 31 are unscrewed from the sockets 
leaving the latter fixed in the hardened ce 
ment casing, thus providing internally 
threaded sockets in the surface of the cas 
ing, a great advantage, since it is difficult to 
bore sockets in the cement walls after the lat 
ter is set, the wedges 20 removed and the 
bolts 19 withdrawn from the braces and 
flanges, thus releasing the divider plates 17 
so that by engaging the apertures 30 the 
plates 17 may be readily remoyed inwardly, 
it some times being practicable to insert a 
hand tool in said apertures, such as a hook 
or a rod, to facilitate the removal. In any 
case, the fact that the angle of the angle bars 
12 is slightly less than 90° makes the re 
moval and insertion of the plates 17 an easy 
operation. After the removal of those plates, 
the disengagement of the other parts or sec 
tions will evidently be easily accomplished 
since no appreciable friction is present to op 
pose the operation. When the parts are 
separated, they may be readily withdrawn 
upward through the entrance opening for 
storage or for transportation to another 
place where needed. 

It is to be understood that the terms 
“sides”, “ends”, “upper and “lower' are 
used for convenience in description, and are 
not intended to be considered as strictly 
structural limitations, as the completed form 
may be positioned in any desired relation to 
the surface of the ground where used, with 
equal facility. 

It is evident that the structure disclosed 
may be used without the braces if so desired, 
and such use is contemplated. Further, 
while the sections used for the form require 
only the plates 10 and corner plates 13, used 
with the dividers 17, it is obvious that these 
may be made of different sizes, or filler side 
or end plates may be used, being exactly like 
the plates 10 except that the width might be 
less or greater than the standard plates. 
When more than one side or end plate 10 is 
used in a course, an additional divided 17 is 
also used, and in the same way as when but 
one plate 10 is used. This has the advantage 
therefore that the filler plates need not be 
of a different pattern from the standard 
plates-only a possible variation in their 
width. 
From the above disclosure it is evident 

that I have invented a composite form that 
is wholly of metal and which may be used 
for molding a casing externally thereof, thus 
meeting the requirements for a positive and 
rigid structure of relatively thin material 

combined with 
small storage space and light in weight; that 
has no oblique angles in its entire extent; and 
which notwithstanding these advantages, 
permits certainty of manipulation in assem 
blage and is likely to result in little variance 
in shape from wear of material in long use 
thereof. 

It is evident that changes may be made 
in details of my construction, and I desire 
to cover in the appended claims all modifica 
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tions that fall well within the spirit and scope of the disclosed invention. 
What I desire to secure by Letters Patent 

and claim is 
1. A rectangular form for concrete con 

struction work comprising four counterpart 
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corner sections and four counterpart inter 
mediate sections, each intermediate section 
comprising a flat plate, upper and lower 
members and end members which are at an 
angle to said flat plate, each corner section 
comprising a relatively long plate, a rela 
tively short plate making a right angle with 
the first named, top and bottom members 
and two end members which are inclined 
with respect to the long and the short plates 
of the corner section, the said end members 
of adjacent intermediate and corner sections 
being slightly out of parallel with each other, 
the inner edges of the respective end mem 
bers being spaced slightly more than the 
edges of the respective flat plates and flat 
divider plates separating the said end mem 
bers of the intermediate and corner sections 
and engaging them contiguously. - 

2. A rectangular form for concrete con 
struction work comprising four counterpart 
corner sections and four counterpart inter 
mediate sections, each intermediate section 
comprising a flat plate, upper and lower 
flange members and end members which are 
at slibstantially right angles to said flat plate, 
each corner section comprising a relatively 
long plate, a relatively short plate making 
a right angle with the first named, top and 
bottom members which make right angles 
with the long and short plates of the corner 
section and two end members which are in 
clined to and make acute angles at least 
twenty seconds less than right angles with 
the long and short plates of the corner sec 
tion, flat divider plates separating the said 
end members of the intermediate and corner 
sections and engaging them contiguously, 
and detachable securing means for binding 
together the said end members of adjacent 
sections and the dividing plates therebe 
tween. 

3. A rectangular form for concrete con 
struction work comprising four counterpart 
corner sections and four counterpart inter 
mediate sections, each intermediate section 
comprising a flat plate, end members which 
are inclined to and make acute angles slight 
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4. 

ly less than right angles with said flat plate, 
each corner section comprising a relatively 
long plate, a relatively short plate makin 
a right angle with the first named and en 
members which are inclined to and makes 
angles slightly less than right angles with 
the long and short plates of the corner sec 
tion, and flat divider plates separating the 
said end members of the intermediate and 
corner sections and engaging them contigu 
ously with tighter binding action at the 
outer edges of the divider plates than at 
the inner contact edge. 
4. A rectangular form for concrete con 

struction work comprising four counterpart 
corner sections and four counterpart inter 
mediate sections, each intermediate section 
comprising a flat plate end members which 
are inclined to and make acute angles slight 
ly less than right angles with said plate, each 
corner section comprising a relatively long 
plate, a relatively short plate making a right 
angle with the first named and end members 
which are inclined to and make angles slight 
ly less than right angles with the long and 
short plates of the corner section, the angle 
between said end members of adjacent sec 
tions when the latter are in contiguity be 
ing less than one degree, and flat divider 
plates having parallel faces separating said 
end members, whereby the binding force at 
the outer edges of the divider plates is great 
er than at the contact areas at the inner 
edges of the end members. 

5. A rectangular form for construction 
work comprising counterpart corner sections 
and counterpart intermediate sections, each 
intermediate section comprising a flat plate 
and end members which are at substantially 
right angles to said flat plate, there be 
ing apertures in said end members, each 
corner section comprising a relatively long 
plate, a relatively short plate making a right 
angle with the first named and apertured 
end members which are at substantially 
right angles to the long and short plates 
of the corner section, flat divider plates sepa 
rating the said end members of the interme 
diate and corner sections and having aper 
tures therein registering with the apertures 
in said end members when the parts are in 
engagement in substantial parallelism, brace 
members adjustable as to length and pro 
vided with apertures near their ends, and 
detachable bolt members inserted through 
the apertures in the end members, divider 
plates and braces, to lock the parts together. 

6. A rectangular form for concrete con 
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struction work comprising counterpart cor 
ner sections, and counterpart intermediate 
sections, each intermediate section compris ing a flat plate upper and lower flanges inte 
gral with said plate and end members which are at substantially right angles to said flat 
plate, each corner section comprising a rela tively long plate, a relatively short plate 
making a right angle with the first named, 
top and bottom flange members and two end 
members which are inclined with respect to, 
and make substantially right angles with the 
short and long plates of the corner section, flat divider plates separating the said end 
members of the intermediate and corner sec 
tions and engaging them face to face contigu 
ously, the top and bottom flange members 
of the sections forming supports and engag 
ing portions for superposed courses of forms 
above specified, said flanges being provided 
with openings adapted to receive fastening 
devices. 

7. In a form for molding concrete con struction, a rectangular section comprising 
a flat plate upper and lower flange members 
integral with said plate and bent at right 
angles thereto and end flange members com 
prising L-members one of whose angle plates 
is fixedly secured to a face of said flat plate 
adjacent an edge at an end of the latter and 
the other angle plate of said L-member ex 
tends from said flat plate at an angle to said 
flat plate slightly less than 90°, the said end 
flange members of adjacent sections being 
slightly more separated at their inner edges 
than at their outer edges. 

8. In a form for molding concrete con 
struction, a plurality of metal sections each 
comprising a flat plate having attached L 
members one of whose plates is fixed to a 
face of said flat plate adjacent an edge and 
the other angle plate of said L-member 
extends from said flat plate at an angle 
thereto, flat divider plates separating the L 
members of adjacent sections, the angle 
which the several extended angle plates 
makes with the flat plate, and the thick 
ness of the divider plates being such that 
the pinching effect of the extended angle 
plates upon the divider plate will be slightly 
greater at the outer edge of the divider 
plate than at its inner edge, whereby the 
said divider plates may be the more readily 
inserted or withdrawn from between the 
said L-members. . 

In testimony whereof I hereunto affix my signature. 
AUGUSTUs J. PENOTE. 
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