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UNITED STATES PATENT OFFICE. 
SAMUEL JAMES HARRY AND WILLIAM EDWARD KELLY, oF CONNELLSVILLE, 
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To all whom it may concern: 

0 
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Be it, known that we, SAMUEL J. HARRY 
and WILLIAM E. KELLY, citizens of the 
United States, residing at Connellsville, in 
the county of Fayette and State of Pennsyl 
vania, have invented certain new and useful 
Improvements in Forms for Concrete Struc 
tures, of which the following is a speci 
fication. 
This invention relates to molds and has 

special reference to a novel collapsible con 
crete form particularly adapted for use in 
the formation of tunnels, shafts, sewers, and 
the like. 
A primary object of the invention is to 

provide a mold wherein the several sections 
may be readily secured together to form a 
complete circular unit, while certain of 
saidsections are formed to coöperate with 
a special locking key to provide a single 
joint, which enables the same to be readily 
reduced in diameter or collapsed. R per 

3. 

mit, it to be easily withdrawn from the com 
pleted concrete structure. 
it is proposed to provide a construction 
wherein the adjoining edges of the several 
matching sections of the mold are con 
structed to be more or less permanently con 
nected as compared with the adjacent edge 
poitions of one pair of sections, whereby 
one point is provided in the circumference 

35 

is 

mold sections which when provide an elliptical, square 

of the mold which may be readily and 
quickly released or “broken' to cause the 
feitire unit to collapse or be reduced in di 
ameter sufficiently to enable the entire unit 
to be shifted as a whole to a new position 
without taking the individual sections 
apart, , , - - 
Another object of the invention is to pro 

wide a construction which involves improve 
rents in the several parts or sections that 
are noi, only susceptible of. embodiment in 
a manner to form a complete circular struc 
ture, but also structures of other desired. 
shapes. In other words, while the features 
of improvement embodied in the present in 
vention are particularly adaptable to a mold 
of circular formation, these features are 

shown, the ends of the angle bars 2 are nevertheless susceptible of application to 
assembled will 

imold. 
A further object of the invention is to lapsin 8 

character set complete dismemberment thereof. In addi. provide a structure of the 

That is to say, 

* other shaped 

struction and capable of facile assembly, 
and whose interior braces and reinforcing 
elements are of such a character that they 
offer practically no obstruction or inter 
ference to apparatus for hauling concrete, or 
to workmen employed therein for effecting 

, the removal of the forms to a new.position. 
A preferred and practical embodiment 
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of the invention is shown in the accompany 
ing, in which:- 

igure 1 is an end elevation of a complete 
form-unit assembled in accordance with the 
present invention. 

65 

Fig. 2 is a detail perspective view of one 
of the sections of the form. . . 

Fig. 3 is an enlarged detail plan view of 
the joint sections of the mold, clearly show 
ing the locking-key which is used to lock the 
connected sections in assembled form. . 

Fig. 4 is an enlarged detail plan view of 
the key joint. 
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75 

Fig.5 is a detail elevation of the structure 
shown in Fig. 3, 

Fig. 6 is a longitudinal section on the 
centerline of the key bar of the lock-joint, 

Similar reference characters, designate 
80 

corresponding parts throughout the several 
figures of the drawings. 
As previously indicated, the present in 

vention contemplates a concrete form of 
the circular collapsible type which consists 
of a number of similar matching and readily 
interchangeable sections which may be 
readily connected in such a manner as to 
provide the complete form. Thus, by ref 
erence to Figs. 1 and 2 of the drawings it 
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will be observed that the said several sec 
tions are designated generally as S, and 
each preferably consists of an outer sheet 
steel wall or shell plate 1 having secured to 
each end thereof a suitable segmental angle 
bar 9, which not only serves to reinforce 
and strengthen the end of the section, but 
also provides convenient means for coupling 
the end of one section to an adjacent section 

95 

100 
through the medium of suitable coupling 
Bolts which may be inserted in the openin 
8 especially provided for that purpose. As 

mitered or cut away as at B to give sufficient 
clearance to provide a relative hinging ac 
tion between the coupled sections when col 
lapsing the form and to also facilitate the 

iOS - ... 

55 forth which is relatively simple in its con- tion to the angle bar reinforcement at each 10 

  

  

  



end of the section 1, the same is provided 
4 while the opposite side edges also have se 

5 

with an intermediate reinforcing angle bar 
cured thereto the angle bar 'strips 5-5 
whose offset flanges 6 are adapted to abut 
with similar flanges of an adjacent section 
to provide the necessary lateral connection 

s therebetween to make the complete mold 
0. 

15 

unit. . . . 

Additional reinforcement is provided for 
the ends of each section S by a segmental 
gusset or chord plate which is riveted or 
otherwise secured to the offset flange of the 
curved angle bars 2 by means of the fasten 
ings 8. Therefore, it will be apparent that 
there is a chord plate 7 at each end of the. 
section, and as will be observed from Fig. 2, 

... 20 

25 

30 

said plates carry on their inner faces the in 
termediate anchor plates 9, which are pref 
erably of angular cross-section having one 
of their flanges riveted or otherwise secured 
to the chord plate as indicated at 10, while. 
the other flange thereof is provided with suit 
able openings 11 for receiving the fastening 
bolts 12 of a suitable interior cross-tie or 
brace 13 clearly shown in Figs. 1 and 3 of 
the drawings. These ties 13 effectively brace 
the interior of the form by connecting the 
intermediate portion of adjacent sections, 
and by reason of the convenient means of 
attaching the ends thereof to the anchor 
plates 9, the Said tie bars or braces may be 
readily put in place after the several sections 
are connected at their lateral edges, and also 
readily taken down prior to collapsing thb 
entire mold structure. 
From the foregoing it will be apparent 

... that the structural features and characteris 
40 

tics of the curved sections S which form a 
complete hold unit are such as to provide a 
strong and rigid structure which is not only 
capable of withstanding all the strains and 

45 

pressures imposed thereon but is also easily 
handled by workmen. And, with the con 
struction shown and described it will be ap 
parent that the several sections have a uni 
form type of connection. That is to say, the 
lateral edges of each section are capable of 

50 
being coupled to an adjoining section by 
means of suitable bolts or equivalent fasten 
ings, so that they will have a more or less 
'fixed relation. However, owing to the desir 
ability of providing a suitable place in the 

55 

80 
joint. 

Therefore, a primary novel and distinctive 
feature of the present invention resides in 

es 

mold which may be readily “broken” or re 
leased, so that the entire mold may be col 
lapsed or reduced in diameter substantially 
in the manner of a spiral, the adjoining side 

1,298,941 
greatly facilitates the handling of the mold 

I as a unit since it does away with the time 
consuming practice of disconnecting the in 
dividual sections thereof, and then again set 
ting them up and reëstablishing the connec 
tions therebetween in a new location. That 
is to say, by leaving all of the sections con 
nected except at one point, it becomes very 
easy to break the special lock joint provided 
by the present invention so as to permit the 
disconnected ends of the joint to overlap 
owing to the clearance B between the sec 
tions S and the slight inherent flexibility of 
the entire metallic unit to permit the entire 
form to assume a substantially spiral forma 
tion and thus reduce its diameter so that it 
may be easily withdrawn from the completed 
concrete structure, 
According to the present invention, it is 

proposed as previously set forth to provide 
the individual sections with reinforcing an 
gles, and notwithstanding the fact that cer 
tain of the sections are provided with means 
for forming a special joint, this feature is 
carried out even in the joint sections. There 
fore, it will be observed from Fig. 4 of the 
drawings that the adjacent sections S and S 
are provided with reinforcing strips or bars 
at each side edge thereof, but one of these 
bars on the sections referred to slightly dif 
fers from the others to provide the special 
joint. That is to say, it will be observed 
that while the section S is provided adja 
cent one edge with an angle strip or bar 3 
of the type previously described, its opposite 
edge is provided with an angle bar 14 whose 
offset flange 15 is bent backwardly toward 

edges of one pair of sections are especially 
formed to coöperate with a novel type of 
locking bar to provide a readily releasable 

the provision of a special quick detachable 
joint between certain of the sections which 

the other flange so that when the opposite 
section S having a similar bar or strip 14' 
thereon is in juxtaposition thereto a sub 
stantially trough shaped cavity or keeper 
recess will be provided by the divergently 
related flanges 15-15. At each end of the 
members 14 and 14 the sections S and S' 
are provided with suitable clamping mem 
bers 16 and 17 in the form of angle brackets 
which are arranged in opposite relation, and 
are riveted respectively to the adjacent side 
edges of the adjoining sections S and S' of 
the form. These clamping members 16 and 
17 are reinforced and strengthened by suit 
able bracing angles 18 and 19, and the outer 
ends thereof are provided with openings to 
receive a suitable transverse clamping bolt 
20 for the purpose of holding the head 21 of a special locking key in position. This key 
essentially consists of the clamping headpor 
tion 21 of open triangular shape and a filler 
bar portion 22 which is adapted to extend 
the full length of the sections in the valley 
between the divergent flanges i5 and 15 of 
the angles 14 and 14", and support the pro 
jecting edge portions a of the sections S and 
S' throughout the length of the unit, thus 
completely closing or sealing the joint there 
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between. The novel shape of the head por 
tion 21 of the key permits of a wedging fit 
between the clamping members, 16 and 17, 
which like the fanges 15 and 15 are di. yergently related, whereby, when the bolt 21 
is in position behind the flat side of the head, 
the entire baris held rigidly in position. 

From the foregoing it will be apparent 
that the present invention aims to provide 
a form for concrete structures which con 
sists of a plurality of duplicate sections, the 
majority of which are readily interchange 
able and are held together at their meeting 
edges by suitable detachable fastenings 

5 throughout the greater part of the circum 
ference of the mold, but at one point in said 

20 
: the other connected sections, namely by 

I circumference there is provided a special 
joint which permits of releasing the meet 
ing edges of one pair of sections in a man 
ner which is much quicker than removing 
all of the bolts or like fastenings between 

means of the novel locking key above de 
35 

pable of being secured together to form a 

30 

scribed. That is to say, the invention aims 
to provide a plurality of individual sections. 
having novel reinforcements which are ca 
complete circular or like unit, and are also 
provided with suitable means for interiorly 
bracing the unit, such for instance as the 
cross ties 13 which offer little or no obstruc 
tion to the passage of workmenor apparatus 
through the interior of the form. Obvi 
ously the general open formation of the 
structure, and its simple and effective sys 
tem of reinforcement and bracing renders 
the handling of the individual sections in 
putting up, taking down or shifting a come 
paratively easy... task, anti while this is: 
greatly facilitated by the provision of the 
novel joint and locking key between one 
pair of sections, it is also facilitated as be 

45 
ance for the purpose indicated. 

structures consisting of a plurality of 
matching and interchangeable sections each 50 

55 

tween the remaining sections because of the 
fact that the same are sheared, or cut away. 
as indicated at B to provide necessary clear 
We claim: : . . . . . A collapsible form unit for concrete 

section having means at both ends and sides 
for abutting with similar sections, fasten ings for connecting the lateral edges of the 
sections to form the unit, and a single 
readily releasable,lock joint formed between 
the lateral edges of one pair of said sections to facilitate the collapse of the unit, 

... 2. A form for concrete structures consist 
60 

ing of a unit comprising a plurality of sec 
tions. having means at their edges for con necting with adjacent sections, and a readily 
releasable lock joint between the lateral 

65 

edges of a pair of said sections, said joint 
consisting of spaced abutments carriedby. 
the adjacent edgeportions of said section 

the keeper bars and a clamping 
each end thereof adapted to fit between the 
*said clamping arms, and a clamping bolt 

and a key bar adapted to be wedged there 
against. 

8. A collapsible form for molds, compris 
ing a plurality of similar form sections hav-, 

70 
mitting inward contraction of the entire se 
ing a jointed connection at their edges per 

ries of sections, and a releasable lock joint 
constituting the sole connection between a 
pair of sections, and including a single key 
bar and means for holding the keybar in 
engagement with the edges of the sections. 

75 

4. A form for concrete structures consist 
ing of a unit comprising a plurality of sec 
tions having means at their side edges for connecting with similar rtions of adja 80 
cent sections, and a readily releasable lock 
joint between the lateral edges of a pair of 
said sections, said joint consisting of spaced 
El keeper bars extending the full . length of each section adjacent the edge 
clamped between said keeper bars. 
thereof, and a key bar adapted to be 

5. A form for concrete structures con sisting of a unit comprising a plurality of 
sections having means at their side edges 

-85 

90 
for connecting with similar portions of ad 
jacent sections, and a readily releasable lock 
joint between a pair of said sections, said 
joint consisting of keeper bars carried by the edge portions of said adjacent sections, 
clamping arms at each end R . . . . . 

e bars, and a locking key consisting of a 
95 

body adapted to occupy the space between 
head. at 

arranged in the free ends of the clamping 
arms and adapted to cause the same to 
rigidly grip the head of the keybar to hold the same against the adjacent intermediate 

- edges of the adjoining sections. 
6. A collapsible tubular form for molds 

consisting of a plurality of sections connect 

05 

ed at their lateral edges, and a single sepa: 
rable joint connecting the meeting edges of 
one pair of sections, whereby when the joint 

10 

is broken the said meeting edges may over 
lag to permit the collapsing of the structure. 

A collapsible concrete form unit con 
sisting of a plurality of metallic sections, 115 
means carried by the side of each section. 
for connecting with the side of an adjacent 
section, a releasable.joint formed between 
the lateral edges of certain of said sections, 
means at the end of each section for connect 
ing the entire form unit with an adjacent 
form unit, and means for connecting the 
central portion of the end of one section with an adjacent section consisting of a 
chord plate carried by each end of the sec 
tion, an anchor plate carried by said chord 
plate, and braces connected with the anchor 
plate of one section and also with the an chor plate of an adjoining section to there 
by brace the joint therebetween. 
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8. A collapsible form unit for concrete and a chord pate secured to the segmental 
structures consisting of a plurality of match- angle members at each end of the section. 
ing and interchangeable sections, each sec- In testimony whereof we hereunto affix 
tion having a segmental angle bar reinforce- our signatures in the presence of two wit 5 ment at each end thereof, angle bars carried nesses. 
by each side thereof for reinforcing the sec- SAMUEL JAMES HARRY. 
tion and provided with openings for re- WILLIAM EDWARD KELLY. ceiving fastenings for coupling with an ad- Witnesses: 
jacent section, an intermediate longituidi- G.B. FREED, 

le inally disposed reinforcing angle member, J. B. KURTz. . 


