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` 8 Ciaims. (Cl. 6141) 

:This invention relates to a safety device for excavations 
to protect laborers and to prevent damage to equipment 
caused by earth cave-ins or shifting of earth or other ma 
terial being excavated, and further, to provide guidance to 
assist in keeping true such an excavation. More particu 
larly, this invention relates to a safety cage to guide mov 
able walls capable of being extended to a selected dis 
tance below the cage to provide protection and guidance 
»as aforesaid. Preferably, the cage is demounta-ble and 
the walls removable therefrom for convenience in trans 
port, or otherwise. 

In a safety device of this invention, difiicult soils, sands 
and/ or other materials can be excavated to predetermined 
depth manually or using mechanical equipment, without 
the labor and expense of installing relatively tailor-made 
boarding and shoring and/or without risking injury to 
persons in a less protected or unprotected excavation in 
the course of work thereon and damage to equipment 
that might be employed in connection therewith. For 
example, in tÍie construction of elongated excavations for 
sewers and utility lines, or of pit excavations for tanks 
and other underground vessels or equipment, the ground 
or material in which the excavation is to be made may 
be relatively subject to slides aud/or collapse whenever 
the depth of the excavation goes beyond a variable num 
ber of -feet depending upon the character of excavation 
and the ground or material itself. Such problem becomes 
particularly acute in cases where the depth of tte excava 
tion reaches eight feet or more principally because of pos 
sible hazard to personnel working therein. Additionally, 
an embodiment of this invention enables an excavation to 
be made which conforms precisely to the engineer’s draw 
ing location and size including the line of direction and 
depth of the pipe or other object to be placed in, or un 
covered by, such yan excavation operation. Moreover, 
preferred forms of devices of this invention may be used 
in end-to-end tandem arrangement for elongated excava 
tion, transported »from site to site relatively readily, and, 
be handled by and utilized with standard excavating oper 
lation machinery. 

Other objects, advantages and features of this invention 
will be apparent from the following description and the 
accompanying drawings, which are illustrative only, in 
which 
FIGURE 1 is a plan view of one preferred embodiment 

of this invention; 
FIGURE 2 is a side View of the embodiment shown 

in FIGURE l; 
FIGURE 3 is an end View of such embodiment illus 

trating a usage thereof in connection with a trench exca 
vation for pipe; 
FIGURE 4 is a view of the upper and lower corners on 

one side of one end of such device viewed in the direc 
tion of arrow 1V marked on FIGURE l to illustrate de 
tails of the construction of such corners; 
FIGURE 5 is a view of the same corners viewed in 

the direction of the arrow V marked on FIGURE l; 
FIGURE 6 is a view of the upper and lower ends of 

-a middle post construction shown on such device to show 
details thereof when viewed in the direction of arrow VI 
marked on FIGURE l; 
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FIGURE 7 is ya detail View of the joint between an 

upper rail and middle post on one side taken generally 
along line VII-VII of FIGURE l; _ 
FIGURE 8 is a detail view of a strut adapted to co 

operate with holders provided therefor on the middle 
posts of the illustrated embodiment; and 
:FIGURE 9 is a detail view of the intersection of a cross 

angle brace used at the respective ends of the illustrated 
embodiment. 

Referring to the drawings, there is shown therein a 
safety device 10 of this invention comprising a cage 11 
which preferably is demountable so that 'it may be trans 
ported in partially knocked-down condition, and, plates 
12 to cooperate with cage 11 by ̀ acting as wall shields for 
the sides of an excavation 13 inasmuch as the plates 12 
are adapted to be progressively lowered as a general rule 
as the digging of excavation 13 proceeds. Moreover, in 
asmuch v`as cage '11 may be set in place so as to be both 
plumb and square, the descent of the side walls '12 in the 
making of trench excavation 13 will be true for the ascer 
tainment of the engineer’s objective line 14 representing 
the axis in the case of a pipe 15, vfor example, t-o be laid 
in trench 13 with the proper directional orientation, slope 
(if any), and distance below the top of the ground or 
other grade. As shown, pipe 15 represents a cross sec 
tion of a preformed concrete sewer pipe which usually is 
provided in standard lengths with rone end belled for as 
sembly with an axially adjoining straight end length to 
provide a continuous line of pipe. 

qCage 11 is rectangular in every normal view and corn~ 
prises a pair of opposed side panels 16 on opposite sides 
thereof.1 Each panel 16 has a structural frame compris 
ing vertical end posts 17 rigidly connected to a top rail 18 
and a bottom rail 19 Iby welding, bolting, riveting or other 
secure fastening means. The structural members 17, |18 
and 19 are in the form of I or H beams, or other suit 
able structural element. The vertical posts 17 are deeper 
to provide inwardly facing opposed ñanges 20 spaced 
laterally inwardly ̀ from the inside of the rails 18 and 19. 
Each post 17 is provided with a filler angle 21 having 
a flange 22 spaced transversely outwardly of its respective 
flange 2i), the flange 22 being in the plane of the inside 
>of the respective rails 18 and 19 in the embodiment shown. 
Each adjacent set of flanges 20 and 22 defines a vertical 
recess 23 immediately inwardly of the rails 18 and 19 to 
act as a guiding groove or slideway for the vertical edges 
of the movable side wall plates 12. Lugs 24 are aflixed 
to each upper rail 18 of each panel 16 to enable them, or 
the cage 11 when assembled, to be lifted or otherwise han 
dled by a crane or other lifting equipment using the re 
spective eyes of the lugs 24 when such lifting or other 
handling is desired. Preferably, the outer side of each 
panel '16 is closed by a metal sheet 25 which acts as a 
shutter for the respective sides of cage 11, the sheet-25 
being añ‘ixed to the frame of such panel ̀ and provided with 
stitfening ribs 26 añ‘ixed to the inside of each respective 
shutter 25 and the frame. 
As illustrated in FIGURES 4 and 5, the upper corners 

of each panel are each provided with a top bolting plate 
27 and a side bolting plate 28, while the lower corners of 
each panel are each provided with a lower side bolting 
plate 29. The opposed panels 16 in a cage 11 are spaced 
a predetermined distance apart Iby cross upper and lower 
structural members 36' and 31 which may be in the form 
of angles, or I, or H beams. Such cross members are 
respectively affixed to straps 32 and 33 respectively drilled 
for bolts 34 and 35. The bolts 34 and 35 extend through 
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registering bolt openings in the respective bolting plates 27 
and 29, and straps 32 and 33, and are held in place by 
nuts as illustrated, the bolts and nuts being preferably re 
movable when cage 11 is to be transported to avoid dam 
age to such bolts. As shown, the embodiment can be 
“knocked-down” for convenience of transport, storage, 
or other purpose. The respective ends of each cage are 
symmetrical about a transverse plane through the center, 
although such is not required and the respective ends may 
be differently constructed and still be within the purview 
of this invention. 
Each end of cage 11 is also provided in the illustrated 

embodiment with a cross brace comprising angles 36, 
one of which is cut out at 37 for the crossover intersec 
tion. Further, the respective ends of both angles 36 are 
cut out at 3S to provide an upper set of overlapping 
tongues 39 and a lower set of such tongues 40. The upper 
tongues 39 are bolted to side bolting plates 28 at each 
side and at each end and the lower tongues 40 are bolted 
to the lower side bolting plates 29 on each side and at 
each end. Thus, the cage itself is a rigid unitary cubical 
structure which can be handled as a unit, when assem 
bled, by the lugs 24 or any of the structural members. 
Moreover, the width of a cage can be varied at will by 
changing the respective lengths of the end members ac 
cordingly, or having different sets of such end members 
of different lengths, for such a purpose. Where there is 
considerable prospective work for a cage of a given ex 
cavation size, the cage 11 may be made of a permanently 
cubical shape by the rigid non-removable atiixation of 
cross members to the panels. 
The embodiment shown illustrates a cage of a double 

unit length which, for purposes of illustration only, may 
be taken as having an overall length of 20 feet and an 
overall width of about 6 feet and an overall height of 
about 7 feet. The cage is open at the top and the bottom 
and there is suflicient width in each one-half length there 
of for a clam shell bucket, orange peel bucket, or grapple 
suspended from a crane boom, or the like, to operate to 
excavate soil or material beneath the bottom of the cage 
between the sides thereof. In making a trench type ex 
cavation, as contrasted with a pit type excavation, a plu 
rality of cages may be utilized in end-to-end relation. 
In general, the cages act as such a stabilizing force in 
making an excavation that it is not necessary usually to 
fasten together the adjoining ends of adjoini-ng cages in 
longitudinal registry by clamps or otherwise, but such 
may be done if desired. Further, in smaller lone-unit 
sizes of cages of this invention, the side panels may have 
vertical end posts only with upper and lower rails ex 
tending therebetween without any utilization of middle 
posts, to serve the same purposes and achieve the same 
benefits and advantages of this invention. 

In the illustrated embodiment of relatively double 
length, each panel 16 is provided with a middle post 41 
in the .form of an H beam in cross section having op 
-positely facing inner flanges 42 and 43 in planar registry 
with the flanges 20 of the nearer vertical end posts. 
Additionally, the web of each middle post is provided 
with ñller angles 44 on opposite sides thereof having 
ñanges 4S parallel to and laterally outwardly of the re 
spective flanges 42 and 43 to form slideways 46 in back 
to-back relation facing longitudinally in opposite direc 
tions to cooperate respectively with the registering and 
oppositely facing slideways 23 of the nearer vertical end 
posts 17 in the same panel 16. Thus, in the embodiment 
of double unit length, there are four sets of vertical 
grooves open top and bottom, two sets associated with the 
inside of each panel to respectively receive the slidable 
side plates 12 of which there are four in number therein. 
In a smaller unit 10 with vertical end posts only and no 
middle posts, there would be only two such wall slidable 
plates 12, one on each side extendin-g from the groove 23 
in one end post 17 to the opposite groove 23 of the other 
end post 17 on each side 16 of the cage, respectively. 
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Under some excavation conditions, it may be desirable 
to laterally support the middle posts on opposite sides of 
cage 11 against bowing in a horizontal plane and the 
illustrated embodiment has provision for such additional 
lateral bracing in the form of a plurality of adjustable 
jack struts 47. Such strut member may be made in an 
extensive number of forms including some which may be 
of a ñxed length. As shown, strut 47 comprises a pipe 
body 48 which telescopes freely relative to a jack screw 
49 engaged by an abutment nut 5t) having handles 51 to 
turn the nut so that at least when the ends of the strut are 
in compression, the length thereof may readily be varied 
by turning the nut 50. Further, as shown, body 48 is 
provided with a rectangular pad 52 and screw 49 is pro 
vided with another pad 53 at the respective extremities 
of the strut 47 to tit into notches in bracket holders 54 
respectively fastened to the insides of the upper and lower 
ends of the middle posts 41. Struts 47 may be employed 
whether or not there are any holders and in some cases 
no struts will be needed or employed in a practice of 
this invention. 
The slidable wall plates 12 are each preferably of a 

width which fits freely and slidably in each set of grooves 
23-46 on each side of ca-ge 11, the plates having a height 
two or three or more times greater than the height of 
cage 11 and panel 16. Preferably, the plates are pro 
vided with ears 5S welded thereto for cable or crane 
hooks or slings to be passed through the eyes thereof to 
enable each plate to be raised and lowered as, when and 
to the extent desired. The ears 55 are positioned in 
wardly of the vertical side edges of the plates 12 so that 
the top edges of such plates may be lowered to the lower 
part of the vertical guiding grooves therefor when needed 
or desired. And, in the lowering of the plates, pneu 
matic rams or other hammering devices may be applied 
to the top edges thereof to force them into shielding posi 
tion along the sides `of an excavation below cage 11, or 
even into the soil or other material being excavated at 
the bottom of the excavation if it is so wished as indicated 
by the dotted lines marked 12a in FIGURE 3. Normal 
ly, the bottom edge of the shield plates 12 will be at the 
bottom of the excavation 13. 
For control of holding and/or handling of the plates 

12, binding screws 56 preferably are provided extending 
through holes in the flanges 20, 42 and 43 respectively 
near the lower ends thereof in the illustrated embodiment. 
Such binding screws 56 pass freely through such holes 
in such flanges and are engaged by nuts 57 welded to 
the respective post at the inner end of such »holes facing 
the inside of cage 11. By means of such binding screws 
56, one or more of the plates 12 may selectively be held 
at a selected elevation in its groove slideways until the 
time arrives when it is to be moved vertically, at which 
time the binding screws binding the respective edges oi 
the plate to be moved are loosened to permit such move 
ment to take place. As an example, if a laborer is work 
ing inside of the excavation below plate 12 it may be 
desirable to bind the plate until he has finished and 
moved away before it is lowered. When the plates 12 are 
lowered to an intermedi-ate or full-down position, it is 
often desirable to use a further series of struts 47 extend 
ing across the excavation adjoining each vertical edge of 
the shield plate 12 for a double length device as illustrated 
if there is any tendency for the soil on the outside of 
such plates below cage 11 to slide or shift easily or to 
tend to flex the lower end of the lowered plates 12 toward 
the longitudinal center line of the excavation, 

In operation, assuming a trench excavation is to be 
made in troublesome soil 58 beneath a pavement 59, the 
pavement may be broken manually or by mechanical 
shovels to make an initial excavation somewhat larger 
than the size in plan of assembled cage 11. As soon as 
the excavation has been fairly begun, the cage 11 is set 
down and carefully plumbed and aligned longitudinally 
in conformance with engineering’s drawings showing the 
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metes and bound of the excavation. Thereafter, manual 
or mechanical shoveling may take place between the side 
panels 16, within the ends to each side of the middle posts 
41. Such excavation by mechanical shovels with the cage 
11 seated leaves a shoulder comparable to the shoulder 
60 approximately equal to the width of the panel on 
each side, which shoulder can easily be removed by 
workmen who would shovel the soil comprising such 
shoulder to the center of the cage for removal, after the 
workmen move away, by the mechanical shovel used to 
dig further. As the shoulders are cut down, cage 11 will 
settle, care being taken to insure its continuance in 
plumb and longitudinally aligned relation to the engineer 
ing’s drawings until the cage reaches a position approxi 
mating that illustrated in FIGURE 3 where it is held by 
the shoulders 60 during the completion of the excava 
tion. Or, the excavation can be dug to the level of the 
shoulder 60 before cage 11 is lowered into place and 
checked for positional conformance to the survey. After 
the cage is set in place properly plumb, ali-gned and level, 
soil preferably is backhoed against the outside of the side 
shutters 25 to hold cage 11 securely in its correctly oriented 
and operative position relative to the remaining portion 
of the excavation to be completed therebeneath. There 
after, as digging proceeds, either manually or by means of 
a mechanical shovel working in the two halves of the 
cage 11 illustrated below the bottom thereof, the plates 
12 are lowered vertically by slings or otherwise as pre 
ferred in correspondence with the increasing depth of 
the excavation. As digging proceeds, care is taken to 
see that the plates 12 come down vertically to preserve 
the alignment wit-h the axis along which the pipe 15 is 
to be laid, appropriate cross bracing struts 47 being ap 
plied, as desired or required, as the excavation deepens 
beneath the opening of cage 11, usually along the side 
edges at the ends of the plates and in the center sub 
stantially below the struts 47 in holders S4. Thus, excava 
tions can be made relatively quickly, precisely and safely 
pursuant to this invention. 
Upon completion of the excavation covered by cage 

11 and after the pipe 15 has been laid and the joints com 
pleted and the job inspected and checked, the lower struts 
47 are removed and shields 12 are raised by pulling up 
on the ears 55 thereof as the excavation is back-filled up 
to the bottom of the cage. Then, such plates 12 are lifted 
out of the vertical -grooves of cage 11 and put to one side, 
while the cage 11 is removed readying the whole safety 
device 10 for use elsewhere farther along in the same 
excavation, while the space formerly occupied by the 
cage is filled in completing that section of the excavation. 

Various changes may be made in details of the illus 
trated embodiment and other embodiments provided, as 
well as other modes and types of use utilized without de 
parting from the spirit of this invention, or the scope of 
the appended claims. 

l claim: 
1. A safety device for excavations comprising, in corn 

bination, a pair of laterally opposed rectangular side 
panels each having opposite ends and a structural frame 
therebetween, each frame having horizontal top and bot 
tom rails and vertical end posts rigidly fastened together, 
said posts at one end having -a flange extending in the 
direction of the opposite end spaced laterally inwardly of 
said top and bottom rails, a further flange positioned in 
parallel adjacency to said first-named flange and sub 
stantially in vertical alignment with the inner side of said 
rails to define a vertical -groove at each end in longitudi 
nal alignment with and facing toward each other, said 
grooves being open through the top and bottom ends 
thereof, a slidably removable wall plate for each panel, 
said longitudinally aligned opposed facing grooves in 
each panel being adapted to slidably receive said wall 
plate, and upper and lower cross `members rigidly and 
respectively connecting corresponding ones of said op 
posite ends of said panels to form a rigid vertically open 
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6 
cubical cage, whereby a plumbed, -aligned excavation 
can be dug relatively quickly and safely, said wall plates 
being insertable and lowerable through said grooves 
when said cage is in place below the same to act as 
shields for the sides of said excavation below said cage. 

2. A safety device as set forth in claim 1 in which, 
binding screws are provided extending through the first 
named flanges of said posts toward said second-named 
flanges respectively and adapted »to engage and hold the 
side edges of said wall plates respectively at -at least one 
selected height and means are provided for raising and 
lowering said cage and wall plates respectively to handle 
them in the course of excavation operations. 

3. A safety device as set forth in claim 2 in which, 
said last~named means respectively are lugs welded to 
the upper portion of said frames and inwardly projecting 
ears welded to the upper portion of said plates longitudi 
nally spaced from said grooves. 

4. A safety device as set forth in claim 1 in which, 
the ends of said panels are provided with bolting plates 
having a bolt hole therethrough, said cross members are 
horizontal structural members having straps to overlap 
said bolting plates respectively, said straps having bolt 
holes therein to register with said bolt holes in said bolt 
ing plates respectively for rigid fastening when said cage 
is assembled and a cross brace for each end of said cage 
having diagonal members which are removably secured 
to said ends respectively. 

5. A safety device as set forth in claim 1 in which, a 
filler member is provided for each of said posts between 
said rails, each said filler member having said second 
named flange spaced laterally outwardly of said first 
named flanges respectively and substantially in the plane 
of the insides of said rails to provide a continuous groove 
at each end from top to bottom on each side. 

6. In a safety device cage Ifor excavations comprising, 
in combination, a pair of opposed side panels each hav 
ing a structural frame, each said frame having horizontal 
top and bottom rails and vertical end posts rigidly fast 
ened together, said vertical end posts at each end having 
a flange extending in the direction of the opposite end 
and adjacent but spaced laterally inwardly of said top 
and bottom rails to define with said rails in each frame 
vertical end grooves in longitudinal alignment facing 
longitudinally toward the center and open top and bot 
tom, a middle post in said frame having a pair of flanges 
facing the respective ends and spaced inwardly of said 
rails to define a pair of back-to-back intermediate grooves 
in longitudinal alignment with the end grooves and facing 
longitudinally in opposite directions toward the nearer 
of said end grooves respectively on each side, said inter 
mediate grooves being open top and bottom, planar wall 
plates having a height greater than the height of said 
frame, each pair of longitudinally aligned facing grooves 
on each side being adapted to removably receive and 
slidably guide one of said planar wall plates, means for 
rigidly cross connecting the ends of said panels to form 
a rigid cubical cage open vertically between the sides 
thereof and at least between said ends and said middles 
posts respectviely, >and a shutter covering the outer side 
of each of said frames outwardly of said grooves. 

7. A safety device as set forth in claim >6 in which, 
binding screws are provided extending through the re 
spective inner flanges defining the inside of said respective 
grooves, lifting means are provided on each of said wall 
plates spaced from the respective pairs of grooves to 
guide said respective wall plates, removable strut means 
are provided to extend transversely across said excavation 
below said cage when said wall plates are therebelow to 
resist lateral pressure against the outside of said wall 
plates. 

S. A safety device as set forth in claim 6 in which, 
strut holders are provided on the inside of the upper and 
lower ends of said middle posts in opposed relation across 
the width of said cage, adjustable length struts are pro 
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