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This invention relates to keys employed for 
removing manhole covers and the like from 
their frames. In the removal of closely fitting 
manhole covers from their frames it is neces 
sary to provide means whereby the joint be- 5: 
tween the cover and frame is broken before the 
cover can be lifted or slid out of the frame. 
The invention has for its main object to pro 

vide an efficient device for this purpose which 
will unfailingly break the joint however closely 
fitting the cover and frame may be. 
According to the invention a key for reaking 

the joint between manhole cover's and their 
frames connprises a key body, an opening bolt 
carried by the key body and adapted to make 
lifting engagement With a part of the cover, and 
Screw means also carried by the key body which 
is actuated to react against the frame and break 
the joint by the screw action. 

It is of advantage to have a single key or a 
single set of keys for removing all types of 
COWei's from their frames no matter what means, 
Such as keyhole slots, croSS-pins or the like, are 
provided on the cover for the purpose of lifting 
the latter. For this purpose, according to an 
other feature of the invention interchangeable 
opening bolts may be provided for fitment to 
the key body so that mere replacement of one 
form of opening bolt by another adapts the key 
to the removal of another type of cover. 
Further, an attachment may be provided to 
adapt the keys for opening covers having a cen 
tral keyhole slot or the like for lifting purposes. 

Warious embodiments of the invention will 
now be more particularly described, by Way of 
example, With reference to the accompanying 
drawings, in Which 

Figure 1 is a side elevation of one form of 
key according to the invention adapted, with 
the use of interchangeable opening bolts, for 
the removal from their frames of nanhole 
covers provided With various lifting means, such 
as keyhole slots, cross-pins or the like, 

Figure 2 is a part-sectional plan view on the 
line 2-2 of Figure 1, 

Figures 3 to 5 are side elevations and plan 
respectively showing the jackScrew removed 
from the key of Figures 1 and 2, 

Figures 6 and 7 are side elevation and Sec 
tional plan respectively of the opening bolt re 
moved from the key of Figure 1, 

Figures 8 and 9 are similar views to Figures 6 
and 7 respectively of a different form of open 
ing bolt interchangeable With the bolt shown in 
Figures 6 and 7 in the key of Figures 1 and 2, 

5. 

10. 

Figures 10 to 12 are side elevations and sec 
tional plan respectively of a further form of 
opening bolt interchangeable. With those of 
Figures 6 to 9, 
Figure. 13 is a side elevation of tWo keys of 

the kind shown in Figure: 1 provided with an 
attachment to enable then to remove a manhole 
cover having central lifting means, 

Figure 14 is a side elevation of one of the lock 
ing bolts by Which the keys are connected to the 
attachment, 

Figures 15 and 16 are a side elevation and 
Sectional plan, respectively of the opening bolt 
removed from the attachment of Figure 13, and 
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Figures 17 and 18 are side elevation and end 
elevation respectively of another construction of 
key especially for use in removing two different 
types of manhole covers from their frames. 

In the embodiment of the invention shown in 
Figures 1 and 2, the key body, which is in 
dicated generally by the reference numeral 9, 
consists of a malleable casting. having a part 
9d adapted to lie on the manhole cover near 

the edge thereof with an upwardly stepped part 
f 9b overhanging the frame. The part 9d, lying 
on the cover is apertured at 20 to receive an 
opening bolt 2 f, which has an end 22 to engage 
a keyhole slot in the manhole cover, the shank 
of the Opening bolt being ScreW threaded at 23 
and provided with a nut 24. By this means the 
end 22 of the opening bolt making lifting en 
gagement with the cover may be adjusted ver 
tically relatively to the key body 9, so that 
after the bolt has engaged the appropriate part 
of the cover the latter may be clamped rigidly 
to the key body to avoid any lost motion during 
the subsequent cover-removing operation. The 
upwardly stepped part Sb of the key body is 
apertured at 29 to carry a jackscrew 25 which 
may be rotated to travel downwardly relatively 
to the-key body f9 and contact the frame which 
forms the reaction to the lifting force exerted. 
In order to reduce friction and prevent Wear 
of the frame by the rotating end of the jack 
screw 25 boring thereinto, the point of the screw 
carries a Small Supporting piece 26 which in 
practice stands Stationary on the frame, the 
Crew 25 being rotatable relatively to the sup 
porting piece 26 and having an anti-friction 
connection therewith at 2. A handle 23 in the 
form of a loop of steel tubing is preferably 
Welded to the key body 9 for the purpose of 
lifting the cover after the joint has been broken 
by operation of the jackscrew 25. 
In Figures 3 to 5 the jackscrew 25 is shown 



2 
removed from the aperture 29 in the key body 
19 and it will be seen that it carries a block 30 
threaded upon its screwed shank. The block 30 
is provided for the purpose of locating the jack 
screw in the aperture 29 of the key body, being 
provided with a horizontal keyway 3 cut therein 
in which a key 32 carried by the body 9 engages 
when the jackscrew is fitted into the aperture 29. 
The latter is elongated as shown in Figure 2 
so that the distance between the jackscrew 25, 
When fitted therein, and the opening bolt 2 may 
be adjusted by sliding the block 30 carrying the 
jackScrew along the key 32. As shown, the lower 
rectangular portion 30a of the block projects be 
low the part 95 of the key body, the upper por 
tion 3b of the block which lies within the aper 
ture 29, being U shaped with the closed end of 
the U directed towards the closed end of the U 
of the aperture 29 (see Figure 2) in order to 
permit maximum adjustability of the jackscrew 
25 in a direction towards and away from the 
opening bolt 2?. By this means the key is ren 
dered suitable for use with various types of man 
hole covers and frames in which the lifting 
means provided on the cover are at different dis 
tances from the edge of the cover. 
The opening bolt 2 is shown removed from 

the aperture 2 in the key body in Figures 6 and 
7. This opening bolt is one of a number of 
interchangeable opening bolts having various 
types of lower end 22 to engage the various forms 
of lifting means provided on different types of 
manhole cover. The opening bolt 2 of Figures 6 
and 7 is adapted for use when removing a man 
hole cover having lifting means in the form of 
keyhole slots, the horizontally projecting portions 
22 at the lower end of the shank being inserted 
in the keyhole slot of the cover and then turned 
at right angles So that it lies out of register with 
the slot. Also provided on the shank of the open 
ing bolt below the screw thread 23 is a projection 
33 disposed at right angles to the projecting por 
tion 22, so that with the projection 33 lying with 
in the elongated slot 29 of the key body inad 
Vertent rotation of the opening bolt, to enable 
its lower end 22 to escape from below the keyhole 
Slot in the manhole cover, is prevented. 
By Way of example another form of opening 

bolt is shown in Figures 8 and 9 in which the 
lower end 22a of the bolt 2 a. is formed as a hook 
to engage beneath the cross-pin of a manhole 
COVer provided with that type of lifting means. 
With this hooked opening bolt a cross projec 
tion, such as the part 33 of Figure 6, is unneces 
Sary as the hook 22d cannot rotate once it has 
been engaged beneath the cross-pin. The fur 
ther form of opening bolt 2 b illustrated in Fig 
lures 10 to 12 is generally similar to the form 
shown in Figures 6 and 7, being suitable for 
engaging another Somewhat similar design of 
keyhole slot lifting means with which some man 
hole covers are provided. The threaded shank 
23b is longer than that of the construction al 
ready described, as is also the unthreaded por 
tion of the shank, and the lower end 22b is of 
Somewhat different shape, the projecting portions 
being of less width than the diameter of the 
shank, as shown in Figure 12. The opening bolt 
2b, being of considerably greater length than 
the bolt 2, may be employed with very thick 
COverS, that is to say with covers where the lower 
end 22b of the bolt has to be inserted a con 
siderable depth in the keyhole slot before it may 
be turned at right angles out of register with the 
slot. With this long form of opening bolt 2b 
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2,249,603 
an open-sided sleeve 36 and a cap 37 are pro 
vided; the sleeve may be slipped around the 
Shank of the opening bolt below the cap 37, as 
shown, to act as a Spacer piece. The lower end 
of the sleeve is provided with outwardly turned 
arm 38 which straddle the part 9a of the key 
body, the arms being cut away at 39 to enable 
full horizontal adjustability of the opening bolt 
21b, in the elongated aperture or slot 20, the 
closed side of the sleeve being received in the 
recess 40 of the key body in this fully adjusted 
poSition. When the Spacer piece 36 is not re 
quired the cap 37 serves as a washer and bears 
On the part 9d, of the key body. It Will be 
understood that these various forms of opening 
bolt 2, 2fa, 2b may be readily interchanged 
in the aperture or slot 20 of the key body 9 
merely by removing the respective nuts and 
Washers or caps, withdrawing from the aperture 
the Opening bolt not required and substituting 
the required design of opening bolt and replac 
ing the nut and Washer or cap. 
In practice two of the keys described are em 

ployed When removing the known closely fitting 
rectangular covers, such as are described in the 
Specifications of United States Patents Nos. 
1,820,127 and 2,109,289 and of the United States 
patent application Serial No. 129,941, the keys 
being located above the keyhole slots or the like 
at One end of the cover to raise that end before 
the cover is drawn out of its frame. With the 
keys properly positioned on the manhole cover 
and frame and the appropriate opening bolts en 
gaged with the lifting means provided on the 
cover, the nuts 24 of the opening bolts are screwed 
down the threads 23 until the manhole cover 
is clamped rigidly to the key bodies with the 
top surface of the cover against the lower sur 
faces of the parts 9a of the keys. The jack 
ScreWS 25 are then screwed down until the pieces 
26 contact with the frame. Thereafter the jack 
ScreWS are Screwed down further and alternately, 
a few turns at a time, so that the end of the 
manhole cover is raised evenly to break the joint 
between the cover and its frame, the parts 9a 
of the keys being of such length beyond the 
Opening bolts and inwardly of the cover as to 
prevent bending of the opening bolts under the 
Screw action. After the cover has been raised 
Sufficiently to break the joint it may be drawn 
off With the aid of the handles 28. 
Two keys of the construction illustrated in 

Figures 1 and 2 may be adapted for the removal 
Of the known type of circular or rectangular cov 
er, having a central keyhole slot or CrOSS-pin, 
from its frame by the provision of an appropriate 
attachment. Such an adaptation is illustrated 
in Figure 13 which shows two keys 9 connected 
together by an attachment 34. The latter con 
sists of a mild steel channel or bridge piece to 
the ends of which the keys 9 are Connected, one 
at each end, by locking bolts 35 paSSed through 
apertures in the bottom wall of the channel O 
bridge piece 34 near the ends thereof and 
through the opening bolt holes 20 of the keys. 
The latter are thereby rigidly attached to the 
channel member or attachment 34 to form a 
bridge Spanning the cover and provided with a 
jackScrew 25 at each end of the bridge for react 
ing against the frame. The centre part of the 
channel is apertured to receive an opening bolt 
2 C. The latter is shown removed from the 
bridge piece in Figures 15 and 16 and is of sub 
stantially the same construction as that already 
described with reference to Figures 10 to 12 ex 
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cept that no space piece is provided and a great 
er length of the shank is screw threaded at 23c. 
it will be understood that the top Wall of the 
channel or bridge piece 34 is slotted at 4 into 
which the handles 23 of the keys paSS as shown 
in Figure 13. 
The whole arrangement forms a compact, ef 

ficient mechanism for the removal of all types 
of manhole covers from their frames and avoids 
the risk of breakage of the well known types of 
loose fitting covers due to levering up of the 
cover from its frame by a pickaxe or Crowbar. 
Another construction of key according to the 

invention and illustrated in Figures 17 and 18 
is designed particular for use in removing two 
different types of manhole covers from their 
frames, for example a heavy road type cover and 
a light pavement type cover. The key comprises 
two key bodies 9d, 9e each with its opening 
bolt 2 d, 2fe and jackscrew 25d, 25e respectively. 
The key body 9d is adapted for removing heavy 
road type covers and the key body 9e for light 
pavement type covers. The key bodies 9d and 
9e are connected by a loop of steel tubing 28d. 
with which they form a U-shaped construction, 
the open end of which is closed by a rod 42 
welded to the ends of the arms of the U. The 
complete key is therefore stirrup-shaped. AS 
suming a heavy road type cover is to be re 
moved, the key is laid horizontally with the heavy 
road type key body 9d resting upon the cover 
and frame. In this position the light pavement 
type key body 9e, which is not used in this Op 
eration, is located above the operative heavy 
road type key body. When a light pavement 
type cover is to be removed the key is used in 
the inverted position. The key breaks the joint 
between the cover and frame in the manner al 
ready described and the construction and air 
rangement of the opening bolts 2d., 2e and 
jackscrews 25d, 25e, are substantially as de 
scribed above. However, if desired, the jack 
screws may be of simplified form, each consist 
ing of an ordinary headed screw passing through 
a screwed aperture 2d or 28e in the respective 
key body and provided with a bearing ball 26d 
or 2$e received in a recess in the point of the 
screw and projecting slightly therefron. This 
bearing ball prevents the jackscrew boring into 
the manhole frame in a simple and effective 
manner. The opening bolts 2id and 2e have 
lower ends 22d and 22e adapted to co-operate 
With lifting means of a modified keyhole slot type 
and are headed similarly to the jackScreWS. 
What I claim and desire to Secure by Letters 

Patent is: 
1. A key for breaking the joint between a man 

hole cover and its frame comprising in combina 
tion a key body, opening means carried by said 
key body and adapted to make lifting engage 
ment with a part of and clamp the key body rig 
idly to the cover, and Screw means also carried 
by the key body which are spaced from the open 
ing means to react against the frame and break 
the joint by the screw action. 

2. A key for breaking the joint between a man 
hole cover and its frame comprising in combina 
tion a key body, opening means carried by said 
key body and adapted to make lifting engage 
ment with a part of the cover, means associated 
With said opening means operable to clamp said 
key body rigidly to the cover, and screw means 
also carried by the key body which are spaced 
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from the opening means to react against the 
frame and break the joint by the screw action. 

3. A key for breaking the joint between a man 
hole cover and its frame comprising a key body 
having a portion adapted to engage the upper 
face of a manhole cover, Opening means hav 
ing at One end thereof a member adapted to enter 
an opening in and interlock with said cover, and 
at the other end thereof actuating means where 
by said opening member may be actuated to rig 
idly attach said body to a cover, said body hav 
ing another portion spaced so as to overhang the 
frame about said cover, and lifting means 
mounted for vertical movement in said last 
named portion of the body and adapted to ex 
ert vertical pressure against the frame to lift 
said body and the cover through said opening 
62.S. 
4. A key for breaking the joint between a man 

hole cover and its frame comprising a key body 
having a portion adapted to engage the upper 
face of a manhole cover, opening means having 
at one end thereof a member adapted to enter 
an opening in and interlock with said cover, and 
at the other end thereof actuating means where 
by said opening member may be actuated to rig 
idly attach said body to a cover, said body hav 
ing another portion spaced so as to overhang the 
frame about said cover, lifting means mounted 
for vertical movement in said last named por 
tion of the body and adapted to exert vertical 
pressure against the frame to lift said body and 
the cover through said opening means, and rela 
ively adjustable Supports for said opening 
means and said lifting means whereby said key 
is adapted for use With differently constructed 
manhole covers. 

5. A key for breaking the joint between a man 
hole cover and its frame comprising a key body 
having a portion adapted to engage the upper 
face of a manhole cover, opening means having 
at one end thereof a member adapted to enter 
an opening in and interlock With said cover, and 
at the other end thereof actuating means where 
by said opening member may be actuated to rig 
idly attach said body to a cover, said body hav 
ing another portion spaced so as to overhang the 
frame about said cover, lifting means mounted 
for vertical movement in said last named portion 
of the body and adapted to exert vertical pres 
Sure against the frame to lift said body and the 
cover through said opening means, and a handle 
upon said body whereby the cover may be lifted 
by means of the key after the joint between the 
cover and its frame has been broken. 

6. A key for breaking the joint between a man 
hole cover and its frame comprising a bridge 
member having portions adjacent the opposite 
ends thereof adapted to engage diametrically op 
posite portions of a manhole cover, handles con 
nected with the opposite ends of said bridge 
member, opening means carried by said bridge 
member having at one end thereof a member 
adapted to enter an Opening in and interlock 
with said cover, and at the other end thereof ac 
tuating means whereby said opening member 
may be actuated to rigidly attach said bridge 
member to a cover, said handles overlaying the 
frame about said manhole, and lifting means 
mounted for vertical movement in the overhang 
ing portion of each handle to exert vertical pres 
sure against the frame to lift said bridge and the 
cover through said opening means. 

VIVIAN ELKINGTON. 


