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8 Claims. 

This invention relates to apparatus for erect 
ing tunnel linings. 

In constructing a tunnel it is customary to 
advance a shield through the ground and to 
build up the lining of the tunnel at the rear of 
the shield. The lining is usually composed of 
metallic segments about six feet long and about 
two or three feet wide. They have perforated 
flanges along their side edges by which the seg 
ments are bolted or riveted together. The seg 
ments are quite heavy so it is customary to 
place them in position by means of an erector 
mounted in the Shield. The erector has an arm 
Which is pivotally mounted to SWing about an 
axis parallel with the axis of the shield and this 
arm is provided with a telescopic section. In 
this way the erector head, located at the Outer 
end of the telescopic section, may be swung cir 
cumferentially of the shield, and also moved in 
a radial direction to enable the head to pick up 
a segment and move it to the place Where it 
is to be fitted into the tunnel lining. The SWing 
ing of the erector arm to move the head circum 
ferentially, and the movement of the telescopic 
section to move the head radially, are usually ac 
coinplished by fiuid pressure operated mechanism. 
The erector head is ordinarily provided with 

an opening, or slot, extending through the head 
in the direction of the axis of the shield. When 
it is desired to attach the erector head to the 
segment to be positioned, the erector arm is ro 
tated and the head is moved radially until the 
head occupies a position between the side flanges 
of the segment to be positioned. A so-called 
“gadget bar' is then threaded through two op 
posite bolt holes in the Segment flanges and 
through the opening in the erector head so that 
Subsequent rotation of the erector arm, accom 
panied by a radial movement of the head, will 
lift the segment and place it in the position in 
which it is to be bolted to the previously con 
structed portion of the lining. 
In order to make it possible to insert the gadget 

bar through the bolt holes in the segment 
flanges and through the opening in the erector 
head the three openings must be in exact align 
ment. This involves a great deal of effort, a 
Waste of time, and considerable annoyance as it 
is usually necessary to rotate the arm, and move 
the head radially, a number of times before the 
three openings will assume the exact position of 
alignment such as is required before the gadget 
bar can be inserted through them. It is purely 
a “hit or miss’ procedure. 

It is the principal object of the present inven 

(C. 6-84) 
tion to eliminate this Waste of time and effort. 
This I accomplish by so constructing the erector 
head that the gadget bar may first be complete 
ly positioned in the bolt holes of the segment 
flanges quite independently of the erector head, 
this being an easy and quick operation as only 
tWO holes are being dealt With, and the Subse 
quent attachment of the erector head to the 
gadget bar is effected solely by the movement 
of the head in its circular path toward the gadget 
bar and by a quickly and easily accomplished 
closing of a retaining member on the head. 
One embodiment of the invention is illustrated 

in the accompanying drawings in which: 
Figure 1 is a side elevation of the improved 

erector as viewed when looking toward the shield 
and into the tunnel; 

Fig. 2 is a side elevation of the outer end por 
tion of the erector arm and its telescopic section. 

Fig. 3 is a view similar to Fig. 2 showing the 
manner in which the erector head may be re 
versed on the arm; 

Fig. 4 is a longitudinal section through the 
arm and the head taken on the line 4-4 of Fig. 2; 

Fig. 5 is a transverse section taken on the line 
5-5 of Fig. 2; 

Fig. 6 is a transverse Section taken on the line 
6-6 of Fig. 2; and 

Fig. 7 is a section taken transversely through 
one of the tunnel Segments showing the gadget 
bar applied to the segment, and showing the 
head, partly in section, in position ready to lift 
the Segment. 
The erector shown in the drawings comprises 

an arm. A pivotally mounted on a support B 
so as to Swing about an axis C parallel with the 
axis of the tunnel. The support B is mounted 
in the usual manner within the Shield (not 
shown). The arm A is in tWO Sections, an inner 
section which is the part that is pivotally 
mounted, and an outer section 2 which is tele 
scopically mounted with respect to the section f. 
The Swinging movement of the arm A about the 
axis C, and the telescopic movement of the Sec 
tion 2 of the arm, may be effected by any suit 
able power operated mechanism. The details of 
this mechanism constitute no part of the inven 
tion, the only requirement being that some means 
be provided for SWinging the erector arm about 
its axis and for moving the telescopic section of 
the arm to produce movement of the erector 
head in a radial direction. The actuating mech 
anism has therefore been shown more or less 
diagrammatically as comprising a fluid pressure 
cylinder D for reciprocating a rack E meshing 
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with the gear F secured to the section of the 
arm. Fluid under pressure admitted to the cyl 
inder D will Swing the arm A about its axis in 
the desired direction as will be well understood. 
The telescopic section 2 of the arm may be ac 
tuated by admitting fluid under pressure to a 
cylinder G mounted on, or within, the section 
of the arm. 
The erector head which picks up the tunnel 

SegmentS is located at the outer end of the arm 
A, the inner end of the arm being counterWeight 
ed as represented at H to facilitate the lifting 
Of the heavy SegmentS. 
The details of the head and the manner in 

which it is attached to the telescopic section 2 
of the erector arm are best shown in FigS. 2, 4, 
5, and 6. The head comprises a block 3 having 
a shank portion 6 (Fig. 4) the side walls of which 
are parallel So that the shank may be gripped 
between the side plates 5 and 6 of the arm sec 
tion 2. The erector head may be secured in place 
by a number of bolts passing transversely 
through openings in the shank 4 and through 
Openings in the side plates 5 and 6 of the arm 
section 2. 
A face of the head that extends parallel with 

the axis of the tunnel is provided. With a trans 
Verse receSS shown at 8. This recess is of Sufi 
cient Width and depth to receive the gadget bar 
as hereinafter described. 
Mounted in the head for longitudinal sliding 

movement is a lock-bar 9 having a handle 
which projects laterally from the head as shown 
in Fig. 4. A slot is provided in the side plate 
6 of the arm section 2 to accommodate the han 
dile. The handle makes it possible to slide the 
lock-bar 9 to an extreme right hand position, 
as Viewed in Fig. 4, or to an extreme left hand 
position. The right hand position is its operative 
position in which the end of the bar spans the 
receSS 8, as shown in Fig. 2. In this position 
the extreme end of the bar projects into a bore 
2 provided in the portion of the head which 

lies outward of the recess. In the left hand po 
Sition of the bar 9, or its retracted position, the 
bar 9 clears the recess 8 and leaves it fully open. 
A Spring latch is preferably employed to re 

tain the lock-bar 9 in either its operative posi 
tion or in its retracted position. This latch may 
comprise a bushing 3 passing through an open 
ing 4 in the side plates 6 of the arm section 
2 and threaded into an opening f 5 extending 
laterally into one side of the shank portion 4 of 
the head. Mounted in the bushing 3 is a plung 
er 6 the head of which is urged by a coil spring 
toward the lock-bar 9. When the lock-bar 9 
is in its operative position the head of the plung 
er engages in a recess 8 in the lock-bar 9, and 
When it is in its retracted position the head of 
the plunger engages in a second recess 9 in 
the lock-bar. When it is desired to shift the 
lock-bar the plunger 6 is manually retracted 
by means of a knob 2 secured to the outer end 
of the plunger. 

Fig. 1 shows a numer of positioned lining seg 
ments a, b, c, d and e. At f there is shown a 
Segment ready to be lifted by the erector arm and 
moved in a counterclockwise direction toward its 
final position represented by dotted lines at f’. 
When it is desired to pick up a segment and posi 
tion it a gadget bar is first attached to the seg 
ment so that it will Spain its flanges. The gadget 
bar may be of any approved form, but in the 
present instance, it comprises a main portion 2 
(Fig. 7) having a reduced end 22, and a tele 

2,067,71i 
scopic portion 23 slidably mounted in a central 
bore 24 of the portion 2. The Outer end of the 
telescopic portion 23, and the reduced end 22, 
are of such a size that they may be received 
within two opposite bolt holes 25 and 26 which 
exist in the side flanges 2i and 28 of the tunnel 
section. A knob. 29 is attached to the sliding 
portion 23 by means of which the portion 23 
may be actuated. The stem of the knob may 
operate in a bayonet slot 3 in the member 2 . 
To position the gadget bar the telescopic portion 
23 is retracted within the main body portion and 
the reduced end 22 is then inserted into one of 
the bolt holes, the bar lowered to its proper po 
sition between the flanges, and then the knob 
29 is moved to the left to cause the end of the 
part 23 to engage in the corresponding bolt hole 
in the opposite flange of the segment. 
The attachment of the gadget bar to the seg 

ment is a quick and easy operation as it is only 
necessary to insert its ends in the opposite bolt 
holes of the Segment fanges. After this has been 
done the fluid pressure mechanism is operated 
to move the erector head radially until the re 
cess 8 is in proper radial position to pick up 
the gadget bar. When the head is noved circum 
ferentially. The fluid pressure mechanism which 
turns the arm about the axis C is then actuated 
to Swing the airin in a counterclockwise direc 
tion, as viewed in Fig. 1, whereupon the recess 8 
Will Straddle the gadget bar. Fig. 1 shows the 
parts in a position in which the recess is just 
about to straddle the bar. It will be understood 
that at this time the lock-bar 9 is in its re 
tracted position so that the recess 8 is fully open. 
After the recess has straddled the gadget bar 
the lock-bar 9 is manually shifted by means of 
the handle to close the recess, and the lock 
bar then overlies the gadget bar, as shown in 
Fig. 2. The erector head is now attached to 
the segment as effectively as if the head had 
been provided with the usual opening or slot 
passing through it, and as if the gadget bar had 
been threaded through this opening and through 
bolt holes in the Segment flanges in the custo 
nary Way, but this result has been attained in 
a rinuch easier and quicker way. The erector 
arm is now SWung farther in a counterclockwise 
direction until the segment f reaches the posi 
tion f where it is to be bolted to the adjoining 
Segments. To move the segment to its final 
position the telescopic section 2 of the arm is 
actuated to move the head in a radial and out 
Ward direction. After the positioned segment has 
been bolted in place the lock-bar 9 is retracted 
So that the erector arm may be swung back to 
itS initial position. 

It is customary to bring the lining segments 
into the tunnel on cars running on a track lo 
cated either at the right or left side of the tun 
nel. To lift the segment off the car and move 
it to the position where it is to be picked up and 
positioned by the erector arm (for instance, the 
position f in Fig. 1) one end of a chain is usually 
attached to the segment, while it is on the car, 
and the other end of the chain is inserted in 
the receSS 8 of the head. The arm is then swung 
around itS axis C to lift the segment off the car 
Whereupon the segment hangs vertically below 
the head. Then when the head is lowered the 
Segment is deposited in the position correspond 
ing to the position f. Fig. 1 shows the recess 8 
facing to the right. While this position of the 
recess is Suitable, when positioning the segment 
in the lining, for Swinging the segment either in 
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2,067,711 
a counterclockwise direction as described above, 
or in a clockwise direction, nevertheless it is not 
wholly suitable for lifting segments off of the 
cars when the track happens to be on the left 
Side of the tunnel. In that case the arm Would 
be SWung in a clockwise direction to hoist the 
Segments off the car and the position of the head, 
When the chain is attached to it, would be above 
the car. Consequently, the recess 8 would be 
facing downwardly and it would be difficult to 
insert the end of the chain in the recess. The 
erector head is therefore made reversible so that 
When the track is located at the left side of the 
tunnel the recess 8 will be facing upwardly there 
by facilitating the placing of the end of the chain 
Over the head and in the recess 8. To reverse 
the head the bolts are removed and the shank 4 
is withdrawn from its position between the side 
piates 5 and 6 of the arm section 2. The head 
is then turned upside down and the shank 4 is 
again inserted between the side plates 5 and 
8. Inasmuch as the longitudinal axis of the lock 
bar 9 normally lies above the central longitudinal 
axis of the head, the reversal of the head will 
bring the axis of the lock-bar below the axis 
of the head. A second slot f' is therefore pro 
vided in the side plate 6 of the arm Section 2 
to receive the handle O when the head is re 
versed. As it is desirable to be able to operate 
the lock-bar 9 from the outer side of the erector 
arm even after the head is reversed, the bolt 9 
is turned on its own axis during reversal of the 
head so that the handle will project in the 
same direction as it did before but this time 
through the lower slot instead of the upper 
slot . Likewise to retain the spring latch on 
the same side of the arm after the head is re 
versed the shank 4 of the head is provided with 
a second threaded opening 5' directly opposite 
the corresponding threaded opening is, into 
which the bushing 3 may be screwed after the 
head is reversed. It will be noted, however, that 
the reversal of the head lowers the position of 
the spring latch along with the lock-bar 9. 
Therefore a second and lower opening 4' is pro 
vided in the plate 6 of the arm section 2 (Fig. 2) 
to receive the bushing 3 when the head is re 
Versed. 
The near side of the main section f of the 

erector arm is recessed as shown at ' to receive 
the handle when the section 2 is fully tele 
scoped in the section f. This recess is wide 
enough to receive the handle regardless of 
whether it is operating in the upper slot or 
the lower slot '. 
A pair of keys 3 and 32 are riveted to the 

inner surfaces of the plates 5 and 6. They en 
gage in keyways 33 and 34 provided in the side 
Walls of the shank portion 4 of the head. These 
keys and key Ways insure that the bolt holes in 
the shank and in the plates 5 and 6, as well as 
the other openings, come into proper alignment 
for the reception of the parts that fit into them 
when the shank is positioned between the plates. 

5 They also effect a more rigid connection between 
the plates 5 and 6 and the head. 

It will now be seen that with my improved 
erector the lining segments may be positioned 
With much greater facility than heretofore. To 
effect the connection between the head and the 
lining segment it is only necessary to move the 
recess in the head laterally over the middle por 
tion of the gadget bar after the latter has been 
completely positioned and then slide the lock 
bar to its closed position. The positioning of 

3 

the gadget bar in the two bolt holes of the seg 
ment is a simple and quick operation when it is 
not necessary to thread it through a third open 
ing in the erector head, and this may be done 
at any convenient time without holding up other 
operations and, therefore, without any loss of 
time. The movement of the head to bring the 
recess over the positioned gadget bar is easily 
and quickly effected as this does not involve the 
skill and accuracy that has heretofore been re 
quired when it was attempted to bring the cen 
tral opening of the head into exact alignment 
With the bolt holes in the segment flanges. The 
sliding of the lock-bar to its closed position is, 
of course, a simple operation and requires very 
little time or effort. 
I claim: 1. Apparatus for positioning tunnel segments 

which have been provided with gadget bars 
Spanning the flanges thereof, comprising an 
erector head, means for Swinging the head cir 
cumferentially of the tunnel, means for moving 
the head radially of the tunnel, a face of said 
head which is parallel with the axis of the tun 
nel being provided with a transverse recess 
adapted to straddle the gadget bar when the 
head is properly positioned radially and when it 
is moved circumferentially into engagement with 
the gadget bar, and a locking member movable 
to a position in which it spans said recess and 
overlies the gadget bar, whereby the gadget bar 
may be retained in said recess during positioning 
of a segment. 

2. Apparatus in accordance with claim 1 in 
which Said locking member comprises a longi 
tudinally slidable bar having means whereby the 
bar may be moved manually to an operative 
position in which it spans the recess in the erec 
tor head or to a retracted position in which it 
does not span said recess. 

3. Apparatus in accordance with claim 1 in 
Which said locking member comprises a longi 
tudinally slidable bar having means whereby the 
bar may be moved manually to an operative 
position in which it spans the recess in the head 
or to a retracted position in which it does not 
span Said recess, and in which the head is pro 
vided with a spring latch for retaining the bar 
either in its operative position or in its retracted 
position. 

4. Apparatus in accordance with claim 1 in 
which said locking member comprises a longi 
tudinally slidable bar provided with a pair of 
notches, and in which the head is provided with 
a Spring latch comprising a manually retractible 
spring-pressed plunger adapted to engage in one 
of said notches to retain the bar in an operative 
position in which it spans the recess in the head 
and adapted to engage in the other notch to 
retain the bar in a retracted position in which 
it does not span Said receSS. 

5. Apparatus for positioning tunnel segments 
comprising an erector arm provided with an 
erector head, a face of said head which is parallel 
with the axis of the tunnel being provided with 
a transverse recess, and a locking member car 
ried by Said head and movable to an operative 
position in which it spans said recess or to a re 
tracted position in Which it does not span said 
recess, Said head being reversibly mounted on 
the erector arm whereby said recess may be 
made to face in the opposite direction. 

6. Apparatus for positioning tunnel segments 
comprising an erector arm, an erector head re 
versibly secured to the arm, said head having a 
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recess extending transversely across one face 
thereof, a lock bar mounted for longitudinal slid 
ing movement in the head and having a laterally 
projecting handle whereby the lock bar may be 
moved to an operative position in which it spans 
Said recess or to a retracted position in which 
it does not span said recess, the erector arm hav 
ing one slot in which said handle is adapted to 
operate when the head is in one position on the 
arm and a second slot in which the handle is 
adapted to operate when the head is reversed on 
the arm. 

7. Apparatus for positioning tunnel segments 
comprising an erector arm, an erector head re 

5 versibly secured to the arm, Said head having a 
recess extending transversely across One face 
thereof, a lock bar mounted for longitudinal slid 
ing, movement in the head and movable either to 
an operative position in which it SpanS Said re 
cess or to a retracted position in which it does 
not span said recess, a spring latch for holding 
Said lock bar either in its operative position or 
in its retracted position, said latch comprising a 
spring-pressed plunger and a bushing in Which 

5, the plunger operates, the head and the arm being 
provided with one set of openings to receive said 

2,067,711 
bushing when the head is in one position on the 
arm and a second set of openings to receive said 
bushing when the head is reversed on the arm. 

8. Apparatus for positioning tunnel segments 
comprising an erector arm, an erector head re 
Versibly secured to the arm, said head having a 
receSS extending transversely across one face 
thereof, a lock bar mounted for longitudinal slid 
ing movement in the head and having a laterally 
projecting handle whereby the lock bar may be 
moved to an operative position in which it spans 
Said receSS Or to a retracted position in which 
it does not span said recess, a Spring latch for 
holding said lock bar either in its operative posi 
tion Oi" in its retracted position, a bushing in 
which said latch operates, the arm being pro 
Vided. With One slot in which said handle is adapt-. 
ed to operate when the head is in one position 
on the arm and a second slot in which the handle 
is adapted to operate When the head is reversed 
on the arm, and the head and the arm being pro 
vided with one Set of openings to receive said 
bushing when the head is in One position on the 
arm and a second set of openings to receive said 
bushing When the head is reverSed on the arm. 

MILES I. KILLMER. 
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