
— 

No. ‘750,660. _ PATENTED JAN. 26, 1904. 

J. T. LANGPORD. 
MACHINE FOR LINING PIPES. 

APPLICATION FILED JUNE 8, 1903. 

N0 MODEL. 2' 2 SHEETS-SHEET 1. 

I 

Wflg a s s E 5. 

?mg/mwaw/ ,1 
iOZ- X X 

ma NORRIS Farms c0, wovoumov, WASNINGTOM-D. cv 



No. 750,660. PATENTED JAN. 26, 1904. 
J. T. LANGFORD. ' 

MACHINE FOR LINING PIPES. 
APPLICATION FILED JUNE s, 1903. 

no MODEL. ' 2 SHEETS-SHEET 2. 

I 

WM E55 E5. 



20 

25 

45 

50 

No. 750,660. Patented January 26, 1904. 

UNITED STATES PATENT OEEIcE. 

JOHN T. LANGFORD, OF NEWTON, lVLASSAOHUSETTSl 

MACHINE FOR: LINING PIPES‘. 

SPECIFICATION forming part of Letters Patent No. 750,660, dated January 26, 1904. 

Application ?led June 8, 1903. Serial No. 160,536. (No model.) 

To all whmn it may concern. 
Be it known that I, JOHN T. LANGFORD, a citi 

zen of the United States, and a resident of New 
ton, in the county of Middlesex and State of 
Massachusetts, have invented certain new and 
useful Improvements in Machines for Lining 
Pipes, of which the following is a specification. 
This invention relates to improvements in 

machines for lining pipes with cement or other 
material; and it has for its object the construc 
tion of a simple andveffective machine capable 
of economically producing cement-lined pipes 
that will stand transportation and rough hand 
ling without danger of breaking the lining. 
The said machine is constructed as follows, 

reference being'had to the accompanying draw 
ings, wherein~ ' 

Figure 1 is a front elevation of the machine, 
parts being shown in section. Fig. 2 is a 
central longitudinal section on ‘the line 2 2 
shown in Fig. 1. Fig. 3 is a partial side ele 
vation of the power-cylinder, showing its pis 
ton-rod at the upper end of its stroke. Fig. 
4 is a detail top plan view of the supporting 
frame and the table longitudinally adjustable 
thereon. Fig. 5 is an enlarged cross-section 
on the line 5 5 shown in Fig. 2. _ Fig. 6 is 
an enlarged cross-section on the line 6 6 shown 
in Fig. 2. Fig. 7 is a detail sectional elevation 
of the conveyer and waste pipes of the power 
oylinder and the stop and ‘waste cocks ar 
ranged thereon. Fig. 8 is a ‘detail sectional 
view of the lower coupling or lining-base, a 
portion of the pipe to be lined, and the core, 
showing a porous disk' or diaphragm inter 
posed between the lower end of said pipe'and 
the perforated portion of the lining-base; and 
Fig. 9 is a top plan view of Fig. 8, showing 
the pipe and core removed and showing the 
said porous disk or diaphragm in positionv 
over the perforations in the lining-base. 

Similar letters refer to similar parts where 
ever they occur on the different parts of the 
drawings. ' ~ 

A is a power-cylinder having closed ends 
provided with suitable stuffing-boxes. “'ithin 
said ‘cylinder is‘ longitudinally movable the 
pistonl‘B, provided with a piston-rod B’, pass— 
ing through the ‘lower stuffing-box, and to the 
lower end of said piston-rod below the power 

cylinder is secured a piston or plunger B”. 
(Shown in Figs. 1 and 2.) I 

b’ is an upwardly - projecting extension of 
the piston-rod B’, which extension is guided 
in and passes through the upper stuffing-box 
of the said power-cylinder, as shown in Figs. 
1 and 2. 
To the upper end of the extension 6’ is de 

tachably secured, preferably, a suitable indi 
cator 6 or similar device, by the use of which 
the person in charge may at all times ascer 
tain the position of the piston within the power 
cylinder. Said power — cylinder A is ?rmly 
secured in position to the wall C in the work 
room where the machine is located, to thesup 
porting-frameE E, or otherwise, as preferred. 
D in Figs. 1 and 2 represents the ?oor of 

the work-room. On said floor is firmly se 
cured the supporting - frame E E, preferably 
composed of a pair of parallel guide-beams 
arranged at a proper distance apart and upon 
which is slidably arranged the table F, pro 
vided with a forked opening or slot f, adapted 
to receive and solidly support in a detachable 
manner the lining-reservoir G and the pipe 1', 
with its couplings H and K. 
Through the ?oor D is made an opening D’, 

which opening is surrounded by the support 
ing-frame E and is of sufficient length to 
permit the table F, with its connecting—pipes, 
to be moved horizontally from the position 
shown by the full lines in Fig. 2 to that shown 
by the dotted lines in said ?gure, and vice versa. 

E’ in Figs. 2 and 4 is a stop bar or projecév 
tion on the inner end of'the support E E, 
adapted to serve as a stop for the sliding table 
F when the lining-reservoir G and the cone 
necting-pipes are placed in axial alinement 
below the power-cylinder A. 
To the lower end of the pipe I, that is to be 

lined, is secured in a detachable manner the 
lining-base K, and to the upper end of said. 
pipe is also detachably secured the ?ange or 

To the upper end of coupling H, as shown. 
the ?ange or coupling H when resting upon the 
table F is secured in a detachable manner the 
lower open end of the lining-reservoir The, 
said lining-reservoir is open at its upper end 
for‘ receiving the lining material when the 
table F is in the position shown by the dotted 
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lines in Fig. 2 and for the reception of the 
plunger B” when the said, table and its con 
nected parts are placed axially below the 
power-cylinder A, ready to receive the power 
to be transmitted through the reciprocating 
motion of its piston B and plunger B" when 
employed in lining pipes. 
For the purpose of lining pipes I locate 

centrally within the pipe a detachable core L, 
the lower end of which is preferably guided 
in a perforation in the upper end of the lin 
ing-base K, as shown in Fig. 2, or said core, 
may be both guided and supported within said 
base. The upper end of said core is provided 
with wings ZZ Z, which are preferably sup 
ported and centered within the upper coup 
ling H, the core being arranged so as to ad 
mit the lining material into the interspace be 
tween the core and the wall of the pipe. 
(Shown in Figs. 2 and 6.) 
M is the interspace between the exterior of 

the core and interior of the pipe that is to be 
lined, and into such space is forced the lining 
material from the reservoir G during the 
downward motion of the plunger B”, as shown 
in Figs. 2 and 5. At the bottom of said in 
terspace M there is made in the upper end of 
the lining-base-K'a series of perforations it is k 
for the free exit of the air contained in said 
interspace, and to permit the lining material 
to be forced freely into such interspace with 
out atmospheric resistance during the lining 
operation and to prevent the passage of the 
lining material through‘ the perforations I 
cover them with a suitable ?lter S, as shown 
‘in Figs. 8 and 9. 

For the purpose of further facilitating the 
lining of the pipe I prefer to use in connec 
tion with this machine an air-exhauster to ex 
haust the air'or create a vacuum in the inter 
space M as the lining material is being forced 
into ‘said interspace, and for such purpose I 
have shown in thed'rawings an air-exhauster 
or vacuum-chamber Q, preferably connected 
to the pipe I through the lining-base K by 

- means of pipes R R’, which'pipes are detach 
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ably connected, preferably by means of a 
coupling r,- so as to disconnect the pipe I from 
the air-exhauster Q at all times except when 
said pipe is being lined. The connecting por 
tion of the pipe R is preferably made ?exible, 
so as to enable the pipe I, the lining-reservoir 
G, and their connected parts to be moved from 
the position shown by full lines in Fig. 2 to 
that shown by dotted lines in said figure, and 

' vice versa. ' 
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1*’ is a check-valve on the pipe R’, as is usual 
in air exhausting or pressure devices. 

9 and q’ are valves or cut-o?s at the oppo 
site ends of the vacuum-chamber Q, in the or-' 
dinary manner. ' 

For the application of‘ power and to recip 
rocate the piston B in the power-cylinder A 
and the plunger B”, attached to the piston-rod 
of such cylinder-piston, I may use any desired 
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medium—such as,for instance, steam, air,elec 
tricity, or water under pressure; but in prac 
tice I prefer to use power derived from water 
pressure, as the exhaust-water can be used to 
advantage for necessary washing purposes, or 
I may apply the power developed in any suit 
able form directly to a piston located within 
the lining-reservoir G above the lining mate 
rial and accomplish the same result, although 
in a less satisfactory manner. 
To the upper and lower ends of the power 

cylinder A, as shown, are secured the respec 
tive branch pipes N N’, which are connected 
to the Water-supply pipe 0, leading from any 
_desired source of pressure-such as the street 
main, an overhead’ tank, or a pump, either 
alone or in addition to other source of pres 
sure, as may be most practical and convenient. 
Upon the branches N N’ are arranged, respec 
tively, the stop and waste cocks n a’, provided 
with waste-pipes p p’, as shown in Figs. 2 and 
7. The said stop and waste cocks may be 
made of any well-known construction and need 
not here be described in detail‘. “Then the 
said stop and waste cocks are in their respec 
tive positions, (shown in Fig. 7,) the water 
under pressure is admitted through the pipe 
‘N and cock n to the upper end of the power 
cylinder A above its piston B, causing it and 
its connected parts to be forced downward, 
while at the same time the water in said cyl 
inder below its piston is exhausted through 
the cock n’ and waste-pipe p’. . When the pis 
ton in the lower cylinder A reaches the limit 
of its downward stroke, the position of the 
cocks N N’ is reversed, so as to cause the wa 
ter under pressure to pass through the cock n’, 
‘thereby forcing upward the piston and its con 
nected parts, while atthe same time the water 
in the said power — cylinder is forced out 
through the ‘cock n and waste-pipe p, and so 
on during the operation of the machine. 
The operation of the ‘machine is as follows: 

Preparatory to lining a pipe the following 
par-ts are detached from each other: namely, . 
the pipe I, the lower lining-base K, the upper 
?ange or coupling H, the core L, and the lining 
reservoir Gr. ~ The movable table F is placed 
in the position shown in dotted lines in Fig.2. 
The piston of the power-cylinder A and its. 
plunger are then held in the raised ' position 
shown in Fig. 2. » T0 line the pipe I, the lining 
ba'se K is attached to the lower end of said pipe, 
and the ?ange or coupling H is attached to its 
upper end. » I then insert-the core L into‘ the: 
pipe in such a manner as to centerthe :lower 
end of said core in the perforation in the upper 
end of the lining-base K, the wingsil H, at 
tached to the upper end of the core, being sup 
ported and the core centered within the upper. 
coupling H, ‘by which arrangement the core L 
is held centrally within the pipe I, with an in 
terspace M between the interior of the pipe and 
the exterior of‘ the core, as shown in Fig. 2. 
The said pipe I and its connected parts are 
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then passed between the supporting-‘frame E 
E and through the ?oor-opening D’, and the 
upper end of the pipe is introduced into the 
slot f’ of the table F, with the coupling H sup 
ported on the table, as shown. I vthen con 
nect the lining-reservoirv G to the coupling H' 
and ?ll said reservoir in whole‘or in part with 
the lining material. The said table F and its 
supporting parts are then moved'from the po—' 
sition shown by dotted lines in Fig. 2 to that 
shown by full lines in said Fig. 2, in which 
latter position the axial lines of the power 
cylinder A,the lining-reservoir G,and the pipe 
I, with its connected parts, are in alinement. 
The vacuum-chamber Q is then connected to 
the pipe I through the lining-base K, as shown 
in Fig. 1. The cocks n n?being turned to the 
positions shown in Fig. 7 , cause the water 
under pressure to be conveyed to the upper 
end of the power-cylinder A and exhausted 
from its lower end, by which the piston B is 
forced downward, forcing the plunger B” into 
the lining-reservoir, and thus forcing the lin 
ing material into the interspace between the 
interior of the pipe I and exterior of the core 
L, while at the same time the valve 9, con 
nected with the vacuum-chamber Q, being 
opened a vacuum is created in the interspace 
in said pipe I, thus assisting the power device 
in solidly lining the pipe throughout its en 
tire length. WV hen the lining is completed, I 
disconnect the vacuum-chamber Q and reverse 
the positions of the cocks 9b 12/’, so as to con 
vey the water under pressure into the lower 
end of the power-cylinder A and exhaust it 
from its upper end, by which the piston B and 
plunger B” are raised to the inoperative posi 
tion shown in Fig. 2, in which the said plun 
ger is shown raised above the upper end of 
the lining—reservoir,when I move the table F 
and its connected parts to the position shown 
by dotted lines in Fig. 2. The lining-reser 
voir is then disconnected and the lined pipe 
and its connected parts removed from the ta 
ble, after which the core L is withdrawn from 
within the pipe I, and the couplings H and K 
are disconnected from said pipe, leaving the 
latter in proper lined condition. 

I have shown in thedrawings the machine 
as being held and operated in a vertical posi 
tion; but I do not wish to limit myself to this 
exact construction and arrangement, as I may 
arrange and operate the machine in a horizon 
tal or other position without departing from 
the essence of my invention. 
By the use of the above-described machine 

I am able to quickly, evenly, and soldidly line 
a pipe or a number of pipes at the same time 
with a thin lining of cement or other lining 
material, giving a larger internal diameter 
than is usual in such pipes, and since the pipes 
so lined will stand transportation and rough 
handling without danger of the cement lining 
being broken I am able to perform- the work 
in a central station equipped with modern ap 

3 

pliances for producing the highest quality of 
work and‘ at a minimum cost of production 
when compared with liningv pipes at the loca 
tions where they are to be used, as at present, 
andv under the adverse conditions thereexist 

mg , I . Having thus fully described the nature, con 
struction, and operation of my. invention, I, 
wish to secure by Letters Patent and claim— 

1. ' In a machine for. lining pipes, the com 
bination of a lining-core, a lining-base, a ven 
tilating deviceand a reservoir containing ce 
ment or other lining material, all connected 
to a pipe to be lined and detachable from said 
pipe after lining, and a power or pressure de 
vice adapted to force said lining material from 
said reservoir into the interspace between the 
core and the inside of the pipe during the 
process of lining the pipe, substantially as and 
for the purpose set forth. 

2. In a machine for lining pipes, the com 
bination of a lining-core, a lining-base, a ven 
tilating device, a reservoir containing cement 
or other lining materials, also a suction or 
vacuum'device adapted to produce a vacuum 
in the interspace between the core and the in 
side of the pipe to be lined, all detachably con 
nected to said pipe, and a power or pressure 
device adapted to force said lining material 
from said reservoir into said interspace dur 
ing the process of lining the pipe substantially 
as and for the purpose set forth. 

3. In amachine for lining pipes, the com 
bination of a supporting-frame, a table mov 
able thereon and supporting a pipe to be lined 
having a lining-core, a lining-base, a venti 
lating device, and a reservoir containing ce 
ment or other lining material, all detachably 
connected to said pipe, and a power or pres 
sure device adapted to force said lining mate 
rial from said reservoir into the interspace be 
tween the core and the inside of said pipe dur 
ing the process of lining the pipe, substantially 
as and for the purposeset forth. ' 

4. In a machine for lining pipes, thecom 
bination of a supporting-frame, a table mov 
able thereon and supporting a pipe to be lined, 
having a lining-core, a lining-base, a ventilat 
ing and ?ltering device, a suction or vacuum 
device, and a reservoir containing cement or 
other lining material, all detachably connect 
ed to said pipe, and a power or pressure de 
vice adapted to force said lining material from 
said reservoir into the interspace between said 
core and the inside of said pipe during the 
process of lining the pipe substantially as and 
for the purpose set forth. 

5. In a machine for lining pipes, the com 
bination of a reciprocating plunger or pres 
sure device, a core centrally inserted within 
a pipe to be lined, a reservoir containing lin 
ing material, the pipe and reservoir adapted 
to be moved in and out of alinement with said 
pressure device, a frame having a movable 
table on which the pipe and its connections 
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and the reservoir are supported during the 
lining operation substantially as and for the 
purpose set forth. - 

6. In a machine for lining pipes, the com 
bination of a power-cylinder having a recip 
rocating piston and plunger,‘ a suction or vacu 
um device, a core centrally inserted within 
a pipe to be lined, a reservoir containing 
lining material,the pipe and reservoir adapted 
to be moved in and out of alineinent with 
saidpower-cylinder, a frame having a mov 
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able table on which the pipe and its connec 
tions and the reservoir are supported during 
the lining operation substantially as and for 
the purpose set forth. - 

’ In testimony whereof I have a?ixed my sig 
nature in presence of two witnesses. 

‘JOHN ‘T. LANGFORD. 
Witnesses: - 

ALBAN ANDREN, 
~ ELIZABETH L. RoBINsoN. 


