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To all whom it may concern s
Beit known that I, WiLLiAM M. CAMPBELL,
a citizen of the United States, and a resident

of Mount Clemens, Macomb county, Michigan,

have invented an Improvement in Apparatus i
for Forming Underground Pipes of Concrete,
&e., of which the following is a specification.

My invention relates to an improvement iu

~the apparatus for forming underground con-
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tinuous pipes of concrete or like material, de-

seribed in Letters Patent of the United States
No. 220,757, dated October 21, 1879, and In

my application for Letters Patent of the United

States filed on the 24th day of April, 1832,
“the object of my present invention being to
insure the effective operation of the apparatus

by simpler and cheaper means than those de-
seribed in my former application.

L

In the accompanying drawings, Figure 1 is

a longitwdinal section of the improved appa-
ratus; Iig. 2, the same with some of the parts
in a different position; Fig. 3, a transverse

section on the line 1 2, and Fig. 4 a view of a

modified form of the device.

In Figs. 1, 2, and 3, A is a casing of any de-
sired form, that shown in the present instance
being rectangular. From the top of this cas-
ing projects a tube, B, surmounted by a hop-
per, D, and within the casing fits snugly a

plunger, G, throngh openings in which project

" a series of formers, J, the front ends of which.
~ pass through a plate, H, attached to or form-

ing part of the front end of the casing A.

- Mo lugs @ on the plunger is pivoted oneend
of a bar, b, and to lugs «’ on the plate H is

pivoted one end of a similar bar, ', the oppo-

- site ends of said bars b b’ being connected by

" a link, d, to the short arm of a lever, K, which
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‘is pivoted to lugs e, earried by bars f, the lat-

ter spanning an opening in the top ot the cas-
ing A. N |

‘When the long arm of the lever K is moved
in the direction of the arrow in Xig. 1 there

is a tendency to straighten the toggle-conuec-
tion formed by the jointed bars b ', and hence

a tendency to move the plunger G in one di-
rection and the plate H in the opposite direc-
tion. Supposing that the eoncrete or other
cement has been rammed into the casing. A,

around the formers J, and up to the dotted |
‘line z, Fig. 1, and that fresh cement has been

introduced in front of the plunger G, the first

effect of the movement of the lever K 1s to |

| force the plunger against this fresh mass of

|

cement, and thus commpress it against the end 55
of that which has already been rammed, the
movement of the plunger being then resisted,
so that further movement of the lever K will
cause a forward movement of the plate H and -
casing A. This action is similar to thatin the 6o
apparatus described in my former application;
but in such apparatus two levers were used—

one for operating the plunger and the other

for operating the plate H. By the useof a
single lever for performing both of these du- 63
ties I am enabled to simplify the construction
and reduce the cost of the apparatus. |

The formers J are withdrawn from the mass
of concrete or cement by the plunger, as the
latter is drawn forward after having rammed 7o
a quantity of cement into the casing, the plun-
ger striking pins which project from the torm-
ers, and the latter sliding .in openings in the
plate H, the friction between which aud the
formers is- just sufficient to prevent the latter 75

“from being carried back by the plunger when

its movemeut is reversed.  In this respect the

apparatus is somewhat similar to that de-

seribed in the patent above referred to; but
the present apparatus is much more effective 8c
thaih the patented one, owing to the greater
force imparted to the plunger G and plate H.
- The devices shown for operating the plan-
oer & and plate H can be used with equal ad-
vantage in apparatus similar to that described 8
in my former application, in which the form-
ers are carried by the plate H. .

In Fig. 4 I have shown a moditied form of
toggle:connection between theplunger G and

plate H, the lever K in this case being bhung g

directly to lugs on the plate, and the sbort
arm of the lever constituting the arm 0’ of the
toggle-connection. |

I claim as my invention—

The combination of the casing A, a series of ¢

formers, J, the plunger G, the plate H, and &
‘toggle-connection between the plunger and

plate, all substautially as set forth.
In testimony whereof I havesigned my name

to this specification in the presence of two sub- 1

scribing witnesses. ._ |
| _ WM. M. CAMPBELL.
| ‘Witnesses: . | | '

HARRY DRURY,
- HARRY SMITH.
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