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- UNITED STATES PATENT OFFICE.

THOMAS 1.

LOOMIS, OF CHICAGO, 1ILLINOIS.

IMPROVEMENT IN STEAM -PI,LE-DR'IVERS. '

Speclﬁc&tmn fﬂrmmg part of Lettem Patent No. 165,170, dated J uly 6 1875 ; &pphcamon ﬂled
| | | M&rﬁh 15, 187@

~ To all whom it may concern :

Be it known that I, TaHOMAS T. LooMIs, of
Chicago, in the county of Cook and StaJte of
Illinois, have invented certain Improvements
in Steam Pile-Drivers; and I do hereby de-
clare the following to be a full, clear, and ex-

. -act descmptmn thereof, which wﬂl enable oth-
‘ers skilled in the:art to which it appertains to

make and use the same, reference being had

to the accompanying drawings forming part

of this specification, in thh-—

Figure 1, Sheet 1, 18 a vertical ceutr&l sec-
tion of a steam plle drwer embﬂdymg my satd
invention. Fig. 2, Sheet 1, is a front eleva-
tion of the-same. I‘1gs 3, 4: and 5, Sheet 2,

x 2, Fig. 4 on the line y y, and F¥ig, 5 on the

-line-z 2z, drawn across Figs. 1 and z - Fig. 6,
Sheet 2 is an enlarged vertical central sectwn |
of the steam chest and parts employed in

- guiding the upper end of the pile; and Fig. 8,
~ Sheet 2, is an elevation of the hammer- fra ame' |
with cy]mder attached, showing the mauner?
of securing the same thereto

Similar letters of reference 1Ild1(3&t6 11Le

parts in ‘the several figures of the drawings.

My invention relates to that class of steam'

- pile-drivers in which the hammer is lifted by
- the direct action of the steam; and its objeéct

is to improve the invention in plle drivers for

- which Letters Patent were granted to me
‘March 16, 1875, No. 160,781.

- consists 111 the mechamsm employed in oper-
ating the cut-off valve, whereby the latter is

- - opened and closed by the direct action of the
- steam; also, in the employment of a primary
valve for opening and closing the steam ad-

To that end it

mission port of the primary eylinder for oper-

ating the cat-off valve, and in the mechanism
'employed for opelzutm g the primary wvalve,

whereby the latter is alternately opened and
closed by the movement of the hammer, It
further consists in the means employed in se-

 curing the lower end of the piston to the ham-
~ mer, and in the manner of attaching the ham-
. mer- fmme to the cylinder, all of thh will be
more fully und erstood by ‘the Iollowmﬂ' de-
seripfion and claims..

In my former mventmn, the 11ppel ends of

o the bars COllStltU.tlDﬂ‘ the hammer- fmme were

| beut at a; rlght angle to their vertical plane, '

1 head - I¥.

erating the cut-off valve.

into the primary cylinders D and D',
ed on the ends of this valve-stem are piston-

and secured to the lower end of the cylinder
only. With such it was found that the jarof
the machine would cause the bolts connectmg

‘the cylinder to the frame to work loose, in
| which case the cylinder would work out of 11116 |

with the frame, causing the piston to bind.

‘To obviate this difficulty, I extend the bars

A A and B of the hammer-frame upward to
the upper end of the cylinder, and provide
each of the edges of the bars A A with notch-

es a, as shown in Tig. 5. The bars A A are
| passed through the groove in the lugs C of

the cylinder, and the notches ¢ are ada,pted to

| closely fit the walls of the grooves, - I provide
are sectional plans—Fig. 3 mku:l on the hne |

the lower end of the eylinder with d»epeudulﬂ
lugs b, to which the bars A A B, and the up-
per end of bar B, are firmly bolted The bars
A A and B are also bolted to the sides of the

i.cylinder at the center and upper end of the

same, as shown in Fig. 8.
By this connection the frame alld cylinder

‘are made as one and the same piece, which
| entirely overcomes the difficulty prewously

mentioned. -

With this exceptmn, the c}lmdﬁr hmmmer
frame, and its connection to the plle plate, the.
steam ches‘r cut-off valve, and 1ifs ports, are
sﬂbstantmlly the same as in my former inven-

tion. I will therefore omit a desecription of
them in detail.

D and D’ are primary steam- -CY linder; S, Whlch
are permanently secured to the side of the
main cylinder, immediately above and below
the steam-chest. I is the valve-stem, for op-
This valve stem
passes throunh suitable stuffing-boxes located
in the ends of the steam-chest, and extends
Mount-

heads I and F’, which are so arranged as to

freely move w1th111 their respective Lylmdub |

G+ is the induetion-pipe, through which the

‘steam is admitted from the main cylinder into

oyhuder D above the piston-head, when the

main piston-head has reached the li mit of its

upward movement. G’1is the primary. steam -

chest, which communicates with the chamber '

of cylinder D’ through port d below piston--
J 1s the steam - admission pipe,
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through which the steam passes from the main | which is loosely fitted into mortise M above

steam-chest into the primary chest /. K is
the primary cut-off valve, which is located in
chest G/, and so arranged as to admit of a
free and easy ascending or descending move-
ment. e I1s the exhaust-port, through which
the steam escapes from cylinder D’ when the
primary valve K has reached the limit of its
upward movement. L is the primary valve-
stem, which is permanently attached to valve
K, and extends downward through suitable
stutfing-boxes in the Jower end of chest (.
This valve-stem extends through guide-boxes
J J; attached to bar B, downward to a point
near the lower end of the hammer-frame, and
- 18 so adjusted as. to admit of a free and easy
longitudinal movement. Mounted on this
valve-stem are collars m m/, each provided
with ali arm, g, adapted to pass loosely through
an elongated mortise, ¢/, in bar B/, as shown
in Ifigs. 1 and 2. N is a concussion-block,
which. 1s fitted into a vertical mortise in the
upper end of the hammer, and so adjusted as
to. admit of a free and easy ascending and. de-
scending movement. Permanently attached
to this block is a lug, #, passing through an
an elongated slot in the hammer, and in the
- Ssame vertical plane with arm ¢ of the collars.
~ Lioosely secured within the mortise in the
hammer, under the concussion-block, is a
8pring, #/, which is so adjusted as to yield and
allow the block to be moved downward by the
concussion of the hammer. '
The arrangement of this block and Spring is
such that when the hammer has nearly reached
the limit of its upward movement lug » im-
pinges arm g of collar m, imparting an upward

‘movement to valve K, opening an exhaust-

port of cylinder D/, and when the valve has
reached the limit of its upward movement the
spring yields, thus preventing 1njury to the
valve should the hammer ascend above the
limit allowed. When the hammer has reached
the limit of its descending movement the mo-
mentum of the block overbalances the elas-
ticity of the spring and the latter yields, al-
lowing the block to descend, causing the lug
to 1mpinge arm g of collar m, imparting a
- downward movement to the valve, again clos-
Ing tbe exhaust and opening the admission
port d of cylinder D', |
- H is the hammer, which is grooved on OpPo-

site sides to receive the bars A A of the frame

~and the leaders of the derrick, and its lower
end or face is made rounded, as shown in Fig. 1.
The upper end of the hammer is provided
at 1ts center with a quadrangnlar-shaped mor-
tise, M, into which the lower end of piston M’
~loosely passes. P is a clamp-block adapted to

- fitloosely into mortise M of the hammer. This

block is made in two parts, and is provided at
~ 1ts center with a vertical aperture, the walls
of which are grooved, forming a series of cur-
- vilineal ribs, adapted to fit into corresponding
grooves formed around the lower end of the
‘piston, as shown in Fig. 1.

the clamp-block. S is a wood packing, which
1s also fitted into the mortise between the
plate and upper end of the block. The upper
end ot the hammer is provided with two hori-
zontal mortises, formed transversely through
the same immediately over the plate. These
mortises are adapted to receive suitable keys,
shown by dotted lines in Iigs. 1 and 3, the
object of which is to secure the clamp-block in
the mortise; consequently the piston to the
hammer. The arrangement of these parts is

such that, when necessary to remove the pis-

ton-head from the cylinder, the keys are re-
moved and the piston drawn npward so as to
withdraw the clamp-block from the mortise,
when the block relieves itself from the piston,
and the piston is drawn upward through the
lower cylinder-head. T

The operation is as follows: The hammer,
hammer-frame, and consequently the eylinder
and pile-plate, are adjusted between the lead-
ers and secured at the proper height to admit
thepileunderthem. The pile, being shouldered
at 1ts upper end to allow it to pass slightly
through the pile-plate,isthen adjusted between
the leaders in the usual manner, and the frame
allowed to descend, so that the upper end of
the pile enters the aperture in the plate, allow-

| iIng the latter to rest on the shoulder of the

pile. Steam is then admitted into the steam-
chest. The cut-off valve being at thelimitof its
upward movement the steam flows through
the admission-port into the cylinder under the
main piston-head, causing the latter to ascend,
(consequently, the hammer,) and when the lat-
ter has nearly reached the limit of its upward
movement lug # of block N is caused to im-
pinge arm ¢ of collar m, imparting an upward
movement to the valve-stem L, (consequently
to the primary valve K,) opening exhaust-port
¢ ot cylinder D/, and the steam in said eylinder
exhausts therefrom through ports d e, reliev-
Ing the pressure of steam from the primary
piston-head IV, and by the further ascent of -
the main piston-head it is carried above the
opening of pipe G, when the steam instantly

fiows through said pipe into primary cylinder

D, impinging eylinder:head F, causing it to de-
scend, imparting a downward movement to
valve-stem K, (consequently to the cut-off

valve,) opening the exhaust-portof the main cyl-

inder, and the steam exhausts from the latter,

 relieving the impact of steam under the main

piston-head, when the gravity of the hammer

causes 1t to descend. When the hammer has

reached the limit of its descent its concussion -
causes a further descent of block N, bringing
lug n of the latter in contact with arm ¢ of
collar m, imparting a downward movement to
valve-stem L, (consequently to the!primary
valve K,) closing exhaust-port ¢, and opening
admission-port d, and the steam flows through
pipe J into cylinder D, imparting an upward
movement to piston-head F’, (consequently to

R 1s a metal plate, |- the main cut-off valve,) closing the main ex-
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bhaust and opening the admission, and the |
steam flows into the main cylinder, again im-
 parting an upward movement to the hammer.
- Having thus described my invention, I
claim— : o o '

1. In a steam pile-driver, the combination of
the cut-off valve and stem E with the primary
cylinders D D and piston-head I I/, arranged
to open and close the cut-off valve by the im- F
pact of steam, as specified. - . .
2, In a steam pile-driver, the primary valve

K, arranged to alternately open.and close the
ports d e of the primary cylinder D’ by the
ascending or descending movement of the
hammer. | |

3. The spring concussion-block M, having
the lug n, in combination with valve-stem L,
having the arms ¢ for operating the primary
cut-off valve, as specified. - o
4. The hammer-frame, consisting of the bars
A A and B B/, the bars A A and B extending
to the upper end of the cylinder and bolted to -
the sides of the same, as specified. o

The above specification of my invention,
signed by me this 9th day of March, 1875.

- ~ THOMAS T. LOOMIS.
- Witnesses: . |
J. T. WHIPPLE,
- JULIUS WELCKE., |
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