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UNITED StaTss

THOMAS T. LooMis, o

PaTenT OFFICE.

CHICAGO, ILLINOIS,

IMPROVEMENT IN STEAM PILE-DRIVERS,

Specification forming part of Letters Patent No, 180,781, dated March 16, 1875 ; Reissue No. 7,586, dated .
April 3, 1877 applicatx’or_z filed March 20, 1877, ; : :

To all whom, 4 maoy concern.: .

Be it known that 1, THOMAS T, Loomis, of
i in the county of ‘Cook andg State of
Illinois, have invented certain hew and nge-
ful Improvements in Steam Pile-Drivers; and
Ido hereby declare the following to be g 1 all,
clear, and exact deseription thereof, which
will enable others skilled in the art to which
my invention appertains to make and use the
same, reference being had to the accompany-
ing drawings, forming part of this specifien-
tion, in which— .

Figure 1 represents a side elevauon of a
steam pile-driver embodying ‘my invéntion,
showing its connection with the boiler.
2 represents an enlarged vertical central sec-

sentsan enlarged sectional plan taken on line
&, drawn across Fig. 2,
- enlarged vertical transverse central Section
of the coupling employed in uniting the con-
. necting-rod to the valve-stem, Fig. 6 repre-
sents a top view of the hammer detached,
showing the manner in which the two side
legs of the hamme ~frame are secured within
the leaders, Fig. 7 represents an enlarged
- front elevation of the frame em ployed in sup-

perting the cylinder detached, and Tig g

an enlarged side elevation of the same, Fig.

9 represents z top view of the frame when

attached to the leaders, - Fig. 10 represents a
sectionkl plan of the sanie, taken on line B
drawn across Fig.8; and F ig. 11 represents a

_Plan of theplate employed in guiding the pile )

“and supporting the frame, and keeping the
pile from Splitting while being driven.
- Likeletters of reference indicate like parts.
My invention relates to that class of pile-
drivers in which the eylinder and piston op-
erating the hammer arc Supported upon a
frame resting on the pile; and so arranged as
todescend with tlhe pile as it js being driven
by the concussion of the hammer; angd the
object of my invention js to improve the con-
‘struction -and arrangements of the various
- barts, so that the machine can be adjusted to
the leaders of an ordinary derrick and oper-
ated by the same nmiaehinery as an ordinary.
Pile-hammenr is,. : ’

Fig.

——

To that end the improvement consists in
30 construeting the cylinder and frame 8- .
porting the cylinder as to fit between the
leaders of an ordinapy drop-hammer derrick,
in combination with the hammer, grooved to
side pieces of the frame and
whereby the leaders-

receive hoth the
feaders of the. derriek,

form a guide to the hammer, and the hau,.
mer a guide to the. frame; also, in combina-
tion with said frame, of 3 grooved plate adapt-
ed to pass between. the leaders and support
the frame, and perforated to receive and guide
the upper end of the pile, whereby the pile
is prevented from being displaced or split by
_the‘co_ncussiop’ of the h i ‘

coupling employed to connect the coupling- .

rod to the valve-stem, all of which will be
more fully nnderstood from the following de-
seription and claims, , o : :

In the drawing, A A represent the leaders
of the derrick, and B the boiler, both of
which are constructed and arranged, relative
1o each other, in the usual manner, C'C’and
D D’ are vertical metal bars, which are made
of the requisite iength, and are each firmly

secured at the lower end to g metal band, q,
and at the upper end to a like band, o/, form:
ing aframe, E, (shown in Figs. 7 and 8,) which
is of proper size Iaterally to fit loosely. be--
tween the leaders A ‘A of the derrick, and ig -

50 adjusted between them as to admit of an
ascending or descending movement, Fis a

metal plate, provided on opposite sides with
grooves cc, through which the leaders loosely -
pass. : S
The arrangement of the plate is such ag to-
admit of a free and easy ascending and de-
scending movement bétween theleaders, and -
by means of the side walls of the grooves,
Which bear against the leaders, the, Plate is -
prevented from being- displaced laterally:
The "plateis provided at its center with an'
aperture, throngh which the upper end of thoe
pile passes, by which means the pile is pre:
vented from Leing moved op Sprung laterally -
by the concussion of the hammer while being
driven, or its own tendency to spring on itg
way down into the earth, R '

The frame iy suppertad upon the plate and
between the leaders A A,y and is S0 arranged
logether with the blate as to rest its entipe:
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weight uponthe pile,and to descend with the
plate and pile as thie pile is driven. g
hamner, which is made of wrought or cast
metal, and of the requisite size to insure the
required- weight.- The hamimer is provided
on opposite sides with vertical grooves RN
correspending to the ‘grooves in.the plate I,
as shown in Fig. 6. The horizontal avea of
grooves in the hammer 18 sich as to allow the
ide members D D" of the frame ¥ to pass
loosely between the inner wallsof the grovves
and inner face of the leaders, and to allow the
side walls of the grooves to extend outward
peyond the members T D’ of the frame, and
lap upon_the sides of the leaders;as shownin
Figs: 3 and 6. The object of fitting the ment-
Pers D D%of theframe into the grooves ofithe

hammer, and making the walls of the groeves.

to lap upon the sides of the leaders, is 1050
arrange. the hammer and frame rela ive Lo
each other and 10 the leaders as to-enablethe
leaders to form aguide to the hammer, in com-

bination with the side pieces D D’ of 'the

frame, and so that the hammen;’will‘fm-_m a
guide to the frame, which allows the lower

ond of the frame to always adjust itself tothe
position of the hammer when in‘contact with

the pile, thereby preventin’g thé - coneussion |
of the blew from being conveyedito the frame.

supporting the cylinder. " - -

H is-the steam-cylinder, firmis
the upper end of frame E by means o}
bolts passing through its lower flange into the
members of the frame, the

seeured to

inder are provided. on opposite sides with
grooves. arranged in the same vertical plane
with the grooves in plate ¥, through which
the leaders loosely pass, as showm in Kig. "%

14 is the piston, and I the piston-rod, both of.
which are arranged within the cylinder in-the
est, attached

‘ ’

usual manner. ¥ is the steam-e
to the cylinder, as shown inlligy. 2asud S

is the ‘stea‘.m—adm-iasion‘ pipe, attached to the
side of the derrick and communicating with.
To the pipe.

--the boiler; a8 shown in. Fig. 1.
J' is attached a steam-hose, j, communicating
with the steam-chest in the ordinary mannet,
The arrangement of the hose js such as to al-

low the eylinder to ascend or descend to any. '
desired point within the leaders, the object of

which is to allow frame E to be raised-to ad-

mit the pile under it, and allow the eylinder

and frame with hammer to descend as the pile
ig driven, without injury 1o ‘the conneetions
of the steam-supply pipe. eylin
steam - chamber, the-walls of which arc at-
tached to or made a3 & part'of the upper ox-

tremity of the steam-chest, as shown fu Pigs,
o and 3, and cominunicates with the interior |

of the steam-chest through an opening.in its
lower end, and. is provided at its npper end
~with a disk, K/, ited so as to form o stoant-
tight joint hetween {ts periphery and the wall
of the chamber, and it 1s o arranged as o
admit of & free and easy vertical movement.
L. is the. cut-off valve, hrranged within the

3 stean'l-chvcst» i1 the usual manpes. Firulys B
G is the

swall of the upper ‘portion of the ¢ylivder is _'

the cut-off valve is

oneof
» connected to the lower end of valve-stem N
of suitable.

Jatter Veing bent
to admit.of the same. he heads oi the eyl

‘mortise formed in connerting-rod N’ when.
tance belowbox (', andithinwhichis secured

{ 2/, as shown in Fig. 2.

yod, », and

; froe {o-move 111}}\':1(.'(1 by the overbalaneed
IC is o eylindpteal 4 D
“ehamber, thereby

as a part ot lever

cured to the upper extremity of this valve 1~
a primary valve-stem, o, extending upwanrd

through disk I¥’, and permanently seeured
thereto. M is the admission-por, through

which the steam is admitted from the chest
into-the eylinder. Thig pors is S0 arrangol
ag to-admit the steam immediately under the:
piston when at the limit of its downward
movement, and as the cut-off:valve 1y raised.
M/ is the exhaust-port, ar anged 10 commu-
nicate with port M when the cut-off valve is
At the limit of its downward movement., The

provided with a seriesof exhaust-openings,
M, communicating with the interior .of. the -
same, lhrough which the steam exhausts as
the piston i% raigsed above the limit of its
movement shiould the ent-oft valve {ail to per--.
form its fuunetion, thereby preventing injury
to the cy]inder-heads by contact with the pis-
ton-head and hammer. S .
Firmly secured to tho lower extremity of
a valve—sﬁem,‘N,;pass'mg
‘through the lower end of the steam-chest, in
the usus 1 manner. IR A
Permanently attached to the vuter face of
ihe members.of fiame ¥ are boxes O
07, within which " is sceured. a vertical con-
necting-rod, X', the upper: end of which is

by a coupling, 12, as. ghown in Figs. 2 and 3.
Permanently secured to said member of frame
1, ashort distanee above hox O, are boxes p
7y within which is sceured & rock-shaft, R,
carrying & pawl, m’, adapted to take into a

said rod has reached the limit of ity down-
ward movement. . A like box, ¥, is.also ge-
cured.to said membey of frame K, a short dis-.

a rock-shaft, R": Mounted uponr oné end of
eaid rock-shafts R and R are hell-cranks n

o ,
each of said cranks is pivoted o connecting--
to the other arm is pi\-'oted A ver--
tical lever, . Thearrangement of the lever ..
' is sueh as to admit of a parallel movement
laterally, by which means, as said lever is.
‘moved outward from the frame;n slight rock-
ing moveinent is ‘imparted to shafts R R, .
thereby moving pawl a from the mortise in .
connecting-rod N ,and relieving therod from
its contact with the pawl, when the rod is

prossure ol the steun against the disk in the.
raising the cut-off valve,
which opens the aglmission-port to admit
“leam. into the cviandary, Permanently at-
lzu'hnd,m frame ¥ are boxes L, within which -
is joyrnuled & rock-shaft, 1, ecanying a Jever,
0, extending inward {oward the center of the
frame, and provided at’its inner end with an
aufi-friction wheel, ¢ arranged to freely re-:
volve,  Fivinly wcured uponshaft o, o made. .
D, is an arni, U, extending
outward “horizontally from said shatt. The

Toone of the arms of .-
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ar; b’ passes into a mortise, 8', formed in
eoupling P, and is secured within adjusta-
ble boxes ¢ ¢, loosely fitted into mortises ¢
1, formed transversely throngh the coupling.
- The boxes { ¢ are so adjusted within the

‘Tortises as to admit of ‘a free and - éasy lat-

eral movement, by which means the ¢on-
necting-rod N’ and valve-stem are prevented

fromn being sprung by the change of the angle:
of arm b’, produced by its movement, thus.

insuring a vertical movement of the valve-
stem. . S !
The hammer is provided at its center with
an aperture, through which the lower end of
the piston-rod passes, said rod being con-
nected to the hammer by a collar permanent-
ly secured to its lower end, and adapted to
fit against a shoulder.in the aperture. The
upper end of the hammer is provided with a
“groove, D’/ extending downward to a point
slightly above its center, and transversely
across the same. (' is an inclined cam,

- formed on the inner side of one of the walls

of the groove D’’, and so arranged as to en-
. gage wheel ¢’ on lever b as the hammer is
raised by the action of the steam. H’’is a
horizontal lever, fuleruimed upon a pivot se-
cured to the walls of the groovenear itslower
edge; and extends. transversely across the
hammer, and is so arranged as tc come in
“contact with and against lever r as the oppo-
site end of lever H’' is moved downward by
the concussion of the hammer. J'/isaspring,
secured to .the hammeér at the lower edge of
the grogves, and adjusted to bear against le-
ver H'' slightly back of its fulerum, by which
means the lever is moved upward to its nor-
mal position after the blow is struck and the

‘hammer is at rest.- X’/ is the line employed .

in adjusting the frame E, and L’ the lineem-
ployed in lifting the pile into pldee between

‘the leaders, both of which are operated in the

ordinary manner. :
The operation is as follows: The hammer
being properly adjusted within frame E, the

frame, together with the cylinder, isarranged .

between the leaders. A A of the derrick, and
elevated to a sufficient height to allow the
piie t0 be arranged vertically, and between
the ieaders under plate ¥, which is attached
to the frame. Tkhe frame is then lowered un-
til the upper end of the pile enters the aper-
- ture in the plate.  Steam is Ihxen adnitted
into the steam-chest, and the pressure of the
- steam against the disk imparts thereto an
upward movement, lifting the cut-off valve,
theréby opening the admissien-port, when the
steam enters the cylinder under the piston,
. and by its pressure the piston is raised, car-
rying with it the hamnmer, and as the hammer
reaches the limit of its upward movement
cam C’’js hrought in contact with wheel ¢’ of
lever bstilting said lever upward,and impart-
ing adownward movement to connecting-rod
~ N’,consequently to the eut-off valve, prevent-
ing further admission of steam into the cyl-
inder, and opening the exhaust-port, when

the steam under the piston escapes from the
cylinder, and the hammer falls. The pawl
enters the mortise in the connecting-rod as
the rod-is moved downward, holding the same
in a fixed position against the pressure of
steam on the disk until the hammer reaches
the ‘pile, when the.concussion tilts lever H”
downward, bringing its end against lever 7,
moving it outward, releasing the pawl from .
the connecting-rod, when the cut-off valve is’
again raised by the pressure of steam against.
the disk, again opening the admission-port,
when the steam enters the cylinder and again
lifts the hammer.

I am aware that steam pile-drivers have
been w1sed in which the hammer was lifted by
the diréct action of the steam; but in such
cases thehammerisarranged within the frame
in such amanner asthat it has no direet con-
nection with the leaders, and the plate gnid-
ing the pile is permanently attached to the
hammer-frame, while in my device the lateral
strain of the pile is upon the plate, and is’
transmitted from the plate or ring direct to
thé leaders; the. pile being between the lead-
ers and secured in position by the plate or
ring, said plate or ring acting as a support
to the frame; a guide to the pile, and a pile-
protector, keeping the pile from being split by -
the blows of the hammer, said plate being

-grooved on op,osite sides to receive the lead- -

ers, and having an opening in its conter to
receive the head of the pile. ,

In my device the hammer-frame is secured
in position-between the-leaders by the ham-
mer and plate or ring, consequently can ad-
just itself readily io the position of the ham-
mer, thereby relieving the frame from the
concussions -of the hammer, and by provid-
ing the cylinder and plate with grooves to
receive the leaders, the frame supporting the
cylinder is held in line with the leaders, and
by providing the hammer with grooves to re-
ceive both the side members of the frameand
the leaders, the hammer and piston-rod are
held in line with the cylinder, thereby insur-
ing a free and straight action of the hammer
with the bore of the cylinder, besides ren-
dering the entire structure capable of being
used in tl'e leaders of an ordinary derrick of
a steam pile-driver by removing the ordinary
drop - hammer, and substituting my device
without other change than a steam-connee-
tion, in the ordinary manner.

Having thus described myinvention, what I
ciaim as new, and desire to secure by Lietters
Patent, is— : S
- 1. The combination, with the cylinder 1I,
havingtihegroovesarranged in the flanges cen-
trally on opposite sides thereof, and grooved
plate ¥, of the bammer-frame K, all arranged
to and between the leaders A A of the ordi-
nary derrick of a pile-driver, substantiallyas .

-Bpecified. :

2. The combination, with the leaders A 1&,

-of the frame E and grooved hammer G, the

grooves of the hammer being adapted t& re
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ceive both the side pieces of the frame and
the leaders, substantially as and for the pur-

pose.specified. .

3. The eombination, with the:f tame K, of’
the detachable grooved plate F,:adjusted to-
receive and guide the pile, and support the |

frame while driving the pile, substantially.as
* and Yor the purpnse specified. .-

4. The coupling B, providml:w‘it‘h the ad-

justable boxes ¢ f;to receive the lever-em-
ployed to elevate and: depress’ the coupling, -
in combination with the valve-stem ‘N and
eonnecting-rod N’, substantially - as and for:
the purpose specified. ST R e o
S S THOMAS T, LOOMIS. -
“Witnesses: . N A
N. H. SHERBURNE, :
J. MasoN GOSZLER.



