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To all whom it may concern:

Beit knownthat I, DAVID A. DECROW,a citl-
zon of the United States, residingin Lockport,
~in the county of Niagara and Sta,te of New
s York, have invented certain new and useful
Improvements in Motor-Engines, of whleh
~the following is-a Spemﬁcatmn
This lI]VGIltIOﬂ relates to vertical engmes
particularly adapted for pumping-engines, in
10 which the motor c¢ylinder or cylinders are
supported at a - high elevation above the
pumping cylinder or e¢ylinders or other mech-
anism driven thereb:;r
In steam pumping-engines it frequently
15 happens that the pumpin w—cyhnder needs to
- be located near the water-level of the source
of supply and the motor-cylinders on the
same structure without lateral support at a
point high above said level. Forinstance, in
20 a;waterwerks of a city located on abluff above
the river from which the supply is derived
it was found necessary to locate the pump-
ing-eylinders at the bottom of a pit nearly
one hundred feet deep and the motor-cyl-

- 25 inders on the same frame structure above the
" top of said pit without support from the walls
In a vertical crank and fly-wheel |

thereof.
pumping-engine as heretofore constructed
the motor-eylmders have been located as close
" 30 to the crank-shaft as required by good con-
struction in the dimensioning of the connect-
ing-rods, cross-heads, cranks, and other con-
nections or parts, or when the motor-cylin-
ders were located at a greater distance above

35 the erank-shaft in cases when 1t was neces-
sary to depart from such dimensions it has
been done by employing connecting-rods of
wnusual length between the ecranks and cross-
heads. The latter arrangement carries the
40 point or points of apphea,tlon of the side
strains due to the movements and inelined
thrusts of the connecting-rods and cross-
heads to a greater dista_nee above the crank-
shaft than absolutely necessary and produces
45 thereby vibrations whieh are difficult to ob-

viate without excessively heavy framing or

side support to adjacent objects not a parb of
the engine proper. To overcome these ob-
Jectlons I have located the erank—shaft fly-

of the drawings a base 8 supports a series of

-with a fly-wheel or fly-wheels 12.

wheel, cross-heads, and the connecting-rods so
which connect the cross-heads with the

cranks and operate at an angle tending to

impart lateral stress to the frame as near as
possible to the ‘base of the machine away |
from the elevated eylinders, ledaving the con- 55
necting-rods of usual length, elonga,tmg ‘the |
piston- rods, and prowdmﬂ' mtermedlate rod-
guides on the extended vertical frame be-
tween the cylinders and the cross-heads for
the piston-rods. |
Intheaccompanying drawings Flﬂ'urelrep—
resents an end -elevation of a metor-enﬂlne |
embodying my invention. Iig. 2 is a Side |

60

elevation of the same, showing a plurality of

cylinders, piston-rods, cross-heads, connect- 65
ing-rods, and cranks attached to a common .
crank-shaft. Fig. 3 is an end elevation of a
so-called ** self- eontamed ” vertical pumping-
engine embodying the principles of my in-
vention. Fig. 4 is a side elevation of the 70
same, nevmﬂ' a plurality of motor-cylinders;
and Flﬂ' 5 is a side elevation, and Fig. 6 a

‘plan, of a plurality of self—centa,med pump-

ing-engines embodying my invention and -

conneeted by lateral braces and tie-rods. 75 '

Similar numerals of reference lndlcate cOr-
responding parts. |

In the embodiment shown in Figs. 1 and 2
superposed fremes 9, 14, and 15, on top of 8o
which series 18 mounted a motor—cylmder 16.
A cerank-shaft 11 is also supported on the base
3 and provided with a crank or ¢cranks 10 and
The lower
frame 9, mounted directly on the base 3, and 35
the frame 14, mounted on the frame 9, con-
stitute the main frame of the machine and.

may be constructed in separate or the same.

parts. The frame-section 14 or upper part of
the main frame has cross-head guides 14%, in
which a cross-head 21 slides. A compara-

ac

tively short connecting - rod 13 extends
through the main flame and  connects the
crenk 10 with the cross-head 21, and an elon-
cated piston-rod 20 extends throuo'h theinter- 95
mediate frames and connects the plston of the
elevated motor-cylinder 16 with sald cross-
| head.. These intermediate

e frames are pref-
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erably provided with guides for the elengated | cured together by lateral braces 18, and the

piston-rod.

The introduction of the intermediate frame
or frames 15 between the main frame, which
oguldes the cross-head, and the motor-cylinder
permits the motor-cylinder 16 to be located
at any desired height above the crank-shaft
11 without lengthening the connecting-rod 13
and without elevating the cross-head, and
consequently avoids raising the point of ap-
plication of thesidestrainson the frame strue-
Lure. |

When more than one set of eylinders, cross-
heads, connecting-rods, and main and inter-
mediate frames are emploved, several sets of

“main and intermediate frames 9 or 14 and 15

20
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are tied and braced together by lateral braces
18, as shown in Figs. 2 and 4.

In Figs. 3 and 4 isshown a so-called ““self-
contained ” vertical puinping-enginein which
the principles of my invention are embodied
and which contains a plurality of motor-cyl-
inders and pumps. Any number of motor-
cylinders and pumps and other accessories
may be used, and thesame may be constructed

in any relative size, type, or arrangement, as

I do not restrict myself to any particular
number of motor-cylinders or pumps nor to
any special construetion of the same. The
pumps o, valve-chambers, and domes 4, 5,
and 6 are distributed between or around the
frames 2 and are all supported on a suitable
foundation 1. The engine base or bases 8,
on which the engine or engines, as before de-
scribed, are mounted, are supported by the
frames 2 and also, if desired, by columns on
the pumps 3. The pump-planger 7 is con-
nected to the cross-head 21 by plunger-rods
10.  The main frames 14 and intermediate
frames 15 are likewise tied together by the
lateral braces 18. It is thus seen that by em-
ploying the principles of my invention the
motor-¢ylinders 16 may be located at any de-
sired heightabove the ecrank-shaft and pumps
without raising the points of application of
the side strains due to the action of the con-
necting-rods and cross-heads. Under some
circumstances it may be desirable to dispense
with the frames 2 and to support the engine-
base3anditssuperstructure on masonry piers
or in any other convenient manner, as it is
not desired that the invention be restricted or
limited to employment of any particular kind
orstyleof a support for the engine or engines.
In practice, however, it is preferable to em-
ploy a metallic supporting-frame of the form
and style shown, so as to make the pumping-
engine one of the so-called ‘“self-contained”
type.

In Figs. 5 and 6 is shown a plurality of self-
contained vertical pumping-engines embody-
ing the principles of my invention. Any
nuamber of vertical pumping-engines may be
combined and may be made of any desired
dimensions. In the drawings four sets of
pumping-engines are shown. The interme-

diate frames 15 of the engines are firmly se-

adjacent intermediate frames of the different
engines are agaln tied together by lateral
braces 17, thus forming a very rigid construc-
tion and combination between the four sets
of pumping-engines. Tie-rods19 may be also
employed, so as to add an adaitional degree
of rigidity to the construction,especially when
an 1nitial strain is placed on all the braces,

the braces 17 and 18 acting then as strats for

taking up the compression and the tie-rods
as tension-rods. The tie-rods 19 are not ab-
solntely necessary and may be dispensed with.

It will be seen from the foregoing descrip-
tion that the motor-cylinders 16 in the pump-
ing-engines may also be located at any desired

height above the crank-shaft without alter-

ing the general construction of the engines,
the main frames 14 carrying the guides for
the cross-heads of the connecting-rods 13,
while the motor-cylinders 16 are raised to any
desired height by adding the intermediate
frames 15 and lengthening the piston-rods 20.

In the pumping-engines shown it may be

| desirable to make the engine-bases 8 sepa-

rate for each set of rods, eylinders, cranks,
&e.; but it may also be possible to make said
bases all in one piece, 80 as to increase the
stability of the structure. _

Vertical motor-enginesembodying the prin-
ciples of my invention may be employed for
general purposes other than for pumping ma-
chinery and also any desired construction of
pump be used in connection with the same,
although I prefer to use the pump shown in
the United States Letters Patent No. 620,644,
granted to meon March7, 1899; but I donot
desire to limit or restrict myself in the em-
ployment of my invention to any particular
kind or style of machinery or to any particu-
lar method of application.

Having thus described my invention, I
claim as new and desire to secure by Letters
Patent—

1. In a vertical motor-engine, the combina-

tion of an elongated upright frame structure,

a crank-shaft supported at or near the base
thereof and provided with a crank, eross-head
guides disposed on said frame adjacent to
sald crank-shaft, a motor-eylinder disposed
on said frame high above said crank-shaft, a
low cross-head adapted to slide on said guides
near the base, a relatively short connecting-
rod between said low cross-head and cerank,
and an elongated piston-rod connecting the
piston of the motor-cylinder with the cross-
head.

2. In a vertical engine, the combination of
anelongated upright frame structure,a crank-
shaft supported at or near the base thereof
and provided with a erank, cross-head guides
disposed on said frame adjacent tosaid erank-
shaft, a motor-cylinderdisposed on said frame
high above said erank-shaft, a low cross-head
adapted to slide on said guides near the base,
arelatively short connecting-rod between said

| low cross-head and crank, an intermediate
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rod-guide on said frame between the motor-
cylinder and cross-head, and an elongated
piston-rod connecting the piston of the mo-
tor-evlmder with the cross- head and enga.fr-
ing said rod-guide.

3. In a vertleal engine the comblmtlon of |

a composite frame structme comprising a
base-section, a2 main frame-section supported
on said base-section and provided with cross-

head guides, an upper section for the motor-

cylinder and an intermediate section between
the cylinder-section and the main section and
provided with a rod-guide, a crank-shaft sup-
ported on the base-—seetlon and provided with
a crank, a motor-cylinder supported on the
upper sectwn a cross-heéad adapted to slide

on theguides of the main section, a relatively

short connectmﬂ' rod between the cross-head
and the crank, and an elongated piston-rod
engaging the rod- ouide of the intermediate

section and connecting the piston of the ele- |

- vated cylinder with the low eross-head.

30

4. In a motor-engine, the combination of a
frame, a erank-shaft supported in bearings

; rigid with the said frame, a motor-cylinder

rigid with the said frame, a piston-rod ex-
tendmﬂ' from the said eylmder to a length

-re]abively oreat as compared with the length-

of the stroke, a cross-head therefor provided
with guides rigid with the said frame and re-
mote from the said cylinder, and a pitman
connecting the said crank-shaft and cross-
head and of a length relatively short ascom-
pared with the said piston-rod, whereby the

Tl

transverse forces at the cross-head are ap-
plied at points relatively near the crank-

' shaft and remote from the cylinder at all
points in the stroke, for substantmlly the pur-

poses set forth.
5. In a motor-engine, the COIIlblllclthll of a

frame, a crank-shaft supported in bearings

rigid with the said. frame, & motor-cylinder
rigid with the said frame, a piston-rod ex-
tending from the said eylinder to a length
ralatively great as compared with the length
of the stroke, a cross-head therefor provided

8 .

35

40

' with guides rigid with the said frame and

remote from the said cylinder, and a pitman _ .

connecting the said crank-shaft and cross- - . |
head and of a length relatively short as com-

pared with the said piston-rod, and a pump

having its plunger in line with and connected

to the said piston-rod, the pump-cylinder be-

ing located on the opposite side of the erank-
shaft from the said motor- -cylinder, whereby

50

55

the transverse forces at the cross-head are

applied at points relatively near the erank-
shaft and remote from the cylinder at all
points in the stroke, for substantially the
purpeses set forth. -

In testimony that I claim the foregoing as
my invention I have signed my name in pres-
ence of two SlleCI‘lbIl’.’lg witnesses.

DAVID A. DEOROW

Witnesses: -
H. H. FLAGLER,
"N. M. CLARK.
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