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UNITED STATES PATENT OFFICE.

JOHN A. BURNAP, OF ALBANY, NEW YORK.

IMPROVEMENT IN STEAM-PUMPS.

Specification forming part of Letters Patent No. 20'7,590,'(1%(3(1 Scptember 3, 1878 application filed
- February 18, 1878, -

To all whom it may concern: :

Be it known that I, JoEN A. BURNAP, of
the city and county of Albany, State of New
York, have invented certain Improvements in
Steam-Pumps; and I do hereby declare that
the following is a deseription thereof, refer-
ence being had to the accompanying drawin gs,
in two sheets, forming a part of this specifica-
tion, in which—

Figure 1 is a side view of the apparatus.
Fig. 2 is a view from above of the same. Fig.
3 is a longitudinal sectional view through the
valve-stem, on an enlarged scale. Fig.4is an
elevation of the operating parts of the appa-
ratus, on an enlarged scale, viewed from the
side opposite to that shown in Fig. 1, illustrat-
ing the operating parts in one position. Fig.
5 is an elevation, illustrating the said parts in
an opposite position.

My invention relates to direct-acting steam-
bumps; and consists in the several devices or
parts, and combinations of the same, herein-
after described, reference being had to the
drawings, and letters of reference marked
thereon, the same letters indicating like parts.
~ In the drawings, A represents the steam-
cylinder. Bis the steam-chest, provided with
ports ¢ @ and &/, communicating with said
cylinder. Cisthe steam-valve. Disthe valve-
stem. A'is the piston. A2 is the piston-rod.
E is the pump-cylinder, provided with proper
valves and ports, and operated by the piston-
rod A?in a direct manner from the piston in
the steam-cylinder, all of which are old, and
too well known to require any description. T
is a standard, secured in afirm manner to the
bed-plate of the apparatus. Pivoted to the
upper end of the said standard is the duplex
cam detent G, provided with the concave and
convex surfaces ¢ ¢, Figs. 1, 3, 4, and 5, and
with the short lever ¢ and long lever f, pro-
vided with the slot 7.

Secured to the standard F, near its base, or
at a line about central with the axis of the
piston-rod A% is the horizontal way H, run-
ning parallel with said piston-rod. Secured
to the said piston-rod is the pin «, which works
in and through the slot f” of the lever £, and
in the way H, as shown, the said way and
pin operating to prevent the piston from turn-
ing from its normal position by the pressure

of the lever £, and the said pin operating to
carry the lever f from position shown in Tig.
4 to that shown in Fig. 5 as the piston is op-
crated. .

The valve-stem D passes through a eylinder,
I, Fig. 3. 'Working in said cylinder are the
short sleeves m w/, through which the said
stem also works. 'Within the said cylinder is
placed a spring, n, bearing against the inner
ends or heads of said sleeves, as shown in said
Tig. 3. The said cylinder, inclosed spring,
and sleeves are free to move on the stem D in
either direction. The ends of the sleeves m m/
within the cylinder I are each provided with
a radial flange, v, while the ends of the said
cylinder are also provided with flanges ¢ z,
closing from the shell of the same to said
sleeves, as shown in Fig. 3, and the spring
is placed between said flanges v v.

It will be observed that by this arrange-
ment the said several parts—viz., the cyl-
inder 1, sleeves m m/, and spring n—are all
loose on the valve-stem D. The said cylinder
may be moved in either direction, and slip
longitudinally on the said sleeves to a dis-
tance allowable by the flanges v v and z.

~ Secured to the valve-stem D at one end are

the adjustable stops o o! 0%, capable of being
set to any desired point on the said valve-stem
by set-screws screwing in the said stops and
against the said stem,

A standard, p, secured to the cylinder of
the pump or other equivalent stationary piece,
operates to support the said end, and also acts
as a stop to control the movement of the said
valve-stem in either direction by the co-opera-
tion of the adjustable stops o' 0% as shown.
Secured to the valve-stem at some point inter-
mediate between the sleeve m and the steam-
chest is the adjustable carrier ¢, which may
be fixed by a set-screw nigher to or farther
from the stop o. The said carrier is provided
with a pin, s, standing out from the side op-
posite to the duplex cam detent G, as shown,
to a distance sufficient to engage with the con-
cave and convex surfaces ¢ ¢! of the said de-
tent.

To the cylinder I is pivoted the rod or arm
7, the opposite end of which arm is pivoted to
the short lever e, Figs. 4 and 5, in such a man-
ner that when the long arm f is thrown in one
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direction the cylinder I will be carried in the
opposite direction.

The manner in which the several parts of
this apparatus operate is as follows, to wit:
The steam is introduced in the steam-chest in
theusnal manner, and passes through the ports
in the direction indicated by arrows 1 and 2,
to give the piston a reciprocating movement.
‘When the movement of the piston has carried
the piston-rod in the direction indicated by
arrow 1 in Fig. 4 to the limit of the stroke of
the piston, the piston-rod attached thereto will
have carried the pin « to the position shown
in Fig. 4, and will have given to the duplex
cam detent, through its lever f, a movement
up and back, as indicated in said figure, to
carry the convex face ¢’ of the duplex cam de-
tent against the pin s, secured to the carrier
¢, from point 2 to point 1, as shown in said Fig.
4. 'When the piston hasreached its full length
of stroke in direction of arrow 1, the duplex
cam detent G- will have been moved to such a
distance as to cause the cylinder I, through
the arm #, to be thrown in a direction oppo-
site, as indicated by arrow 3, Fig. 4, to carry
the same over the sleeve m/ and compress the
spring n, when the pin s of the carrier ¢ will
slip the point 1, and the carrier will be car-
ried to the position shown by dotted lines in
Tig. 4 by the spring =, by which means the
valve-stem will be thrown back, and with it
the valve C, to a position over the ports of
the steam chest and cylinder, as shown in Fig.
5. When the said valve is thus thrown as in
Fig. 5, the steam will operate to carry the pis-
ton in the opposite direction, as indicated by
arrow 2 in Tfig. 5, and cause the pin «, secured
to the niston-rod, to carry the long arm f of
the duplex cam detent to the position shown
in said figure, and cause the concave cam-face
¢ to be moved down in contact with the pin s,
secured to the valve-stem, by the carrier g, from
the point 1 to point 2, as shown in Fig. 5. In
this movement of the said cam-surface ¢ from
said point 1 to point 2 the arm r, connected
with the lever ¢ and cylinder I, will throw the
- said eylinder forward in direction of arrow 4,
s0 as to carry the end of said cylinder over
the sleeve m to the carrier ¢, as shown in said
Fig. 5, and draw the sleeve m/ forward to com-
press the spring » from its rear.

When the piston has made its full stroke in
the direction of arrow 2 in Fig. 5, the concave
cam-face ¢ will pass off from contact with the
pinsof the carrier, and the spring n will react
to throw the valve C to the position in Fig. 4,
to permit the operation of the steam in the
cylinder to act with the piston in the first-de-
scribed manner. When the spring » has thus
thrown the valve and its stem forward, the
carrier ¢ will be carried from position shown
by full lines in Fig. 5-to that shown by dotted
lines in said figure and by full lines in Fig. 4.
In all cases when the spring is free to react it
will carry the valve C to the full distance the

stops o ol 0® and carrier ¢ will allow by their
adjustment or set on the valve-stem, and the
valve C will be held to the point it may be car-
ried to by the spring while the spring is being
compressed in the next operation by the cylin-
der I as it moves in the opposite direction.

The alternate and successive movements of.
the piston and its rod will operate with the
cam-surfaces ¢ and ¢’ to so affect the move-
ments of the cylinder I as to cause it to slip
or move over the sleeves m m/, and compress
the spring alternately in each direction, and
thereby cause a succession of alternate throws
or movements of the valve C'in the steam-
chest, to open and close the proper ports at
proper and alternate times, and thereby cause
the piston to operate in the steam-cylinder in
a reciprocating manner.

It will be observed that, whether the carrier
g and stops o o' ¢* are set with the valve-stem
for a longer or shorter cut-off of the steam
from the steam-chest to the cylinder, the du-
plex cam-detent will, in all cases, retain the
valve to the point it may have been moved to
in either direction bythe spring until the pis-
ton has made its full stroke; and that in no
case do the cam-faces of the said deteunt give
any movement to said valve, but simply hold
the same firmly in position until the full stroke
of the piston is made and the spring in the
cylinder I has been compressed for a subse-
quent action.

Havingdeseribed my invention, whatIclaim,
and desire to secure by Letters Patent, is—

1. The pin @, carried by the piston-rod of the
steam-cylinder, lever f, provided with slot f’
and pivoted to the standard F and carrying
the duplex cam detent G, in combination with
the adjustable carrier ¢, attached to the recip-
rocating valve-stem D, substantially as and
for the purpose set forth.

2. The piston-rod A? pin z, way H, stand-
ard F, and lever f, worked by pin x, when
combined with a cut-off mechanism of a recip-
rocating engine, substantially as and for the
purpose set forth.

3. The duplex cam detent G, provided with
the faces ¢ and ¢', and oscillated by means of
lever f, operated by pin & upon the piston-rod -
A%, in combination with the pin s, connected
with the valve-stem D, sleeves m and m/, ¢ylin-
der I, spring n, and lever r, connected to cylin-
der 1 and operated by lever f, substantially as
and for the purpose set forth.

4. The combination of the stops o, 0!, and 0%,
standard p, pin s, and oscillating duplex cam
G, operated by the piston-rod AZ? with the
valve-stem D, movable cylinder I, sleeves m
and w/, working with said eylinder, and spring
n, substantially as and for the purpose set
forth.

JOHN A. BURNAP.

Witnesses:

CHAS. J. SELKIRK,
JAMES CONNER.



