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: 'MPROVEMENTIN- PUMPS.. :

Speelﬁeetwn fmmmﬂ* parl; of Lettere Patent No 39,728, dated Septembel 1 186‘3, entechted
| - March 11, 1362. |

To all whom it TNQY CONCETTL:
Be it known that I, A. G. GRAY, of London

Englmd and a subject of Her Mfue.sts;r the,
Queen of Great Britain, but at present tem-
porarily residing in St. John, of the Province

of New Brunswick, have 1mrented certain new
and useful Improvements in Pumps; and I
do hereby declare that the followmg de-

scription, “taken in conneetion with the ac-

companying drawings, hereinafter referred
to, forms a full and exaot specification of the

same, wherein I have set forth the nature and .
prmclples of my said improvements whereby

-y invention may be distinguished from all

others of a similar class, together with such
parts as I claim and desire to have secured to

me by Letters Patent.

The present invention relates to certem new
and useful improvements in the arrangement
of mechanical devices for the working of ships’

pumps; and it consists inattaching to one end

of a right-angular swinging arm the upper end

of the piston-rod of an ordinary ship’s pump,

while the other end ,having a suitable friction-

roller, travels in or upon a peculiarly- -formed

inclined channel or groove formed upon the
exterior surface of a revolving drum or cylin-
der and extending entirely eround the same,
the said groove being so formed thereon as to

cause the right-an gula,r lever-arm traveling in

or upon the same to be oscillated or recipro-
cately moved in a vertical plane a sufficient
distance to raise and lower the piston-rod at-
tached thereto, and thereby operete the pump
as desired.

The principal Ob,]eetb almed at and secured
1n the present invention are to obviate in a
great measure the friction of the parts em-

- ployed for operating the pumps,and thus to

‘1nerease the effective power of the same, to
convey the power applied for. the Workmg of
the pumps to their piston-rods in as direct a
manner and with the least complexity of in-
termediate mechanical devices as possible,
and finally to so mrenge or construct the
mechanism employed as to counteract the
tendency of the ¢ vacuum ” or partial vacuum
necessarlly formed below the piston-box to
draw back the piston, and also to produce a
too sudden reverse in the motion of the same,
~ the advantages resulting from which are evi-

o glentl and need not be herein specified. . This |
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last result I aecomphsh by securmg to the
right-angular lever-arm or its shaft a weight, =
either susceptible of adjustment or not, Whleh
overcomes, as it were, the effects of the vac-

num, formed as described, and thus prevents
the sudden movement of the piston-rod, as

well as also materially assisting in the ralsmg
of the water contained within the pamp.
*In the accompanying plate of drawings my

1mpr0voments are’ represented, and of W]JlCh

'I‘lgure 11s a plm or top view; Fig.2,anend

view ; Flg 3, a, central longitudinal vertmal
section ; and Fig. 4, a longitudinal vertical

section taken in the plane of the hne A B,

Fig. 1. -

a @ in the accompanymﬂ' drewmn‘s repre-
rent the ordinary fife-rail of a vessel sur-
rounding the mast b of the same; ¢, a hOI‘lZOIJ-
tal shaft, turning in suitable beermgs of the

_etretehel bars d and e of the said fife-rail a .
Attached and firmly secured to the said shaft
¢, and placed between the two bars d and e
'1s a closed hollow eylinder or drum, £, to which
a rotary motion may be imparted by means.
of the winch ¢, orin any other proper manner.
Upon the exterior surface of this drum Sy and
extending around the same, I have arranged
the two raised lips or cams h and ¢, tbe one,

h, of which, starting from a pomk k, of the
eyhnder pesses in a spiral direction throuﬂ'h'

about three-quarters of the periphery of the- |
drum to the point [, the horizontal distance
traversed by the same being equal, or nearly

S0, to the length of stroke of the pumps,
plunger, or piston-rod m.
Hixtending between and joining the two

points k and [, and thus forming one contin-

uous lip around the cylinder, 1s the other lip,

t, parallel with which, thmughout its entire
distance, is another mlsed lip, o0, leaving a

groove or way, p, between their inside sarfaces.
Bearing againstand tmvelm’g upon the sur-

face n of the two lips & and 4, as the drum of

the same is revolved, is the frlctlon roller q of

the upright arm 7 of a swinging right-angular

lever arm, 8. T'o the end ¢ of the said arm 7 18
attached by a pivot, ¢, the upper end, u, of
the plunger m of the pump &/, the said right-

angular arm being attached at or near its
angle to a horlzontaul transverse shaft, v, hav-

ing bearings in the standard w and ﬁfe_—-mil & Q.

Thus 1t will be seen that upon each revolution

e sl g e by -

e L P g




2 | - ' - 389,728

of the drum the right-angular arm connected
with the camway thereof, by the friction-roller
¢, will be made to move back and forth or os-
cillate in a vertical plane, thereby lifting or
lowering the piston-rod and operating the
as desired, in each revolution the
groove or channel p, as the friction-roller ¢
passes through the same, causing i1t (the pis-
ton-rod) to descend, atter having been first

~ raised by the action of the cam-lip & of the |

said drum.

IFrom the above description it is evident

that by construcfing the camway of the drum
for operating the pumps, as described—that,

18, with- two lips, one of which is continuous,

while the other extends but a short distance
around the same—a great amount of friction
is consequently prevented, thus producing a
more effective result.

- To obviate the tendency which the vacuum
or partial vacuum formed below the box of the
pump’s plunger as it is raised has to draw the
plunger back and render 1ts motion unsteady
and too sudden, I have arranged upon the
shatft of the swinging angular arm s a weight,
x, which serves not only to overcome and
counterbalance the vacuam, but also, as is evi-
dent, to facilitate thelifting of the water with-
in the pump-cylinder.

~In the drawings two pumps are represented

upon opposite sides of the eylindrical drum,
“and with their respective friction-rollers of
their right-angular arms situated at points of

the drum diametrically opposite to each other,

the arrangement and mode of operation of the
same being substantially as described. .
“To enable a greater force to be applied to
the pumps, should occasion require it, than
can be obtained through the wineh herein re-
ferred to, I have placed upon the further end
of the longitudinal shaft ¢ a bevel gear-wheel,
¥, engaging with another similar gear- wheel
2, upon the transverse shaft b/, to the ends ¢/ ¢
of which cranks may be. attached and addi-

tional power thus readily applied, these gears
y and 2 being susceptlble of being disconnected
at pleasure by simply sliding the shaft o', In
which position the shaft 0'1s held by a cluteh
d', engaging with the same.

It will be apparent that, from the peculiar
manner in which the camway for operafing _
thie pumps i1s constructed or arranged, the
right-angular lever-arms of- the same may be
disconnected therefrom at pleasure by simply
swinging them back from the camway, and
there securing them in any proper manner,
whereby the apparatus is readily adapted to
the working of one or both of the pumps,which
evidently could not be possible were two con-
tinuous parallel lips formed entirely around
the dram. -

The weight employed for overcoming the
vacuum of the pump may be made suscepti-
ble of adjustment and thus render it easily
adapted to any and all degrees of pressure
of vacunm, &e., as is evident without further
description, the said weight being at all times
upon the Opposme side of the shatt v to the
pump being worked.

Having thus described my 1mpr0vemeuts, L

shall state my claims as follows:

What I ¢laim as my invention, and desire
to have secured to me by Letters Patent, is—

1. The combination of the peculiarly-con-
structed driving-cam, with the right-angular
lever arm s, arranged and operating a pump,
substantially as described.

2. The use of a weight or its equivalent,
either adjustable or not, so arranged in regard
to and operating with the lever-arm s as to
counteract the tendency of the piston-rod to
be drawn back by the formation of a vacuum
in the pump, substantially as deseribed,

A. G. GRAY.

Witnesses:
PETER STUBS.
JOSEPH V. ROUSE.
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