4 Sheets—Sheet 1.
(No Model.) _

F. PEARN.
N _ ~ PUMP. -
No. 657,285 - Patented Mar. 31, 1396.

| Tmeenlort
Frann Feaire.

S

-2y

ANOREW B GRAHAM. PHOTO WTHO WASHINGTON.D.C. -




4 Sheets—Sheet 2.

F. PEARN.
PUMP.

n
- o&“ \ ﬂ N\ AN
© _ PRI N
= \\
. XN XYW
- 2 L, R B
T _ | —— ———— —_— - RN SRR - . |
.._nw | - \ | 1 | ﬂ'/w_ o T IWJ
| Dnm G .\\w\.\% mﬁWuawiwﬁiFEdwﬁhﬁﬂﬁkw Ni“_ REE _ “ | _ ] SR ~ m
Ll 8y hmczcinmmmﬂnm | i :m / | H | _ _ m
| | R wmﬁvvulﬂm‘mww\%\ = i , . S - © | © =
& e NN 5 — N“« ¥ _ ) _ | 5
. . N 7y 7 Andi | B _ 7 N z
i 7 m | B | | £ © © | &
§ u . _ | | /%4 =
| 9.2 | © :

224 ‘

(No Model.)

No. 557,285




~ (No Model.) L . o . 4'Sheets-—8ileet 3.
* ~F. PEARN, - S
' | - PUMP. - |

No. 557,285, ' - Patented Mar. 31, 1896.

vl
| ™~ N \\ -~
) -
AL J BV AR\
. - -_I 7 f’,—-_\\ ‘\ -
X \
y 1 B B T
}7‘,_,7 ,uﬁ 4 ‘\‘t:"‘ ';..-"; / ' 5_2'
) 77 ‘Ul |
;
J a i \N - 22N Sl

AMNDREW B GRAHAM, PHOTG-UTHO WASHINGTON, 0.C




4 Sheets—Sheet 4.

F. PEARN.
PUMP.

(No Model.)

Patented Mar. 31, 1896.

No. 557,285,

7

TN

RS

| / o
AINARUIIARIRG é/////‘?ﬁ#fﬁﬁ/&/fﬂ .n/ /// DOy R R N
S %&g > /////

ﬁffffffffffﬂffffffﬂfFf.fff.ﬂ:rﬂ.fff#ﬂ.ﬂﬂffffffffﬂﬂﬂﬂ..f.ﬂ..!.ﬂ..l..-..f PRI R J..F...E.F

PN fuL
Nezzzz I ,E,Iﬁ? NE

LWL
..l e i

/ﬂfﬂfﬂ"’f’iﬂffﬂﬂf’ AL LR A AL L L L LT L R AR R AL ATRLL OV

-%\\ \k\\\\\hﬂ\x 7z M 7

\= T T TR /////
_ ﬁﬁ?ﬁﬁf?ﬁﬁfgﬁlﬁ/// /A, AN /V /
7 \\\\\ \\\\\\\\
< 2y e

NN N R N

L
-

F )

\\\\\\%\\

W m
N
RN

N
\
R

I
\

A

‘

ANGREW B GRAHNAM._ PHOTO LITHO WASHINGTON or




 UNITED STATES

PATENT OFFICE.

FRANK PEARN, OF MANCHESTER, ENGLAND, ASSIGNOR TO FRANK PEARN
' & CO., LIMITED, OF WEST GORTON, ENGLAND.

PUMP.

SPECIFICATION forming part of Letters Patent No. 557,285, dated March 31 , 1898,
Application filed July 15, 1895, Serial No. 066,073, (o model.) Patented in England November 20, 1893, No. 22,207.

To all whom it may concern.:

Be it known that I, FRANK PEARN, a sub-
ject of the Queen of England, residing at Man-
chester, in the county of Lancaster, England,

5 have invented certain new and useful Im-
provementsin Pumps, (for which Letters Pat-
ent have been obtained in England underdate
of November 20, 1893, No. 22,207;) and I do

‘hereby declare the following to be a full, clear,

ro and exactdescription of theinvention, such as

will enable others skilled in the art to which it

appertains to make and use the same, refer-

ence being had to the accompanying draw-

ings, and to letters and figures of reference

15 marked thereon, which form a part of this
specification.

My invention has relation to pumps; and it
has for its object certain improvements in the
construction of the pump-cylinder and the

20 inlet and outlet valves, whereby the efficiency
and durability of the pump are materially
enhanced and the construction simplified, as
will now be fully described, reference being
had to the accompanyingdrawings,in which—

25  FKigure 1 is a sectional elevation taken on
line w w of Fig. 2, looking toward the right,
of a horizontal twin pump embodying my im-
provements, said Fig. 2 being a section taken
on line @ 2 of Ifig. 1, looking toward the left.

3o Iig. 5 is a vertical sectional view of a verti-
cal twin pump, illustrating a modification in

the mode of securing the adjusting ring or

collar to the auxiliary or bridging cylinder
and in the means for limiting the lift of the
35 valves. Fig. 4is a section on line y v of Fig.
5. Fig.51is a fragmentary vertical sectional
view illustrating a further modification in the
mode of securing the adjusting ring or collar
to the auxiliary or bridging cylinder. Fig. 6
40 18 a sectional side elevation of a horizontal
twin pump such as shown in Figs. 1 and 2,
1llustrating a modification in the means for
adjusting the ram auxiliary or bridging cyl-
inder in packing the ram. Fig. 7 is an ele-

45 vation, and Fig. 8 a vertical section, of a ver-
tical single-acting pump having my improve-
ments applied. |

Similar symbols of reference indicate like
parts wherever such may occurin the ficures

50 of drawings above described. | |

Referring more particularly to Figs. 1 and
2,1n which I have shown ahorizontal double-
acting twin pump adapted to be operated -
from any suitable motor, as a steam-engine,

(not shown,) the operative devices are con- sz

tained within the same casing C, and the ar-
rangement is such that the said casing ecan
be and is preferably made of a single cast-
ing, so that the bolting togetherof a plurality
of sections and the liability to leakage to 6o
which such a construction gives rise are
avolded, while the construction is materially
simplified and cheapened. |
The casing C is provided with a suitable
base ¢ and with two horizontal cylindrical 65

| echambers C’ above the base, said chambers

extending from end to end of the casing.
The chambers C’ are open at one end, said
open end being closed by a suitable cover c?,
whereby access is readily had to said cham- 7o
bers. - - -
As more clearly shown in Fig. 2, the cham-
bers C are not continuous, there being a hia-
tus in said chambers formed by an opening
¢’ extending across the casing, so that ready 45
access may be had to the auxiliary or bridg-
ing cylinder, for purposes hereinafter to be
described. From the outer or right-hand end
of the chambers C’ lead two passages or ducts
 d, that open into the chambers ¢3! for the So

inlet and outlet valves Vand V', respectively,

for the pumps. From the opposite ends of
the chambers C'like passages or duets d’ lead
to chambers ¢* for a second set of inlet and
outlet valves V* V3 respectively, ¢’ being the 8
inlet-chamber, having inlet branch 0% and ¢
the outlet-chamber, having outlet branch b,
sald outlet-chamber being open at its upper
end to afford ready access to the valves for
any purpose, but normally closed by a suit- go
able cover L. - |

Within the cylindrical chamber (', to the
left of the hiatus therein, is formed an an-
nular flange or abutment £, that serves as a
seatfor a packing-gland or bushing ¢,in which ¢g
the piston or ram R works. The stem of the
piston or ram R extends through a suitable
stutfing-box or packing-gland ¢’ in the end
wall of chamber C', and said ram divides the
sald chamber into two chambers 2 and 3, re- 100
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spectively. The space 4 between the ram R
and the wall of chamber C’ at'the right of the
bushing ¢ and the left of the hiatus or open-

ing ¢® is filled with a suitable packing, (not

shown,) said packing being suitably con-
densed andheld inthe annular packing-space
4 by means of an open-ended auxiliary or
bridging cylinder CZ, that also serves as a
ouide-bearing for the piston or ram I and
as a means to complete the continuity of the
chamber ¢/—that is, to bridge the hiatus

therein.

As shown in Fig. 1, the rear or left-hand
end of the auxiliary cylinder C* fits the ram
R snugly, while the outer or right-hand end

of said eylinderis of slightly-greater diameter

than that of said ram. |
The auxiliary eylinder C? has a peripheral

oroove, in which is seated aring 7°, that serves
as a retaining device for an adjusting ring

or collar R’ formed intwo sections or consist-

ing of two rings or collars 7 ¢, having thelir
inner periphery suitably recessed to fit the

ring 7?2, the collar-sections 7 7" being firmly
bolted together by means of bolts and nuts b,
Fig. 2, and are provided with bolt-holes for
adjusting-bolts B, that screw into the casing
and by means of which the auxiliary cylinder
C? is moved endwise to condense the packing
in the space 4. |

The inner wall of the duet or passage d is
undercut or recessed for a packing-gland or
bushing ¢* for the outer end of the cylinder
(2, said bushing being securely bolted to the
aforesaid inner wall,as clearly shown in Iig. 1.

By the described construction ready access
is had to the adjusting-bolts B at any time

without interfering with the operation of the

pump, and by the use of the auxiliary or bridg-
ing cylinder C* a fluid-tight joint is readily

obtained between the chambers2ands. Fur-

thermore, it will be seen that the ram. does
not work in contact with the chamber-walls,
but only in contact with the bushing g, the
rear portion of eylinder C?, and the packing
in space 4, which latter can be readily con-
densed ortightened at any time until worn to

such an extent as to require renewal, while.

the repacking can be readily effected Dby
moving cylinder C? out of the packing-cham-
ber 4 without removing cover ¢

It will be seen from what has been said
and from an inspection of the drawings that
the labor of boring out and ftruing a long
cylinder is here altogether dispensed with,
the only parts requiring exactitude in con-
struction being the bush g and a compara-
tively small portion of the auxiliary cylin-
der C=.

TInasmuch as the wear is exclusively sus-
tained by the packing, the bushing ¢, and a
comparatively small portion of the cylinder
C?, irrespective of any wearof the ram itself,

these may be readily removed at a trifling

expense when worn and new packing, bush-
ing, and bridging-cylinder C* adapted to fit
the ram substituted, said ram being also re-

P—

movable through the end of chamber C', while
through the opening ¢® in the casing C ready
access is had to the rear end of said chamber
for the replacing of the packing.

The important advantagesderived from the
described construction will be readily under-
stood by those conversant with pumping-en-
gines in view of the fact that in power-en-
gines of this description the ram works gen-
erally at a speed of from eighty toone hun dred

feet 4 minute.

Instead of a two-part adjusting-collar R’ a
solid collar R?, Figs. 3 and 4, may be used and
secured to cylinder C* by means of pins p
seating in a tangential groove ¢®in the collar
R? and in' a peripheral groove ¢® of c¢ylinder
(2. On the other hand, the cylinder C* may

have an external screw-threaded portion c'?,

onto which is screwed an internally-screw-
threaded collar RS, as shown in Fig. 5. In

70

75
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the last-named construction the eylinder C*

is preferably provided at its outer end with
interior projections.or notches ¢!, so asto ai-
ford a suitable hold to prevent said cylinder
from revolving in screwing on the collar R

Instead of imparting endwise motion tothe
bridging-cylinder C? for condensing or tight-
ening the packing in space 4, as described,
the appliances shown in Iig. 6. may be used,
the cylinder C?*being provided at its outerend
with a central interiorly-threaded hub ¢’ for
a serew S, that has bearing in the eover ¢* for

the open end of chamber C’, the screw being

revolved in one or the other direction by any

suitable tool, as a key or spanner, applied to

its squared outer end. .
My improved inlet and outlet valves are

construeted and arranged as follows: The

partition between the chambers ¢*and ¢* and
the ehambers ¢ and ¢® have openings for
valve-seats, 5 indicating the seat for the in-
let-valves, it being of substantially tubular
form, closed at its seat.end and having ports
¢ formed in said closed portion. The valve-
seat is further provided with an axial hollow
hub 7 projecting the required distance above
its seat-face, on which hub the inlet-valve V
is mounted so as tohave free motion thereon,
said valve consisting of a disk or ring v, united
to a hub v’ byradial arms:v*. From the un-
der side of the disk v project pins v°, which
are preferably made of increasing diamecter
outwardly, so as to better retain the valve-
packing % of any well-known material, pret-
erably rubber. |

The outlet-valve V' is of substantially the
same construction as theinlet-valve, exceptin
the following particulars: By preference 1
use a bushing 0° for the valve-seat 5*, while
the hub 7* thereof projects both upwardly and
downwardly, the downwardly-projecting por-
tion being of sufficient length to seat on the
upwardly-projecting portion of the hub 7 ot
inlet-valve seat. Thelowerend of the afore-

said downwardly-projecting part of the hub
7¢ of the outlet-valve scat is enlarged, as
shown at 7?, to form an abutment that serves
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to limit the lift of the inlet-valve V, ag clearly

shown. |

On the under side of the cover L for the out-
let-chamber ¢° is formed or secured an abut-
ment A for each outlet-valve V' V3, which
abutment consists of a socketed cylinder,
which may be filled with a more or less elastic
material that bears upon the upwardly-pro-
Jecting portion of hub 72 of the outlet-valve
seat when the cover L is bolted down to limit
the 1ift of the valves V' V3, and thus allow for

~the thickness of the packing when used be-

tween said cover L and the facing of the out-
let-chamber ¢®. The same result may be ob-

tained by fitting an inverted thimble a2 in

the socket of abutment A, so as to slide freely
therein, said thimble containing a coiled
spring «’, having bearing on the bottom of the

- thimble and on the under side of the cover I,

or in a recess a* therein. The thimble a? has
a longitudinal groove ¢’ into which extends
a screw «’, that prevents said thimble from
S Temoved

and applied. T | |
~As shown, the closed end of the thimble ¢?
seats on the upper end of hub 7* of the inlet-
valve seat, the spring 3 being sufficiently
strong to hold said thimble in contact with
the hub 7*, while said spring will yvield suffi-

ciently to compensate for the thickmness of |

packing that may be interposed between said
cover and the facing of the outlet-chamber.
The deseribed construetion and relative ar-
rangement of valvesisclearly shown in Fig. 1.

In Figs. 3 and 5 I have shown my Improve-
ments appiied to a vertical twin pump, the
lift of the.valves being in this construction
limited by an abutment in the form of an
arm A’ projecting from the covers or lids L
L* that close the opening through which ac-

cess is had to the said valves, the construec-

tion of the arm being more clearly shown in
Fig. 8. Theconstruction or form of the pump-
casing, Hig. 3, is altered to suit the altered
conditions. 0°indicates one of the inlet-pas-
sages In communication with Dboth inlet-
valves V V= The chamber C’, bridging-cyl-

inder C°, and ram R are arranged relatively

to each other, as above described, said ram
dividing the chamber ' into two chambers
2and 3. Above the inlet-valves are arranged
their respective outlet-valves V' V3, and 5% p1s
are the outlet branches. However, instead
of two outlet branches but one may be used,
preferably the one, b, on theleft of Fig. 3, and
the water coming from outlet-valve port on
the right forced thereto through a diagonal
pipe P, as shown partly in dotted and partly
in full lines in said Fig. 3.

In Figs. 7 and 8 I have shown my invention
in its application to-vertical single-acting
pumps, the ram R being, as usual, hollow and
provided with an outlet-valve V', of substan-
tially the construction above described, ex-
cept that it is here mounted on the rod D of
the ram, the lift of the valve being limited by

a collar d on said rod. V indicates the inlet-

valve, o the opening in the pump-ecylinder
through which access is had to said valve,
and L° the cover for said opening, provided
with the abutment-arm A’ hereinbefore re-
ferred to, which arm bears on the upper

end of the hub 7 of the seat 5 for said inlet-

valve. In these figures (7 and 8) the same
Symbols of reference are used as in the pre-
ceding figures to indicate like or equivalent
parts, the chamber 2* being the inlet-cham-
ber and chamber 3* the outlet-chamber. The
operation of the double-acting or single-act-
ing pumps need hardly be described, as it
will be readily understood by any one at all
acqualnted with pumping-engines, especially
in view of the full description of the con-
struction and relative arrangement of the op-
erative devices.

In respect of Figs. 1, 2, 3, 5, and 6, I have

described my invention in its application to

horizontal and vertical twin pumps. It will,
however, be understood that I do not limit

myself to this construction, as it is obvious.

that my said invention is equally as appli-
cable to single pumps, whether horizontal or
vertical, double or single acting. |

Having thus described my invention, what

I claim asnew therein, and desire to secure by

Letters Patent, is— |

1. Inapump, the combination with the ram
or piston cylinder having its continuity in-
terrupted by a hiatus, an auxiliary cylinder
bridging the said hiatus and having endwise
motion in the ram-cylinder, and means oper-
ated from the outside of the pump for impart-
Ing endwise motion tosaid auxiliary eylinder;
of a ram or piston working in the cylinders,
for the purpose set forth.

2. In a pump, the combination with the ram

or piston cylinder, having its continuity in-

terrupted by a hiatus, a ram or piston of less
diameter than its cylinder, a bearing for said
ram within the cylinder at a suitable distance
from the hiatus, whereby an annular pack-

‘Ing-space open at one end is formed between

the ram or piston and its cylinder, of an aux-
iliary cylinder in which the ram or piston has
bearing, said auxiliary cylinder adapted to
bridge the aforesaid hiatus and having end-
wise motion to and from the packing-space,
and means adapted to be operated from the
outside of the pump-casing forimparting such
endwise motion to the auxiliary or bridging
cylinder, for the purpose set forth.

3. Inapump, the combination with the ram
or piston cylinder having its continuity in-
terrupted by a hiatus, and provided with an
interior circular bearing some distance from
sald hiatus, whereby an annular packing-
space is formed of a height equal to the thick-
ness of said annular bearing, and an endwise-
movable auxiliary cylinder fitting into said
ram or piston cylinder and bridging the
hiatus therein, of a ram or piston having

bearing in the main and auxiliary cylinders
and dividing the said main eylinder into two
chambers, valved passages leading from said
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chambers and means reached through the

space around the bridging-cylinder for im-
parting endwise motion to the last-named
cylinder, for the purpose set forth.

4. In apump,the combination with the cas-

ing provided with a transverse aperture and
a cylindrical chamber of less diameter than
said aperture on opposite sides thereof and
opening into the same, said chamber on one

side of the aperture provided with a bushing,

whereby an annular packing-space is formed
of a height equal to the thickness of the bush-

ing, valved passages leading from the outer |
ends. of said chambers, an auxiliary eylinder
fitting into said chambers and bridging the
hiatus therein, said auxiliary or bridging eyl-
inder provided with a collar, and adjusting

serew-bolts passing through said collar and
screwing intoone of the end walls of the trans-

verse aperture whereby access can be had to

the adjusting-bolts through said apertures,
and endwise motion imparted to the auxiliary
cylinder toward and: from the aforesaid bush-
ing, of a ram or piston adapted to reciprocate

the purpose set forth.

5. In a pump the combination with the ram
or piston cylinder having its continuity in-
terrupted by a hiatus, an auxiliary cylinder
bridging the said hiatus and having endwise
motion in said ram-cylinder; of means for im-

parting such endwise motion, comprising a

collar on the auxiliary cylinder and bolts

working in said collar and in one of the end

walls of the ram-cylinder,said devices accessi-
ble through the hiatus in the last-named cyl-
inder.

6. The casing C provided with a transverse

aperture ¢* and the ram or piston chambers
o and 3 intersecting said aperture, said cham-
ber 2 provided with a circular rib f, a bush-

ing ¢ seated on said rib, the valved passages

d and d' leading from chambers 2 and 3 re-
spectively, and the auxiliary cylinder C? fit-

ting into said chambers and bridging the hi-

atus therein, and a collar on said auxiliary
cylinder within the aperture ¢35, of a ram
adapted to reciprocate in the aforesaid bush-
ing and auxiliary cylinder, and adjusting-
bolts B passing through the collar and screw-
ing into one of the end walls.of the transverse
aperture, whereby the auxiliary cylinder can

he moved toward and from the bushing, sub-
stantially as and for the purpose set forth.

7. A pump comprising a casing provided
with a transverse aperture, a ram or piston
chamber intersecting said aperture and pro-
vided with an internal annular seat-flange,
two. valve-chambers having seats for inlet
and outlet valves, passages leading from op-
posite ends of the ram or piston chamber to
the inlet side of said valve-chambers, an 1n-
let branch in. communication with the atore-
said passages, and an outlet branch In com-
munication with the outlet sides of the valve-

chambers, in combination: with a bushing

upwardly

per . |
Temovableresilient abutment having bearing

seated in the annular flange in the ram or
‘piston chamber, an auxiliary cylinder fitting
into said chamber and adapted to move to-

ward and from the aforesaid bushing, means
operated through the transverse aperture in
the pump-casing forimparting motion to.said

‘auxiliary cylinder, and a ram or piston adapt-
‘ed to reciprocate in such bushing and in

the
auxiliary cylinder, said ram or piston separat-

ing the passages leading to the valve-cham-
‘bers from each other,substantially as and for
‘the purpose set forth..

3. A pump, comprising

o cover for closing the open end of said

9. In a pump, superposed valve-seats, the

lower seat provided with a hub projecting

upwardly and axially from the seat-face, the

‘upper seat provided with a like hub and with
a downwardly-extending stem of greater di-
‘ameter than and having bearing on the up-

per end of the hub of the lower valve-seat, a

resilient abutment having bearing on the
outer end of the upwardly-projecting hub of
‘said upper valve-seat, and a fixed. abutment
encompassing said resilient abutment, in
combination with a valve for and loosely
‘mounted on the upwardly-projecting portion
of the hub of each seat whereby the down-

wardly-projecting stem.on the upper valve-

‘seat serves to limit the lift of the lower valve
and the aforesaid fixed abutment that of the
upper valve, substantially as and for the pur-

pose set forth.

10. In a pump, superposed valve-seats, the

provided with a hub: projecting
and axially from the seat-face, the
upper seat provided with a like hub and with
o downwardly-extending stem of greater di-
ameter than and having bearing on the up-
end of the hub of the lower valve-seat, a

lower seat

on the outer end of the upwardly-projecting
hub of said upper valve-seat, and a fixed
abutment encompassing said resilient abut-
ment, in combination with a valve for and
loosely mounted on the upwardly-projecting
portion of the hub of each seaft, whereby the

‘downwardly -projecting stem on the upper

valve-seat serves to limit the 1ift of the lower
valve and the aforesaid fixed abutment that
of the upper valve, substantially as and for

the purpose set forth.

11. Apump provided with superposed bear-

; a. casing provided
‘with a tramsverse aperture, a ram or piston
‘chamber open at one end intersecting said
“aperture and provided with an internal bear-
ing,
‘chamber, and a valved passage leading from
‘each end of said chamber, 1n combination
with an auxiliary eylinder fitting into the
‘ram or piston chamber and bridging the hia-
‘tus therein, means for moving said cylinder
toward and from the internal bearing in said
chamber adapted to be operated from with-
in said bushing and auxiliary cylinder, for |jout the pump, and a ram or piston working
‘in said bearing and in the aguxiliary cylinder,
‘substantially as and for the purpose set forth.
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ings, a valve-seat for and removably seated
In each bearing, the lower valve-seat pro-
vided with an upwardly-projecting axial hub,
the upper seat provided with a like hub and
with a downwardly-projecting stem of greater
diameter than and having bearing on the end
of the lower valve-seat hub, and a removable
resilient abutment having bearing on the up-
ward extension of the upper valve-seat hub,
In combination with a valve for and loosely

mounted on the upward extension of the hub

of each seat, substantially as and for the pur-
pose set forth.

12. In a pump, the combination with the
valve-chamber open at top, a valve-seat in
sald chamber provided with a hub projecting
axlally therefrom, and a valve loosely mount-
ed on said hub, of a cover for the chamber, a
resilient abutment having bearing on the end
of the valve-seat hub, and a fixed abutment
encompassing the said resilient abutment
adapted to limit the lift of the valve, said

| abutments connected with the cover, for the

purpose set forth.

13. In a pump, the combination with the
valve-chamber open at top, a valve-seat in
said chamber provided with a hub proj ecting
axially therefrom, and a valve loosely mount-
ed on said hub, in combination with the valve-
chamber cover having a socketed projection,
a thimble having sliding motion in the socket
of the projection and bearing on the valve-
seat hub, and a coiled spring within the thim-
ble having bearing on the closed end thereof
and on the cover respectively, and adapted
tohold said thimble in contact with the valve-
seat hub, for the purposes set forth.

In testimony that I claim the foregoing as
my invention I have signed my name in pres-

ence of two subscribing witnesses.
FRANK PEARN,

Witnesses: |
PETER J. LINSEY,
WILLIAM FAULKNER. |
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