NQ. 848,277,

it

i |

R. WHITAKER,
GAS PUMP,
APPLICATION FILED JAN, 11, 1904,
-,
ANes |Thee
- 7 0
- 7 RPN
Ir %: % /'?3 !
| //,-_:’I | : |
| ALY 4/
36 5
o 29
A g0 Z
N
29 N 20
79 i < \Z; ‘

. =72
AN N
TR
| Zg:ai A

e I7 T
,[6\ L __-4'5
\_ X =
_ R <8

PATENT;

25
-
5
W
L SNZZ
T2

al MAR.QG, 1807.

2 SEEETS—SHEET §

7

- Inventor
ﬁ A//}vwﬁ //%m

Attorneys.,



No. 848,277

- PATENTED MAR. 26, 1907,
R. WHITAKER.

GAS PUMP.

APPLICATION FILED JAN,11, 1904,

— 2 SHEETS—SHEET 23,
L

— 3

Yoo

27 36
PN
Woaa
ZA
A
53— =
Y 74 ““
zr .
% 127
Ay
v |
= \
T
| £ 1 - =
/) = 1,
: | oy 2 _Zé? |
; I 53 Wy
7 =i 27 7 M 26
- T
6 , Wi r o
L 7 Wi i
o { | o 7
N : B 7
& 7 -
Lk “Z \%ZH
_ 4’@ ,
L *:'5
) - 7
I \ 9 l _/0 :
: /R M
; - N ~
' 7

W ituessfs ’% 7 | ' S ? _ //
' /Q@ F bt Y - Voolndd Ptk

Attorneys.




UNITED STATES PATENT OFFICE.

— — - — — —

RICHARD WHITAKER, OF NEW BRUNSWICK, NEW JERSEY, ASSIGNOR, BY

DIRECT AND MESNE ASSIGNMENTS, TO BRUNSWICK REFRIGERATING
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- No. 848,277.

Specification of Letters Patent.

Patented March 26, 1907.

Application filed January 11, 1904, Serial Ne. 188,612,

To all whom it maly concern:

Be it known that I, RicHarD WHITAKER,
- g citizen of the United States, residing 1n the
~ cityof New Brunswick, county of Middlesex,
" 5 and State, of New Jersey, have mvented a

-_— .

 little wear. The valve is of the balanced
type and double—that is to’say, the pres-
| sure-valve is of large size and carries within

certain new and useful Improvement in Gas-

Pumps, of which the following is a descrip-
tion. . -

This invention relates to improvements in
‘1o pumps for compressing any-gas, as ammonia-
gas, 1n iee-making machines. Many of the
mmprovements disclosed herein can be em-
ployed in.pumps or compressors used for
other purposes and in machines of analogous
“15 character. __

The objects of the present Invention are
to produce a pump made of as few parts as
_ possible and connected together by grooved
joints, so that packing will be dispensed
20 with., ’ |

Another object is to improve the construc-
tion of the eccentric and the bearing of the

connecting-rod with the piston.
Other objects are to provide means for
‘25 separating ammonia-gas which may leak by
the packing-rings of the piston into the oil-
chamber and the improvement of the valve.

The invention comprises a base or founda-
tion of the pump in the form of a casing con-
30 taining one bearing for the eccentric-shalt

and a support for the eylinder.

“is provided with a double cover, so as to make

a receptacle for the lubricating-oil, the mner
cover having a bearing for the eccentric-
35 shaft and forming, together with the outer

The casing |

cover, a condenser-chamber for separating’

ammonia from the oil. The two covers are

provided with grooved joints and are con-

nected together and to the casing by means
40 of a single set of stub-bolts. The cylnder
1s connected to the casing and to the vaive-
support and valve-casing, the parts being
secured in position by means of tie-bolts
and a tie-block bearing at its center at the
top of the valve-casing, so that the parts will
be firmly locked and kept in alinement. The
eccentric 1s cast Integral with its two short
shafts, by means of which 1t 1s supported
within the casing, and a driving-shatt 1s

45

50 keyed to the eccentric and serves to rotate
it. The connectine-rod 1s secured to the

piston by a cylindrical joint which has no

it the inlet-valve, ports being provided to
admit the compressed gas to both sides of
the pressure—va,]?ve, so that it will- be bal-
anced and the actuating<spring will not have
to be excessively powerfu}i - -

In order to better understand the nature
of the invention, attention is directed to the
accompanying - drawings, which show one
embodiment of the i1nvention, and In
which— o | |

Figure 1 represents a side view of the
pump, partly in section,-on the hine 1 1 of
Fig. 2. Fig. 2 1s a vertical section taken on
the line 2 2 of Fig. 1. Fig. 3 is a horizontal
section taken on the iline 3 3 .of Kig. 2, and
Fig, 4 is a fragmentary vertical sectional
view of a modification. ..

In all of the several views like parts are
designated by the same figures of reference.

The casing 1 1s of the general shape shown
and 1s provided with a bearing 2, a gland 3,
and packing-rings. 4 for the passage ot the
actuating-shaft 5. A cover 6, having a
bearing 7, is secured to one side of the casing
1 by means of stub-bolts 8, the joint be-
tween it and the casing heing grooved or
otherwise rendered oil-tight, so that the cas-
ing will serve as a receptacle for the lubri-
cating-oil.

‘The eccentric 9 1s provided with integral
bearing portions or stub-shafts 10, which are
mounted within the bearings 2 and 7 and end
play prevented by the casing and cover, which
hold the eccentric in position. The shaft 5
passes through the center of the eccentric
and is secured 1 place by any suitable means,
such as the xey 11. By mounting the eccen-
tric upon integral bearing portions no sup-
port is given to it by the shaft 5, the latter
serving merely to 1mpart rotarv motion to
the eccentric. The shalt therefore may be
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of smaller size than would be necessary if the

eccentric were directly sunported upon it.
It may be removed and a shorter or longer

shaft sulistituted without changing the ad-

justment of the bearings for the cccentric.
Furthermore, the key 11 nay be inade longer
and applied or removed with greater facility.

The outside cover 12, dished, as shown, 18

 separable parts and is susceptible to but | appli€d to the cover 6 and forms, in conjunc-

Nels
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‘tion with thé cover 6,-a double cover con-
The
cover 12 is preferably secured in place by the

stituting - a condensmg-ohamber 13.

s S2Ime set, of securing-bolts as are used for the

£C

inner cover. This chamber communicates
with the mnside of the casing 1 by two or more
small openings 14, by means of which the oil
within the chamber 13 will always be at the
same height as that within the casing 1. The
chamber 13 serves the purpose of a condenS—-

~ing-chamber and collects the ammonia-gas

piston into the oil-casing 1.

- 20

25

which may leak by the packing-rings of the
The oas col-
lected in the chamber 13 may be drawn off

by means of the pipe 15 into the gas-tank and

agaln compressed.
The cylnder 16 1s entirely separate from

the casing and is provided with a grooved
shoulder 17, which rests upon the upper part-

of the casmg 1.” This shoulder is provided

with a number of sharp-faced concentric.

grooves, as shown, which constitute baffling

and condenfsm-:r grooves to form a gas-tight

joint. The cvhnder is ‘preferably provlged
with an integrally-formed water-jacket 18
and a concentrically-grooved upper face 19.

~+ Upon the upper face 19 is a valve-support or

35

cuide 20, having a concentrically-erooved
upper 1&06 upon “which rests a valve cap or
crown 21. Secured to the upper part of the
cap 21 1s the gas-inlet pipe 22.

g by means of the tie-bar 23, which sur-
rounds the gas-inlet pipe 22 and through
which pass two or more tie-bolts 24, their
lower ends being secured firmly to the casing
1 and their upper extremities being provided
with nuts 25, by means of which tension may

 be mlparted to the bolts, and the tie-bar 23

40

- guide 20,

45

nuts 25 be set up ¢
By removing the nuts 25 and the tie-bar 23

21, the valve-
and c Tlmder 16 all bemﬁr firmly
locked in placc The tie-bar 23, restmﬂ' upon
the center of the cap 21, Whlch 1S spherlcallv
shaped, as shown, admits of tight joints he-
ng secured at all points, even if one of the
lrrhter than the other.

may be drawn down, the cap -

the entire upper portion of the pump may be
dismantled and the valve reached for exam1-
ngtion or removal.

The grooved and ground wmts between

~ the casing and its cover, the cylinder and cas-

35
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Ing, and the x«alve—suppoxt and cylinder and
‘crown are made up of a number of sharp-
faced concentric grooves which are made in |

one element of each two being joined. . The
parts before being pelmanent
placed together and one or bot
osclﬂated so as to make a c
orinding.

h rotated or

ose joint by
‘A grinding substance may be n-

| froduced befween the abutting surfaces, 1f

- desired, to assist the operation, although this |
is not necessary The sharp edges of the

.grooves will wear away, allowing. the two

63

parts to-closely:join. This crrmdmv opera-

‘on the suction-stroke of the

valve.
These parts
~are all firmly secured together and to the cas-

cas-1nlet ])lpe

v joined are : spring 39.

848,277

| tion is very easﬂy accomphshed when the

parts are made of cast-iron or other easily-
worked metal. The sides of the grooves will

o~

form concentric annular chambers which/~

will serve as baffling-grooves for the conden- 70

sation of any gas which may escape into the «

joinit, so that leakage will be almost &bso-

lutely prevented.

The valve 27 1s balanced and duplex—that_ '

is 10 say, it is balanced against pressure and

75 -

is doub]e the pressure-valve carrymg the

The wvalve. 27 1s

O&S-valve within .it. pro-

vlded with a stem.28, which Works within the

valve-guide 20, a tlght joint being secured by - -
30

means of the rings 29 and gland 30: Above
the valve 27 1s an ethbrmm—chamber 31,
into which gas under cyhndermpressure is ad-
mitted thlough the ports 32. . (See Fig. 3.)
A .spiral spring 33 15 used to seat the valve.

The gas at cylinder-pressure being admitted

to the chamber 31 when the valve. 27 is raised
by the pressure of the gas in the cylinder will

downward pressure on the valve to assist the

action of the spring 33, such pressure being
determined by the difference in area between.s -
‘erence of area may be proportmned by-’ .

the lower and upper faces of the valve.
diff
varying the diameter of the stem 28 of the

with which the outlet-valve engages, so that

The stem of the outlet-valve is of
small size relatively to the size of the seat -

piston exert a. .

the area of-surface of the Outlet—valve within =~
the equilibrium-chamber subject to pressure -

im the direction which tends to seat the valve
will be large relatively to the area of surface

valve.
The inlet-valve ‘34 is of the shape shown

‘and engages with a seat formed upon the

valve 27. The inlet-valve is provided with g
long stem 35, which passes within acentral
opening In the stem of the valve 27.
stem 35 is Lollow and communicates with the
chamber 36, which communicates with the
A free passage Tor the enter-

10¢

~within the cylinder tending to unseat the.

10§

This

Iic

ing gas threcugh the valve 34 15 ‘secured by -

means of the small lateral openings 37, which

' communicate with an annular passage 38

above the wvalve-seat.  The inlet-valve is

‘held upon its seat by means of the spiral

spring 39, which rests upon a shoulder 40,
formed upon the stem of the valve 27. A
nut 41 limits the vertical movement of the
inlet-valve and. to some extent serves as a
means -of adjustment of the tensjon of the
The gas-pipe*42 communicates
with the annular chamber 43 above the seat

of the pressure-valve 27 and serves to draw
- This valve 1s ex~ 13

off tha compressed gas.
tremely simple and has but one packing—
viz., the rings 29 and gland 30.  Its operation
is the same as all balanced Valves, Upon the
descent. of the piston the valye 34 is opened
by the inrushing gas, &nd uptm the aseent of

115
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the piston the gas is compressed between the |

piston and the two valves. Upon the pres-
sure within the cylinder exceeding that of the
spring 33 the pressure-valve will open suffi-
cientiy to permit gas under cylinder-pressure
to pass through the ports 32 to the chamber
31.

" The piston 44 is provided with a number of
packing-rings 45 of the usual type and has
integrally formed within it a cylindrical bear-
ing 47, which engages with a cylindrical head
48, formed integrally upon the upper end of
the connecting-rod 49.  The connecting-rod
is preferably ecast integral with the eccentric-
strap 50. The cylindrical cross-head 48 1is
kept in proper position relatively to the pis-
ton by engagement with the walls of the cyl-
inder, no other means being necessary. By
making the cylindrical portions 48 of a length
equal almost to the diameter of the piston

~and of considerable diameter a suflicient

bearing -surface will be secured, so as not to

require the need of any adjusting devices.

This bearing is extremely cheap and 1s etll-
cient in operation and may be very readily
taken apart by removing the tie-bolts, then
litting
turning the eccentric 9 until the head 48 and
piston 44 reach their uppermost limit, when
the piston may be slid from the head 48.

 The casing 1 may be provided with lugs

51, having openings for the attachment ot

supporting-bolts; so that it may be attached
to a wall or other support. |

In Fig. 4 is shown a construction having an

additional water-jacket 52 for the condens-
ing-chamber 13.  This jacket may be cast

inteerally with the cover 12, as shown, or

made bv attaching a separate cover thereto.
The water-jacket 52 preferably communi-

cates with the jacket 18 of the cylinder by

any suitable means, such as a pipe 53. The
circulation of water will pass through both
jackets and exhaust through the pipe 54.  In

the same view an improvement is shown by

5¢

means of which one of the joints will be dis-
nensed with and the chance of leakage re-

o .
duced. The cover 12 in this view bears di-

. rectly acainst the casing 1 and is secured

53

‘2

thereto bv the bolts 8, as hefore described.
The inner cover 6, which carries the bearing
7, is mounted within a shoulder 55, formed
upon the inner face of the cover 12 and en-
tirely within the chamber 1. The covers 6
and 12 are secured together, as shown, by
means of stub-bolts 56, entering threade:d

openings within .the cover 12 and passing |
through openings in the cover 6 and being .

set, up bv nuts 57, as shown. It is to he un-
derstood that the covers 6 and 12 are se-
cured. together -and the cover 12, with the
other cover attached thereto, applied to the
casing 1 ' '

~ As soon as the pressure exceeds the
“equilibrium thus established the valve will
open at every ascending stroke of the piston.

the cylinder 16 from its seat, then

&5

Having now described my invention, what

I claim, and desire to secure by Letters Pat-
ent, 15— | |

1. An improved pump which comprises in

combination, a casing with a cylinder-open-

ing, a cyiinder having a shoulder and engag-
ing with the eylinder-opening, baffing-

orooves between the cylinder and casing, a

valve-support engaging with the other ex-
tremity of the cylinder, baflling-grooves be-
tween the support and cylinder; a valve-cap
engaging with the valve-support, -batting-
grooves%e‘tween the cap and support, a tie-

bar engaging with the valve-cap and tie-bolt

connecting the tie-bar with the casing, and
means for imparting tension to the tie-bolts,
wheérebv the cylinder, valve-body and valve-

‘cap will be connected to the casing.

2. An improved pump which comprises in
combination, a casing with a cylinder-open-

‘ing, a cylinder having a shoulder and engag-

ing with the cylinder-opening, baffling-

‘grooves between the casing and aviinder, a

valve-support engaging with the other ex-
tremity of the cylinder, baffling-grooves be-
tween the support and cylinder, a valve-cap
engaging with' the valve-support, baftling-
orooves between the cap and support, a tie-
bar engaging with ‘the "valve-cap and tie-

bolts connecting the tie-bar with the casing,

the tie-bolts being secured to the casing, and

75

30

95

having nuts on their free ends, which engage -

with the tie-bar, and force it into engage-
ment with the valve-cap, whereby the cyln-
der, valve-body and valve-cap. will be con-
nected to the casing. |

3. An improved pump which comprises in

combination, a casing with a cylinder-open-

ing, a cylinder having a shoulder and engag-

ing with the cylinder-opening, baﬂling—

orooves between the casing and cyhnder, a
valve-support engaging with the other ex-
tremity of the cylinder, baffling-grooves be-
tween the support and cylinder, a valve-cap
engaging with the valve-support, batlling-
orooves hetween the cap and support, and
of spherical shape, a tie-bar engaging with
the valve-cap, and tie-bolts connecting the
tie-bar with the casing, and means for 1m-
parting tension to the tie-bolts, whereby the
cylinder, valve-body and valve-cap will be
connected to the casing.

4, An improved pump which comprises 1n
combination, a casing with a cylinder-open-
ing, a eylinder having a shoulder and engag-

Cing with the ecylinder - opening, baffling-

orooves Letween the casing and cyhinder, a
valve-support engaging with the other ex-
tremity ot the cy'inder, haffiing-grooves * c-
tween the support and eyvlinder, a vaive-cap
engaging with the valve-support, baffling-
grooves between the cap and support, and of

-~ spherical shape, a tie-bar engaging with the
| valve-cap, and tic-bolts connecting the tie-
. bar with the casing, the tie-bolts being se-

100
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cured to the casing, and having nuts on their

free ends, which engage with the tie-bar, and |

force 1t Into engagement with the valve-cap,
whereby the cylinder, valve-body and valve-

-cap will be connected to the casing.
- 5. An improved pump which comprises in

combination, a casing with a cylinder-open-
ing, a cylinder having a shoulder and engag-
ing with the ecylinder-opening, baffling-
grooves between the casing and cylinder, a
valve-support en%aging with the. other ex-

tremity of the cylinder, baffling-grooves be-

- tween the support and cylinder, a valve-cap

20

25

engaging with the valve-support, baffling-
grooves between the eap and support, and of
spherical shape, an entrance-pipe communi-

~cating with the valve-cap in the center, a tie-

bar surrounding the entrance-pipe and en-
caging with the valve-cap, and tie-bolts con-

- necting the tie-bar with: the casing, and

means for imparting tension to the tie-bolts,
whereby the cylinder, valve-body and valve-

cap will be connected to the casing.

6. An improved pump which comprises in
combination, a casing with a eylinder-open-
ing, & ¢ylinder having a shoulder and engag-

- ing ‘with the. cylinder - opening, bafiling-

30

crooves between.the casing and cylinder, a
valve-support engaging with the other ex-
tremity of the cylinder, baffling-grooves be-

tween the support and, cylinder, a valve-cap
engaging with the wvalve-support, baffling-
grooves between the cap and the support,

-~ and of spherical shape, an entrance-pipe com-

35

40

‘municating with the valve-cap in the center,
a tie-bar surrounding the entrance-pipe and

engaging with the valve-cap and tie-bolts
connecting the tie-bar with the casing, the

- tie-bolts being secured to the casing, and hav-
ing nuts on their free ends, which engage
with the tie-bar, and force it into engagement

with the valve-cap, whereby the cylinder,

valve-body and valve-cap will be connected

to the casing. |
7. Animproved pump which comprises in

- combination, a casing with a shaft-bearing,

and c¢ylinder and cover openings, a cover

carrying & bearing and engaging with the cas-

~ing, a cyhinder having a shoulder and engag-

50

O¢

05

ing with the cylinder-opening, baftling-

orooves between the casing and eylinder, »
valve-support engaging with the other ex-
tremity of the cy%inder,bafﬂing—grooves be-
tween the support and cylinder,\a valve-cap
engaging with the wvalve-support, bafliing-.
gmoves%)etween the cap and support, and of
spherical shape, an entrance-pipe communi-

cating with the valve-cap in the center, a tie-

bar surrounding the entrance-pipe and en- .

caring with the valve-cap and tie-bolts con-

‘necting the tie-bar with the casing, and

means for imparting tension to the tie-bolts,

whereby the cvlinder, valve-body and valve--

cap will be connected to the casing. =
. 8. An improved pump which comprises in:

e

| 848,277

| combination, a casing with a shaft-bearing,
and cylinder and cover openings, a cover car-
rying a bearing and engaging with the casing,
‘a cylinder having a shoulder and engaging
with the cylinder-opening, baffli

_ baflling-grooves
between the casing and cylinder, a valve-

70

support engaging with the other extremity of

the cylinder, baffling-grooves between the

support and cylinder, a valve-cap engaging )

with the valve-support, baffling-grooves be-
tween cap and support, and of spherical

shape, an entrance-pipe communicating with-
| the valve-cap in the center, a tie-bar sur-
rounding the entrance-pipe and engaging .

with the valve-cap and tie-bolts connecting

‘the tie-bar with the casing, the tie-bolts be-
ing secured to the casing, and having nuts on

their free ends, which engage with the tie-
bar, and force it into engagement with the
valve-cap, whereby the cylinder, valve-body
and valve-cap will be connected to the cas-
ing. - ' -
9. An improved pump which comprises in
combination, & casing with a shaft-bearing,
and cylinder and cover openings, a. cover car-

rying a bearing and engaging with the casing,
an eccentric within the casing, with stub-"

75
8¢

35

shatts mounted within the bearings, a con- -

necting-rod and eccentric-strap engaging the
eccentrie, the rod having a cylindrical head,
the head being substantially as long as the

diameter of the piston, a cylinder having a

shoulder and engaging with the cylinder-
opening, a piston, the said piston having a
central bearing WithinwhicE 1s carried the
head of the connecting-rod, the ends of the
head engaging with the cylinder-walls and
held in position by such means, a valve-sup-
port engaging with the other extremity of
the cylinder; a valve-cap engaging with the
valve-support, a tie-bar engaging with the
valve-cap and tie-bolts connecting the tie-

bar with the casing, and means for imparting
tension to the tie-bolts, whereby the eylin-

der, valve-body and valve-cap will be con-
nected to the casing, and the connecting-rod
held 1n posttion. PP

10. An improved pump which comprises
in combination,’'a casing with a shaft-bear-

‘ing, and cylinder and cover openings, a cover

carrylng a bearing and engaging with the
casing, an eccentric within the casing, with
stub-shafts mounted within the bearings, a

95.

100

10§

110 .

115 -

connecting-rod and eccentric-strap engaging

the eccentrie, the rod having a cylindrical
head, the head being substantially as long as

the diameter of the piston, a eylinder having

a shoulder and engaging with the cylinder-

120

opening, a piston, the said piston having a-

central ‘bearing within which is carried the
head of the connecting-rod, the ends of the
head engaging with the cylinder-walls and

123

held in position by such means, a valve-sup-

port engaging with the 01‘;l1er,extremit¥--of
‘the cylinder, a valve-cap engaging with the

130 .
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~ valve-support, a tie-bar engaging with the

- valve-cap and tie-bolts connecting the tie-

bar with the casing, and having nuts on their

1iree ends, which engage with the tie-bar, and

5 force 1t into engagement with the valve-cap,

.whereby the cﬂ:

valve-cap will be connected to the_casing,
and the connecting-roct held in position.

11. An mmproved pump which comprises

10-1n combination, a casing with a shaft-bear-

ing, and cylinder and cover openings, a cover

. carrying a-bearing and engaging with the cas-

-ing, an eccentric within the casing, with stub-

- shafts mounted within the bearings and held

15 1n position by the casing and cover, a con-

necting-rod and eccentric-strap engaging the

- eccentric, the rod having a eylindrical head,

the head being substantially as long as the

© diameter of the piston, a cylinder having a |
20 shoulder and engaging with the- cylinder-

- opening, & piston, the said- piston having a

~central bearing within which is carried the

- “head of the connecting-rod, the ends of the

‘head engaging with the cylinder-walls and

25 held 1n position by such means, a valve-sup-

_ port engaging with the other extremity of

~ the cylinder, a valve-cap engaging with the
support, and -ﬂfsphericaf) '

pipe communicating with the valve-cap in

30 thecenter, a tie-barsurrounding the entrance-

“.pipe and engaging with the valve-cap and |

tie-bolts connecting the tie-bar with the cas-
ing, and means for imparting tension to the
tle-bolts, whereby the cylinder, valve-support
35 and valve-cap will be connected-to the casing,
- and the connecting-rod held in position.

12, An improved pump which compﬁsés

inder, - valve-support and

shape, an entrance- |

|

‘opening, a piston,. the said

ing, and cylinder and cover openings, a cover
carrying a bearing and engaging with the cas-
Ing, an etcentric within the casing, with stub-
shafts mounted within the bearings and held

ing-rod and eccentric-strap engaging the ec-
centric, the rod having a cylindrical head, the

head being substantially as long as the di-

S

in- combination, a casing with- a shaft-bear-

40

1in position by the casing and cover,a connect-

45

ameter of the piston, a cylinder having a

shoulder and engaging with the cylinder-

central bearing within which is carried the
head of the cornnecting-rod, the ends of the
head engaging with the cylinder-walls and
held in position by such means, a valve-sup-
port engaging with the other extremity of
the eylinder, a valve-cap engaging with the
valve-support, and of spherical shape, an en-

Eiston having a-

trance-pipe commusicating with the valve- -

~cap in toe center, a tie-bar surrounding the

entrance-pipe and engaging with the valve-
cap and tie-bolts connecting the tie-bar with

casing, and having nuts on their free ends,

62
the casing, the tie-bolts being secured to the -

which engage with the tie-bar, and force it

into engagement with the valve-cap, where-

by the.cylinder, valve-support and walve-

cap will be connected to the casing, and the

connecting-rod held in position. , -

This specification signed and wimesse'd

this 5th day of J anuary, 1904, |
_ - RICHARD WHITAKER. -
Witnesses:: D

Ricaarp Dy=ER, -
JNO. RoBT. TAYLOR.
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