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UNETED STATES

15 Clmms

My mventmn relates 10 new a,nd 11531.111 1mprove-

_‘ments in pumps, and more p&rtlcu.larly to pumps |
'~f0f the reciprocating type.

-An object of my invention is to provide means

_for rﬂgulatmg f:he dlsplacement of a fiuid de-

" livery pump.

o -+ fully deseri

SR -ventmn as embodied in a lubricator of the force

Another obJect is to promde means whereby a

.. - plurality of pumps actuated by a common driving
- - member may be independently regulated to pro-
vide a desired discharge from each of the pumps.
.. -.The invention consists in the improved con-
© - struction.and combination of parts, to be more
RN ed hereinafter and the novelty of
- which . will be pa,fiﬂcularly pomted out and dis-
' rtmctly claimed.

‘In the accampanmng drawmgs 10 be taken as

* _ a'part of this specification, I have fully and clearly
..~ illustrated a preferred embommem of my inven-

tmn in which drawings—
- Figure 1'is a view in front elevatlon of my in-

feed: type ‘having the front cover plate removed,
and . certain of the pump. cylmders oml’sted fOI‘
clam vty of illustration; |

‘Fig. 2. 1s a view in Vértlcal sectmn 011 the lme-__
| 2—2 -of g, 1;-

- Fig. 3 is a detail. plan view, paltmlly 111 hOI’l-

. zontal central sectlon of a pump actuating mem-

- .. .. reference,

.35

- ber, and
- Pig.4 15 a detall sectmn on the lme a4 of F1g 2 |
Referring to. the drawings by characters of
1 d-emgnates generally a casing of a
© . lubricator of the force feed type such as is em-
- ployed in the lubrication of moving engine parts,
and partlcularly the parts of a locomotive -engine.
AR -The casing f serves as a support far certaln pump
. means to be described, and comprises a substan-
. tially rectangular bottom wall 2 from which rise
.- substantially vertical side walls 8, 4, and a rear

i wall 5. The side and rear walls support a top

o

wall 6, from which. depends a partition T which
Joins the side walls 3, & and extends adjacent to
the bottom wall 2 leaving a passage 8 therebe-
" neath.. The front of the casing f{ is closed to sub-
~stanti ally one-third of its height by a wall 8, above
S “which and closing the remainder of the front is a
.~ . cover plate or member {8 which is removably se-
. cured in place by studs {i screwed into tapped
.. holes {2-in the casing, and by nuts {3.
ER i N

At the m
top of the front wall 9 is a horizontal partition
14 which joins the side walls 2, 4 and the parti-
-tion T, and divides the front portion of the casing
1 into a pump chamber {5 and an oil chamber 6.
The: rear. portion of the casing ! between parti-
tmn T and wall. 5 forms an oil reservoir (1.
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Olof ‘ﬁ‘iithmf Lillia, Butrmt Mmh asszgnm' to
Detroit Lubricator Company, Detrmt DMich., a
| mrpﬂmtmn of I 'chhlgan o

Apphc VEIOT Ntwember 15, 1928 Seual Nﬂ 319, 715
o (CL. 134-—-27) | |

Through the top Wall 6 is a ﬁllmg opemng whmh o

Cpens into 1eserv01r 17, and is closed by a:COVer
Gr cap member {8 hlnged to the ca.smg I by
fiinge pin 19.

In the pump chamber {5 are a plurahty Qf*

glined and laterally spaced pumps 20 which are

. positioned in a common vertical ‘plane substan-
- tially parallel to partition 1 and which-are of -
similay- construction so that a detailed: descrip~
~tion of one of the pumps 20 -will suffice' for all.
Any ‘desired number of pumps may-be employed,
~depending upon -the number of feed lines: which
-the lubricater is to supply. Through the base:2
beneath partition 14 is:an aperture 21:which: is

closed by a screw plug 22 which supports and has

secured -thereto. as at 23, a filter medium- 28,
substantially- cylmdrlcal ‘wire: sereen -

preferably &
of fine mesh. Directly above the aperture - 21

0

is an- internally threaded aperture-29- through

the partition 14 into which is- threaded a-fixed

pump plunger. or piston 26° which extends up-
wardly into chamber §5 and has, at its lower-end,

a- head 27 which fits tightlyf'-"into' the-l—‘-}:apperf‘end'

of strainer 24, as-at 28. Longitudinally through
the plunger 25 is a hollow-bore 29 which ‘opens

~ at its lower end into an internally threaded recess
- 3%-.in head 27..
 hollow plug 31 is-a valve retaining  spider- 32.

The bore of plug- 3! is enlarged' in successive

" Secured in the recess 30“by a

stages to provide upwardly facing: valve seats33
34 for cooperation with- valve- members- 35, 30,

20

2%

, 30

preferably of the ball check type which open up-

wardly to vermit flow from chamber-{§ to the

bore 29. Mounted on the fixed plunger 26-forver-

tical reciprocation is a pump cylinder 3T having .

a longitudinal bore 33 therethrough with an in-
ternal annular flange 39 substantially ' midway -of
its length. Within the bore 38 -surrounding:the
plunger: 27 are spaced guide sleeves 40, 41- and

between which and around the plunger 26-are .

packing rings 42 of any suitable material. - The

rings 42 are compressed axially- and: expanded
radially to" prevent escape of oil between: the

plunger 2§ and the sleeves 40, 41 by a-coil spring
£3 which surrounds plunger 26'and seats on sleeve
80, and which is held under compression by a

- packing nut 44 threaded into the cylinder-bore
Within the bore 38 is-a valve: sleeve -
member: 46 which is of: reduced diameter, as-at

) tﬂ to fit within the flange 39, the reduction form-

38, as at 45,

ing an gnnular shoulder 48 which seats on:the

flange 39 to support. member-46.; The member 46
has a longitudinal ‘bore 49 ‘which -is-enlarged, as
at: 50, to provide.a valve chamber:-and an: up~
- wardly facing annular valve: seat $1:for coopera-

45
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- .tron Wlth a, Valve 52 preferably of the ball type

" which is normally held to its seat by a sprmg- |
.'member 93 held under cempressmn by a spider
54 which is fixed to member 46, preferably by -
burnishing the same over onto the spider 54.

- Through the top wall 6 in vertical axial alinement -
- with the fixed piston or plunger 26 is-an- 1nterna,lly.

'_threaded aperture 56 into which is threaded a

10

o ‘and between the sleeves 58, 59 are packing rings
15
~ 'member &I,

strokes..

‘second pump plunger ‘or piston 51 Wthh extends
‘downward through: wall 6 into the bore 38 of-

) Within the bore 38 above spider 54 .
- are spaced guide sleeves 58, 59, which surround

cyhnder 371,

plunger 57, the sleeve 58 eeatmg on the. ‘spider 54

80 which surround the plunger 5T1. Aetmg on the
. sleeve 59 and surrounding plunger 9T is a spring-
| preferably of the coil type which
.18 held under compression by a packing nut. 62 -
| -.,-'._threaued into-the upper end of cylinder 317, as
at 63. The sprmg member 61 serves to compress
the paekmg rings 60 axmlly and expand them

. —hradlally to. p1 event leakage of 0il past the plunger;_
. - -BY.7 The. erees-—se tional .area of - plunger 9T is
| substantmlly one-half the cross-sectional area of
‘plunger 26, so that reciprocation of the eylmder _'
.37 will deliver oil on: both the .up and the down
Longltudmally through the plunger 5T .
- is a bore 64 which is enlarged at. its upper end = ‘and normally pressed into engagement with a
- to provide an annular shoulder 65 serving as a

- 80 valve:seat for cooperation with a valve 66, ‘pref-
| ,erably ‘of the ball- typ ‘which is retamed in the
~enlargement of the- bere 64 by a spider 61, pref-[-"'
erably fixed in place by burmshmg, or the like.
~.The enlargement of bore 64 opens into an in-
-ternally threaded recess 68 into which is threaded |
- a-plug 69 through which. is a passage 10 trans-

~ verse to the. Jlongitudinal axis of -the plunger 5T7.

| ;.from the recess 68 into the passage 10. Surround-
-ing the plug 69.in the horlzental plane of passage
10 is a. circumferential bearing recess 12, within
‘which the plug 69 has a circumferential groove 13
:communicating with the ends -of passage ‘10,
Journaled in the bearing recess 12 is-a ring mem-
ber 14 having a radial boss or. extension 15 -
;through which is a passage 16 substantrally in the.'

- plane of passage 10 and which opens at its inner '
end into the groove 13.

40

%

o "_18 ‘or the like.

: & - _"meeha,msm for the . pump: cylmders 31,
*Jacentthepartltlon'land spaced. equldlstant from
.the vertical center line of casing | are-vertical -
sguide- rods 19. 80 which are fixed at their upper
ends in bosses 8l dependmg from top wall 6 and -
_at their lower ends in bosses 82 on the partition”
+14. Supported .on rods 19, 80 is a reciprocating

means comprising a plate member 83 having

. ﬁﬂe

‘Within the" pump chamber 15 is the d11v1ng

- vertwel bores 84 -85 the1 ethrough, through which

B5

- 40

w

. tangular. opening 89 in- ‘which is positioned for
horizontal movement a, slide block 99, the top and’
‘bottom faces 9f,
- gagement, with., uhe top and bottom walls respec-
tively of the:opening 89.

92 of which are in ‘sliding en-

- member.
-~ means for rotatmg the same.
-_eyhnders 37 adjacent- the ‘top and bottom ends-

_'_respectwely which  “serve as abutments R
,_~which over and under lie the ribs 86, 87 respec-
tively, but which are spaced- apart vertu:a.lly a-
_greater distance than the ribs 86, 871. Each of 15
- lugs ‘96 has a vertical tapped hole 98 there- S
‘through which overlies rib 86, and ‘threaded -

‘through each hole.98 is an adjustment pin or

-~ment faces: 101,

~ position.

‘The: outer end of boss
- 13 .may be provided Wlth a nipple connection 17
* o for.union with a feed line or conduit (not shown)

"~ “for delivery of ‘lubricant to the engine working

- the plate’ member 83.
' parts.

: ehember {6 are then ﬁlled W1th 011 or ether fluid

-Leakage between ring member 74 and - o
'lubnca,ntbymee,nsof thefilling .opening ‘normally =

"plug 69 may be preventecl by the use: of gaskets_ "

- Ad-

rods 79, 80 pass. Projecting forward from mem-
ber 83 are. substantially horizontal parallel verti-
_cally-spaced. ribs or flanges 86, 87, which ma.y-_': |
~-be.-connected by . spaced vertical
.;_strengthenmg the plate. member 83.
tially central-of ‘the plate is-a transverse .rec-.

ribs. 88 for
Substen- L

| _Trensversely through

2012244 L | . o
.__.shde block 90 is 2 Gyllndrmal aperture 93 Wmch e

serves as a journal bearing for an eccentric 94 -

~which is fixed on a. drive shaft 95. The shaft 95
‘may be journaled in any suitable manner for ro~
-tation, but is prelerably supported ‘in’ Journal_

beermge (not shown)- carried by depending par-

- tition T and. cover member 10, and preJects from .

any - suitable

Projecting from

100

10 for- enge.gement by

C IR

thereof are horizontal lugs or flanges 96, 87

-and . o

o

screw. member 99 for cooperation with rib 86 and-

“having a pe]ygona,l portion 100 prowdmg abut- 20
| Each of the pins 99 with its lug.
96 provides an ad;;ustable abutment. In the wall . =~
of each cylinder 37 is a horizontal cylindrical =~ = -
._3soeket 102" which is positioned at a point within =~
“the vertical limits of adjustment of-the head 25
‘180,  Within socket 102:is a pin or ‘detent mem=- =

25 -

ber 163 which is longitudinally slidable therein =~

~face 101 of the portion 100 by a spring member R

186 which is chrectly above the members 99 for

ing 196

eyhnders on the. p1st0ns or plungers
-The eperatlen of my:device is as follows

194 to thereby hold the member 99 in adjusted 3¢
‘The upper end of each member 99 is
provided Wlth a slot or kerf: 105 for engagement_f]
by an adjusting. tool such -as a. SCTEeW driver, = -
" Through the top:wall 6 of casing | is an opening”*gs_- o
~ access- thereto and which is closed by a cover -
| - member 107 pivoted on a pin 108 so that it may
~In the plug 69 is an axial passage T| which opens e swung into or out of closing relation to open- -
Extending forward from the plate
“member 83 beneath the rib 87 are pairs of verti-
 cal spaced guide members 109 which cooperate =
with: lugs 971 to guide the- vertical remprocatlon RN

‘of the cylmders 37 and prevent rotatmn of the._

| ‘“The ,.
.""_mpples 17 are co'mected to conduits or pipes (not " L

shown) which -lead to the engine parts -to be: . -
lubricated; and the shaf.t 95" is operatively con- - .

--The . reservoir

- _neeted to a drive- means which - will rotate the o
_shaft and thereby cause vertical reelproeation of
41 and -

closed by cover member 18.- It will be noted that . :

~ the cross-sectional.area of plunger 57 is substan- 53
“tially one-half the cross-sectional area- of plunger: .
26-and therefore recrpreea,tlen of cylinder 3T will -
cause 2 continuous feed of oil since the piston 26 =~
~on the down stroke of cylinder 37 will force: twice -
‘as much'oil" above check valve-52 as can be
. retained ‘in the' cylinder thereabove, and upon- -
the up-stroke the oil retained above valve 52 will - .
‘be displaced by p1ston 57. In F1g 2; the pump 200
.is shown gs- a,dJusted for maximum- feed, since. -
- the - member-99 is in ‘engagement with flange as

153
o

o

85
and lug 97 is in -engagement with flange 81 so - .
that cylinder 31 must move with and'to the ful -
.:-.'extent of the: streke or ‘movement of member 83.
_Any of the pumps 20-may have the feed there-
from -discontinued by slidmg cover-member 101
- from slot 106, and then unscrewing the member =
99 to raise the head “180 until the distance be- =
- tween head 100 and lug 97 is greater than the
* distance between the top and bottom faces of =

'J'__.;ﬂa,nges BE 81 reepectlvely plus the stroke of

'?'0_-”'_ |

S
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| *member 33 *i; €., the ‘distance member 83 .is
~moved in one: dJrectIen. by :the:: eccentric 84,

When theé: member. 89: has:been so:adjusted, it
wﬂl ‘e apparent thab movement of -member. 83

5 «wilkhot e imparted to.the eylinder. 3% which has

~“reen: so.adjusted while cylinders not 'so adjusted

will-be: rec1preeated by - movement of member 83.

- -By:screwing the.member 8%:toward the flange 86

from the-position in. which.feed is discontinued,

e.ny*degree of ‘movement:of member 82 may be

-imparted to:the adjusted cylinder 37 and conse-
o guently any: rate of feed of the pump may:be cb-
- tained:s: The detents: 103 ‘serve as locks to:prevent
- rotation and change of setting of serew members __
-8%: during-operatien-of .the pump.

- Although I ‘have . described. my mventmn as

,embedled in:a. Jubricator-pump; it will, of course,
B _-ff':_-befundersteed that: the:same may: be employed
| - -gn:reciprocating: pumps hewng ether uses then

:the pumping’ of- Iubmcent -
What I .claim and .desire. te eeeure by Letters
Petent of :the United-Sfates sz 77 - o000
koA pump of: the character described; eere.prrs-

R mg cooperating relatively reciprocable piston and
~. 25 -cylinder-members, reciprocating ‘means, guide
S50 ‘means: cooperable: with: and -compelling straight
. line movement of said means, thé reciprocable
. - member having abutment means in the plane of
.- . ““movement-of said reciprceating means, said:abut-
~ment means being spaced longitudinally:-of the re-
~.ciprocable: member. a’ distance greater. than the

- Stroke .of said reciprocating means, and means

. to cause operative engagement of said recipro-
c- - eading -mieans and sald abutment. means whereby
.35 sgid rempreeetmg means: wﬂl move seld remprece,—
- _'.?..'--,.ble member. il -

x5 2.0 A-pump of the eherecter deucrlbed eemprle-
o mg eepperetmg relatively reciprocable piston and -

5 cylinder- members, - reciprocating .means, guide -

means-cooperable with and. compelling straight
Hne -movement: of : said- means, .the reciprocable

member having abutment means in ‘the:plane of =
movement of said reciprocating means, said abut-
. ment means being spaced longitudinally :of. the
. regiprocable member a distance greater than the -
. 7. sgrokerof said reciprocating means; and adjustable
Y - means to cause operative engagemerit of ‘said.
o reciprocating means and: sald abutment means

L Whereby said recmreeatmg means will move said

50 reciprocable member, said adjustable means be-
- -2 'ing operative to regulate the stroke imparted to
' - said reciprocable member by said recmroee.tmb

means

3. A punip ef the eharacter descrrbed eempus-

ing cooperating reletlvely reciprocable piston and
" cylinder members, reciprocating means, guide

means cooperable with and compelling straight

- .7 line movement of said means, the reciprocable
AT ‘member having abutment means in the plane of
- -”60'_"'--ment means being. spaced longitudinally of the
| _;-re01preeeble member a distance greater than the
_ .stroke of said reciprocating means, admsteble-
- means  to ee,uee operative engagement of said
reelproeetrng means and said abutment means
_ whereby sald reciprocating means will move said
. reciprocable member, said adjustable means be-

movement of said remproeetmg means, said abut-

ing operatrve to regulate the stroke imparted to

- said reciprocable member by said reciprocating
.= Ieans, and means to hold said adjustable means
.. "% in adjusted position. -

oo o 4, A pump of the character deserlbed compris-
... ing a fixed piston and a cylinder mounted thereon
.7 for reciprocation, reciprocating means,
| mea.ns ceepereble Wlth and compelling stra,lght -_

| -reclpreea,tmg

euide -

Jine movement of said means said cylmder he.v— |

ing ‘means. spaced: longitudinally thereof, said

- third-named means being in the plane of move-
~ment of said reciprocating means, means to cause
‘operative engagement of said reciprocating means -
and said third-named means whereby said recip~ -

rocating means will move said. eylmder said re-

ciprocating means having a:guide groove, and
means.on said cylinder extending into said greeve*'
10 prevent retetren of eeld eylmder rela,twe te sa&d-
‘platon | *

2. A perep Ol the ehe,r eter descrrbed eompns—

10

lmg a fixed piston.and a eylﬂnder mounted thereon

for .reciprocation, spaced members projecting
from: said cylinder in longitudinal alinement, 13
‘means . positioned. between said
~members, guide means cooperable with and com- o
- pelling straight line movement.of said means, the -
‘length of the stroke of said means being less than 20

the distance between szaid members; and means
carried by one ol said members: and operable to

reciprocating
egemet movement relative 0 the . other of said

engage said reciprocating means and- hold said
means -in engagément: with and -
 members whereby said reciprocating means wrll_"_%
_1mpert its full stroke to said cylinder. -

-6. A pump of the character d&SCI‘led compris-

mg & fixed pisston ha.vm;, a :cylinder mounted
thereon for reciprocation, a plate member mount-
‘ed for reciprocation longitudinally of said cyl=-

inder, flanges projecting from said member toward

30.

said eylinder,lugs on said cylinder overand under- -

justable means carried by one of said lugs and

" lying. said Banges, the distance between said lugs '
 being greater than the distance between. said
: flanges plus the siroke of. said membe1 and ad-

35

movable into the pet_h of _mevement of one of said =
flanges whereby said one flange will engage said

adjustable means: upon one stroke of a reciproca-

‘tion of said plate member and the other flange will
engage the other lug upon the reverse stroke of

‘the recipr ecetlen te thereby reelpreeate eard cyl-—
mder ' -

40

. A pump. ef tne ehereeter deeenbed eemprls- '

ing -a fixed piston having a .cylinder mounted

thereon for reciprocation; a plate member mount-

45

ed for reciprocation longitudinally of said cyl-

inder, flanges projecting from said member: {0~

- ward said cylinder, lugs on said cylinder over and -
underlying said flanges, the distance between said
lugs being greater than the distance between
said flanges plus the stroke of said member, ad-

50

justable means. carried by one of said lugs and

movable into the path of movement of one of said

flanges whereby said one flange will engage said
adjustable means upon one stroke of a recipro-
cation of said plate member and the other flange

8. A pump of the eherecter descrrbed com-

bers, a plate member positioned laterally of and

55 |

- will engage the other lug upon the reverse stroke

~ of the reciprocation to thereby reciprocate said
- cylinder, means to guide the reciprocation of said
eylinder, and means to held said adjustable means
-111 adjusted position.

60

prising cooperating piston and cylinder mem-

65

reciprocable longitudinally of said members and

- having a flange extending toward said members,

one of said first-named members being recipro-
cable relative to the other of said members and
having abutment means adapted for driving en-
gagement with said flange, and means to regu-

70

late the reciprocation imparted to the recipro-

9, A pump of the character descrlbed com-

cable one of said ﬁrst-named members by smd
plate member |

% |



prising cOOperatmg relatively recmrccable pis-;
ton and: cylinder members, a plate member re- -
ciprocable. lengltudmally of said: members guide .
- ‘means for said plate member,. the reciprocable
- &5 one of said first-named members having longi-
‘ © tudinally spaced members . ccoperable with said -

plate member, and adjustable means. to impart

the recmrecatlen of said plate member to .the
reclproeable one of said first-named members.

+10. :A pump -of .the character described, ‘com-
Drlsmg cooperating relatively. reciprocable piston

and cylinder members, a plate member recipro-
cable longltudmally of said members, -a fixed

gu:lde member extending substantially parallel to.
“the: relatively remprocable members, . means on
said plate. member cooperable with said guide
member to guide: the reciprocation of said plate
_'member;: the reciprocable one of said first-named :

members having lengltudmally spaced members

-cooperable with said plate member, and means to~
cause engagement between said- spaced members
and said: plate member ‘whereby to transmit the
~ reciprocation of -said- plate member to: the re- |

ciprocable one .of sald ﬁrst-named members
-11. A pump of the character. descrlbed com-

prlsmg ‘cooperable’ relatwely reclprecable piston |
~and:cylinder members, a plate member recipro-
cable longitudinally of .said members, said plate
- member-having spaced flanges extending toward
“and transverse to the path of movement of the -
rec1procab1e one of said ﬁrst-named members B

§ - and means carried by the reciprocable one of

.‘35

-said first=named members cooperable with said |
- flanges” for regulating the movement 1mparted'_ -
to the: reelprecable one of- saad ﬁrst—named mem- |

bers by said plate member

12, A pump of the character descrlbed ‘com-
prlsmg 000perable relatlvely reciprocable piston
and .cylinder members, a plate member. recipro- -
cable longltudmally of -said members, said: plate
-member having spaced flanges extending toward
-and transverse: to. the path of movement of the
reciprocable one . of sa1d ﬁrst-named members'
‘means carried by the: reciprocable . one of said
first-named members cooperable with said ﬂanges K
for regulating the movement. imparted to the
remprocable one of said. ﬁrst—named members;_
by sald plate member and gmde means on said LT

.....

2012,244 ST T e T T , )
: 'plate member cooperable with the reclprocable-,-- S
one: of: said first-named members. ‘
'13. A pump of:the character- deacribed com o
i ,prlsing relatively reciprocable piston and’ cylin="
_der members, a plate member movable relativeto = 8 - -
said members and being guided for reclproca.ﬁnz_; o
- ‘movement . substantially. parallel to the plane:of
movement of :the reciprocable one of said mem- -
“bers, said plate-member having a bearing, an
.eccentric journaled in- said ‘bearing  and‘ being.
operable to impart movement to said plate mem- -
- ber,  and :motion. tra.nsmittmg neans. operativeb" I |
. positioned between said one reciprocable. mem- .
.- ber-:and said plate. member for determlnlng the .
extent of motion of said plate. member tra.ns-':i'

mltted to: said one: reciproca.ble member..

14, In a lubricator of :the character deecrlhed ;o
& plurahty of pumps,: each. of said . pumps com-
_ prising relatively - reclpracable piston and cylin~
der members, a plate member: movable relatlve to
 said . reciprocable: -members and ‘guided for re-
clprocatmn substantlally parallel to:the: reclpro-: __
_cable ones of said members, means acting on said -
- plate member to reciprocate: said plate mem-
-~ ber; ‘and motion trans:cmtting means. projecting
‘-_;laterally from each of the: reclprocable ones-of - C
said relatively - reciprccable members and  co-
operating with said plate member, said: mot;lon*_.’
~transmitting - means extending tra.nsvereely $0 -
said plate member and acting to transmit the mo-
“tion of said plate member to each of the recipro--
~ cable- ones of sa1d relatively reciprocable mem-_
_bers - |
158, In a lubricator of the character described.; ‘
‘a plurality of pumps, each ‘comprising relatively
- reciprocable - piston and
plate member having a bearmg and guided for
reciprocation - substantially - parallel to- the re-
-ciprocable ones of said members, eccentric means_ -
journaledin - said bearing and- acting on:said
plate member: to reciprocate said plate member,
- -and adjustable means operatively positioned be-*
- tween said plate member and each of the. recipro-::_.
- cable -ones -of - said relatively: reclprocable mems-
" bers for transmittlng the motion .of sald: plate ¢8
- member to the reciprocable- ones ot sald rel&- e
_-tively reciprocable members. S
el OLOF FRITHIOF LILLIA

cylmc‘ler ‘members, &
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