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To all whom it may concem o :
Be it known that I, Frang G.. LYNDE -2

citizen of the United St‘ttes, residing in the

city of Newark, county of Essex, and.State

‘of New Jersey, have invented: certain. new
and. useful- Improvements -in - Motor-Valve

Construction, -of. Whlch the foﬂowmg 1s a
specification: :

.My invention 1elates in geneml ’co a. pneu-
matically .actuated motor ‘of -the type par-
ticularly -designed: for- duvmg the. take-up
spool: mctuatmd ‘mechanism® in-player. planos

and: p‘utlculzuly ‘relates to 1mp10vements an
‘the slide valves in such: motors..,

- The 'efficiency of these: motms obv1ously

-depends, among ' other - features,: upon . the

elimination, as- tu a8 possible;.of- leakage ot

the pneumatic power in its-passage:- thlough

the motor. . In.the slide valve.control. type

of such'motors it has-been' discoverew that a

large perceritage of this wasteful leakage oc-

CUrS - ‘between the slide block and. its: uoact—
ing guide plate.:

The engaging faces of the
shde bloek and the: omde plates iare .usually

flat - surfaces 'dnd themetleally should .not

leak. With careful workmanship. _the . mo-
tors leave the factories-with little, if any
leakage 'at - this- place but after the:device
has: been in-use for a while some leakage de-
velops plesumftbly due to' a. slight warping

of 'the engaging ‘surfaces: ; These surfaces

dare preferably formed of Wood but in. order
to eliminate this leakage attempts have been
made to form-the surface of different metals
but this did not eliminate-the leakage. .;: « .

Accmdmdly 'one .of | the objects, Sof: thls
1nvent10n is'to . pr0V1de a_simple. form: of
slide. vmlve an Whlch the leakage is: mlnl—
1n1zed B

I fxtt‘un this, ob]ect in general by formln@r
one.of the surfaces in,its. cconventional: flat
form and to design. the other. surface. so that
it may flex‘itself and thus conform to. any
slight: 1r1ecrula11t1es which may: developx in
the flat surface. : .. .

.The sliding block is. usually eonneqted to
an actuatmgvcrank—shaft and.: it:;shas.;been
found that this crank-shaft, especially. when
operating:at the high. speed usual with:such
a devme, has a tendency to set up. a.wasté
motion. 1n the: slide., block. .which: tends. :to
cause the same to irock tmnsversely of Ats
line of reciprocatory. movement:., BRTEES

+ Accordingly;: another :object. of ‘the in-
Ventlon incidental: to .the ..general object to

‘conserve the, pneumatlc power s to prov1de

‘a.type of: connection between. the actuating
crank- shatt and ‘the sliding block which Wlll
tend . to:minimize the tmnsm1ssmn of any
motion otherithan that which causes the de-
51red 1}901procatory motion, ..

" I.attain this- object broadly. by prov1dln0
- -Joose'.connection -between; the drive shaft
and - the.sliding block, which. connection is

designed to, permit any. incidental rocking

of.the: rconnections without transmitting this
irocking. .to. the portion .of, the slide block
'which -engages:the guide plate. . - 1.

--i Various: other . ob}ects and: advantages of
the .invention..will .be: in. part obvious from
an 1nspect10n ‘of the accompanymg “draw-
ings;and.in:part, will be more fully set forth
in the..following- particular:description of
one.form of mechanism embodying. my in-

Ventlon, and the -invention.also: consists’in

certain.new.and. novel features of construc-
tion , and:.combination: of parts heremafter
setiforth and claimed..:
: HReferrlnov to the' accompanynm drawmvs

. Figure: 1 is a front, view, in. elevation ot a
:prefel red embadiment of my invention with
parts- \bzoken away to show inter nal con-
struction ;: . :

F10.19 18 4, transv erse sectlona V1ew t‘lken
on the line 22 of Fig. 1; :

. Fig. 8.is aview of the Leal 51de of a. form
of, slide: block, slightly differ ent, . hom the
block shown in.Figs. T and 2;

‘Fig. .4 .is .a.]longitudinal - sectlonal v1ew
throufrh another form. of slide block ;- and

Flgs 5.and 6 are Views. lllustlatlnq stlll ’

another form.of the slide block.,

The motor includes . suppor tlng :E1 ame 10
within the, uprights..11:.0f which: is’ jour-
naled: a' driven multi-crank-shaft. 12, ,de-
signed to be connected with the mechamsm
to:be driven, such_as the take -tip spool in the
spool box (not :shown). " The motor illus-
trated is a. six-point: motor ‘with the, pneu-
matics arranged: in pairs and otherwise re-
sembling, .in .its. general: construction,: the
front portion of the motor. forming the sub-
ject-matter.of my co-pending apphcatlon for
pneumatic mators; filed June; 16 1916 Serial
No. 103,918.: Ll
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The! motor pnopel comprlses a Veltlcally '

dlsposed combined support and ténsion box
18, preferably.in the form of a. flat board
prov1ded :with a. longitudinally . dlsposed
Wlnd ‘passageway or : tension . reservoir
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chamber 14 connected by the hose connec-

tion 16 to some suitable source of pneu-

matic power. -
In the device “illustrated there is shown

three pairs of pneumatics similar in. con-. -

struction so that the descmptlon of any one
%an will be sufficient for any othar pair.
escribing any one pair of pneumatics and

its controlling valvular mechanism it will

be seen that a guide plate 17 is fixed to the

front of the tension box and is provided

with three parallel and-. vertically spaced
ports communicating with passageways ex-

~ tending into the board: = The middle port

18 opens directly into the longitudinally

extending wind-passageway 14 and the up-

per and lower ports 19 and 20-lead by means
of their alined passageways directly into
their corresponding pneumatics 23 and 24
mounted in the back of the tension box.
Each pair of pneumatics, considered verti-
cally, 1s designed to actuate a lever 25 and
all of the levers are codperatively connected
to the crank shaft 12 to rotate the same by
the vibration of the diaphragms as is usual
with one known form of such devices. -
The guide plate 17 is provided with a

smooth oute1 face 26 constituting the work--

ing face for a coacting shdlng block 27.
The slide block is mounted for reciproca-
tory movement vertically and longitudinally
on the outer face of its corresponding guide
block. The contacting faces of - the block
and plate are made as fat as is mechanically
possible in ‘the construction of the device.
The inner face of the slide block is provided
with a pocket 28 having a-dimeénsion length-
wise, sufficient to cover the middle port 18
and one of the end ports 19 or 20 depending
upon the limiting position of the slide block
in either of its remprooatmy directions, but
this pocket is of a length less than the length
which would cover. the three ports in" the
guide plate.  The slide block is actuated by
a depending valve rod 29, the lower end of
which is bent laterally to form a pivoting

- pin 80 adapted to engage in an aperture 31

65

in a. plate 32 constituting part of a connec-
tion with the crank—sha‘i‘?t 12-and arranged
so that the rotation of the crank—slnft wﬂl
reciprocate the slide block.

Different portions of that face of the shde
block which engage the guide plate are flexi-
ble relative to each other, so-that the slide
block will tend to engage ‘the. surface of the
guide plate.even though it may have become
qu‘ped during use.

- One means of obtaining this flexibility is
to form the block of two parts shown in
Tigs. 1 and 2, connected across the pocket. by
means of any air tight joint 83: This joint

‘is ‘preferably a stup -of. leather. contiectitig

the ‘adjacent faces of the pats of the block
in such a manner that leakage will not oc-
eur’ throucrh the- Joint! Th]q ‘connectionis

1,311,660

: satlsfactorlly attamed simply by glumg op-

posite sides of a leather strip to the contigu-
ous ends of-the block which has been sawed
transversely across its center.

-The one-joint construction shown in Fig.

1 had worked satisfactorily, especially where

a high suction pressure is maintained in the
tension passageway 14. It is understood of

“course that the vacuum in this passageway

tends to maintain the parts of the valve
block in close engagement. with the qd]wcent

‘portions of the guide plate.

~As shown in Fig. 3, the block is smulmr to
the block shown in I‘lg 1, except that it is

formed of four parts with three joints 84
‘thus providing a greater degree of ﬂe‘nblhty

than is present in the pre?urred form:: In
Fig. 4 the block is formed of a flat cork com-

‘posmon 84’ with fabric facings 85 on oppo-

site sides which fabric cover: ed cork board i is
designed - to provide a highly flexible -en-
gaging surface for the sliding valve blocks.
However, as'the wooden blocks are suscepti-
ble of a hlcrh degree of polish, the preferred
form is of an advanta@e, in ‘that the fric-
tional resistance is reduced to a minimum in
the wooden blocks of relatively few parts.
Inorder to guide the slide block, the back
thereof 'is -pr: ovided with a lonoqtudunlly
extending ‘slot 86 in which is positioned a
guide 10d 37, one end of which is fixed to

“the tension box and the otheI end of which

is- free.. This rod is of spring metal and
bears ‘gently on the back of the slide’ block,
thus further tending to hold the same in
close engagement with the face of the guide
plate. By means of this free end constmc-
tion:of the guide rod, it is possible to spring
the rod out of the slot and thus’ quickly re-
lease the sliding block from its engagement
with the guide phte in case it 1s desired to
replace the guide block or refinish or lubri-
cate the surf‘tce of the guide plate.

In order to-minimize any abnormal action
of the crank shaft, or its connections, on the
portion of the slide block which engaoes the
guide plate, the connection with the guide
plate is preterably-a loose connection and for
this purpose the portion:of the block-con-
taining the slot 86 is in the form of ‘a longi-
tudmacﬂy extending guide strip 87"
site longitudinal side Jportions of thlb strip
are connected by means of a-pair of leather
buttons ‘38 to opposite sides of the portion of
the block engaging the guids plate as shown
in Fig. 2.  As shown in the form of the’in-
Ventlon illustrated in Fig: 4 the guide strip
is fastened centrally to the plate engaging
portion by means of a single prOJecmon 39,
The lower end of the. ou1de strip is formed
into,a pair of parallel projecting lugs 40 be-
tween which is supported a plvot pin 41 into
which extends the upper end of the valve rod,
29. A set screw 42 eng: gages the valve rod to
secure the-same-to the pin and- prov1des ‘q
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means for: adjustmg the: posmon of the rod
relatlve to. the slide block..~ .

-The slide bloek shown in: Flgs 5 and 6 is
connected directly'to the rod 29 without the :

5 rocking connection shown in the. other :

forms of the slide block. “Where the crank- -
“shaft —and - its : connecting = mechanism : is
- formed of high class'machine work; the.rod
29 can .be- connected *directly: to the slide -

10 block without any" materml rockmg eﬂ"ect

from the- crank-shaft. . .

In: operation,:it will - be -understood’ that
- the motor will operate as has been' described -
- in detail in'my copending application above -

15 identified: - In devices equipped “with the

flexible form of sliding blocks herein -dis- -
closed the parts of the blocks will ride across
“theface of:the guide plate with' sufficient -
play ‘between :the parts to: ¢ause the block

20. to closely adhere to the Surface of thé gulde

a7

‘plate ever- though it may be warped.  The

Hlat” entracrmg surfaees are ma[mtalned as 'éx-

“tehsive'as poss1b ; 80 45 to insure’diy eusy
“sliding ‘movemeiit - of the’ pwrts relative fo ¢

25 each other and to reditce -the possibility of

‘the air ’p‘lSSlntr between the block dnd g atude
plate
"Any movement VthCh fay” be sel ‘1‘1’
“through ‘the action’ of_th" et _shaft ‘mll

30 not be transmltted to'the portion of the slide

he gulde plate so* that the

“block: engagmg
‘bey mOVed ‘merely i ‘its

shdln(r block™ Wll

rec1procatory direction'in Whlch dnectlon it

mll ‘be guldecI by’ 1t§».‘,r;ru1de rod.”

While T ‘have’ shown and “deseribed; fmd
have pointed out in the annexed clalms’ cer-
tain' novel featuree of ) my mventlo
“be undérstood’ that yar
stitutions. and’ changes ‘in"the ‘Torm and de-

40 tails' of ‘the ‘device- ilustrated and in 1ts

60 of a tension box, a

operation may be made by those “skilled in
the art without departing’ from' the spirit
of the invention. ..

"Having' thus “déseribed * mny 1nvent10n

45 claim:

1. In a pneumatic motor, the combmatlon
of a guide plate having a working face pro-
vided with a plurality of openings there-
through, a slide block mounted for recipro-

50 catory movement and having a working face

engaging sald working face on the gu1de
plate to control said apertures and ineans
for guiding the slide block parallel to said
apertured working face, one of said work-

55 ing faces being flexible thereby to adhere

closely to the other face as it is slid across
the same and thus minimize leakage between
the faces.

2. In a pneumatic motor, the combination
guide plate having a
working face provided with an aperture
opening therethrough and into the tension
box, a slide block mounted for reciprocatory
movement and having a working face en-

66 gaging the working face on the guide plate

-8

to control..said .aperture; the working face
.-of :the slide block being: flexible. thereby to
-adhere - closely: to-the Woero face of the
‘guide plate. and thus minimize leakage be-
tween. the .faces as the slide block is recip-
‘rocated -back :and forth across: the guide
" plate. :

3. Ina: pneumatlc motor the combination
‘of a- guide plate having-a- WOI‘kan‘ face pro-
~vided ~with ‘' an aperture opening - there-
through, a slide -block mounted for recipro-
eatory movement:and having a working face
engaging said working. face on the guide
plate:to “control said ‘aperture, said  block

being : formed of -a plurality of parts co-"

acting ' to form:the -working ‘face-in parts
“ movable ‘relative to:.each other during the
-movement: of: the ‘block along ‘the- wmkma
face of the guide plate. -~

“4:- In'a'pneumatic motor, the combm‘ltlon
of a guide plate having a- workma face pro-
tvided  ‘with'an" ‘aperture - opening - there-

vthroughy a'slide block mounted for recipro-

* catory movement and: havmg a working face
‘engaging“said’ working 'face .on ' the «rulde
“plate” to eontrol’ sald apertire, said’ block

‘belng formed of a'plurality of parts co-

acting to form ‘the 'working face in parts

“movable’ relative ‘to ‘each 0the1 during the
,movement -of ‘the block’ along the . working"

face - of ‘the oiide 'plate, and an’ air: tlcrht

" joint’ for ﬁex1bly connectmg the parts. -

s In'‘a‘pnetim matic motor, the combination
‘with' A tensmn 0x ,demgned to have an’'air
‘pressure therdin less than atmoepherlc pres-
sure, of two valve members hhving engaging
faceb mounted to shde relative to- -each other,
orie; of ¢aid valve: members na,vmg an opei-
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“ing’ exten ng- therethrouah and open to'the

“16w pressuré i said tension box thereby con-'
“stituting ‘plieumatic: meins’ actmg on. sald
‘members’ to maintain the same in sliding

. engagement, one of sald members 1nclud1n0
"9’ flekible sliding surface adapted to com-

~“pensate for irregularities in the engaging
faces of said members as they slide relative
to each other, said flexible surface acting to
minimize leakage between the members dur-
ing their relative sliding movement.

6. In a pneumatic motor, the combination
of two valve members having engaging faces
mounted to slide relative to each other, one
of said members having a pair of apertm es
extending therethrough, means for guiding
said members relative to each other, pneu-
matic means acting on said members and
tending to maintain the same in sliding en-
gagement, one of said members including
means for compensating for irregularities
in the engaging faces of said members and
thus minimizing leakage between the mem-
bers, a driving member and a. flexible con-
nection between said driving member and
one of said valve members.

7. In a pneumatic motor, the combination
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of a member provided with a slide surface

~having an aperture opening therethrough,
-a block slidably mounted.on said surface to

control -said aperture, said block including
two parts and a joint connecting said parts

- whereby the parts are capable of relative -

movement, said joint extending transversely

-.of the line of travel of the block.

8. In a pneumatic motor, the combination
of a member provided with a surface having
a. pair. of apertures -opening therethrough, a

- block slidably mounted on said. surface and

provided with a pooket adapted, when. the
block is in one position over.the aperture,
to open simultancously to both of sald aper-
tures, said block being formed of two parts,

and a joint e\tendmg across. the block -at -

the pocket and.connecting said -parts where-
by the part at one end of the pocket possesses
movement relative to the part at the other
end of the pocket.

9. In a pneumatic mot01 the comblnatlon,

ot a member provided W1th a.surface having
a pair of apertures opening therethrough, a
block slidably mounted on. said smf&ce and

provided with -a pocket adapted, when. the
block is'in one position over the aperture, to

open simultaneously to. both.of said.aper-
tures, said block being formed of two parts,
and a joint e\tenchng across the. block at
the pocket and connecting said parts where-
by the part at one ‘end of the pocket, possesses
movement relative to the part at the other
end of the pocket, said joint being air-tight
whereby 1eak‘we out of the. pocket thr: ou«rh
the joint is muumlzed o

10. In a device of the class aescnbed the
combination of a crank-shaft, a guide pla,te,
provided ‘with an aperture e\tendlno there-
through, a block slidably mounted on said .
plate to control said aperture, a guide strip,

flexible means. for. loosely connectlno the .-

1,311,660

- guide - strip: to said block, a.guidé rod en-

gaging said strip to conﬁne the movement

- of said block in one direction-and a connec-
~tion between said guide strlp and said crank-
-shaft. : .
“11. TIn a device of the class descrlbed the
-combination. of a crank-shaft, a guide plate
s provided .with an aperture ext’endinfr there-

through, a block slidably mounted on said

- plate . to control - said. ‘Lperture, and means

for connecting said block with: said crank-

- shaft, said means including a universal con-
“nection with the block wheleby the sliding

engagement of said block on the guide plmte

combination of a:pair of valvular membels

-slidable relative to each other, a crank shaft
- for causing said relative movement; guiding
- means 1ncluchng a strip loosely connected to

one of said valvular members, a-guide rod
engaging said: strip to guide the same, and
a valve rod pivotally connected.to snd strip

~and to said crank-shaft. :
13..In a-device of the class descnbed

the combination of a pair of valvular mem-

“bers slidable relative to each other, a crank

shaft for causing said. relative. movement, a

- guiding strip loosely fastened to one of said

members, said strip provided with a guiding

groove and a guiding rod fixed in posfmon

and- disposed in said groove to confine the
movement of the strip:in one direction, said

strip being free to roclk about said rod as an.

axis, .
Signed at Newark in the county of Essex
and State of New Jersey this twenty. sixth

,d‘ty of September, A. D. 1917,

_FRANK G. LYNDE
- Witness: . ..
S. R. CAIRNs

’ Copies ot this pa.tent may be obtalned !or ﬁve cents each, by addressmg the “COmmissioner of Patents,

S Washington, D. 0 »
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is not affected. by a. lateral movement of -
- said- connecting means. :
12. In a: dev1ce of the class: descrlbed the
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