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UNITED STATES PATENT OFFICE.

GEORGE P. BRAND, OF NEW YORK, N. Y.

 PNEUMATIC PLAYER FOR MUSICAL INSTRUMENTS:

No, 852,161.

- To- all. wwhom: it may. concerm.:

Be it known that T, GEorGE P. Braxp, a
citizen ¢f the United States, residing in the
city of New York,. borough of Manhattan,
county and State of New York, have invent-
ed certain new-and useful Improvements in
Pneumatic Players for Musical Instruments,
of which the following is-a specification.

My improvements relate to what is tech-
nically known as the valve chest work in
prieumatic apparatus for playing musical
mstruments by means of perforated sheet
music. Theyv are designed mainly to sim-
plify and cheapen_ construction, to econo-

mize. space, to obviate the: evil etfects

that' might ‘otherwise result from climatic
changes or cenditions, to render the whole
structure as solid and rigid as possible, and
to afford convenient access to diaphragm
butts, valves &d. C :

The invention consists in the constructica

and arrangement of parts herein described

and claimed specifically. _

“Tn the acéompanying drawings, Figure 1,1s
an elevation taken on the primary side of
three superposed tensicn chests and connec-
ticns: Fie. 2, is an end elevation partly in
section: Fig. 3, is a section taken upon plane
cf line 3—-3—TFig. 1; Fig.4,isaplanof the pri-

mary chest and detachable secondary dia~

phragm plate: Fig. 5, is a section upon plane
of line 5—5— Fig. 2: Fig. 6. is a section upon
plane ¢f line 6—6—Fig.2; Fig. 7,is a diagram
illustrating the old method of attaching a

- diaphragm: Fig'. 8,18 a view of the under

side ¢f a portivn of the primary chest: Fig. 9,
is a view of a portion of the detachable
primary diaphragm plate, showing a portion
of the diaphragm strip broken away ;- Fie. 10,
is @ view of the inper side of a diaphragm
séctien of the main tension chamber, de-
tached; Fig. 11, is a similar view of the valve
coction of the main tension chamber, de-
tached ; Fig. 12, is,a view of the outer face of
the valve secticn ef the main tension chamn-
ber: Fig, 13, is'an elevation of a portion of a
achpble valve seat plate; Tig. 14, is a view

de
of the Tnner side of the secondary diaphragm

~piatd withea pertion f. the diaphragm strip

brisken awav; Fie. 15, {s a front clevation of
a pertion of the detachable secendaty dia-

phragm plate, showing the primary chest

partly broken away; Iig. 16, is a view of a
porticn of the primary. diaphragm chamber

Specification of Letters Patent.
Application filed February 23. 1805, -Serial No. 246,864, -

Patented April 30, 1907,

plate, constituting the juner ‘side of the

‘primary chest; Fig. 17, s a view of 4 portion

of the outer side of the secondary diaphragm

section B, the diaphragm plate being re-

spacings blocks. AR
Heretofore much difficulty had beén-expe-
riencded in pneumatic apparatus of this class

moved ; Fig. 18, is a top .view. of one of the

by reason of the evil effects of meteorological

changes and conditions, and a distinguishing
feature of my present strueture is its:com-
pactness and solidity, and the absence of
cross- binding, as compared with the box
chest work in ordinary se.
plish primarily by constructing thie body or
main portion of the chest preferablyin twosec-
tions united integrally to form the main ten-
sion.chamber; in forming the secondary dia-
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phragm chambers, and secondary valvecham-

hers externally upon this body portion, and
in using in conjunction therewith a detach-

“able diaphragm plate and a detachable valve

seat plate as hereinafter described in detail.
Thus, in the drawings what may be desig-

nated as the valve section 2\, is:secured rig-’

idly to the diaphragm section B by gluing
their abutting surfaces ¢, b, together. “These
sections A and Bextend the full length of the
chest, their opposed mner sides or faces:a, b,
being grooved or cut out to form between
them the main tension chamher T which-is
closed at each end, as at ¢, Fig.5, and is con-

nected with suitable exhaust mechanism by.
Itis:

means of a passage t', shown in Fig. 3.
obvious that the solid body M, thus formed
by the united sections A and B may be built
up of more than two pieces or-thicknesses of
material suitably grooved and seated and
then united integrally, but this:is not mate-
rial in so far as the final result is involved,—
the essential feature in this respect Feing the
incorporation of the valve section and:the di-

aphragm section integrally to'form a solid,

rigid body M.

~ The outer or face side ofthe valve:section
A is formed with a series of circular valve.

3o
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chambers a’,' comniunicating with the main -

tension chamber T through ports o/ which
are preferably furnished with driven valve
seats a® as set forth il my:concurrent applica-
tion No. 243,463 filed Janvary -31, 1905,
Each of these valve chambers @/, commuii-

cates throvgh a port p with a power pneu-

matic P.
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“The valve plate C is secvred By screws o,
or otherwise applied to the face of the valve
section A, in svch manner as to I'e readiiy de-

tachable therefrom,—a s-itatle packing ¢,

Leing interposed Fetween the opposed s 1-

faces. ~Screw holes are shown in the draw-'
ings and lettered ¢, in the plate C, and o', in*
the valve chamber section A

13),
preferably’ mounted adjustable valve seats
¢®, coineiding in numler and position with

the valve chambers @, in the valve section -

A, and deseriled and claitied specifically in
my concrrrent application No. 243,462 filed
Janvary 31, 1905. - While the vse of this par-
ticular form of valve seat is desirable in that
I amythereby enabled to dispense with one. of
the two valves ordinarily employed in the

~secondary valve chamber and thereby econo- |

mize space by aking the valve chaniber cor-
respondingly sma'ler, stiil I do not wish to

restrict myself in this respect since any de-
sired form of valve and sedt may e sibsti-

tuted with practically the same restltsin so
far as the essential featvres of the present in-
vention-are concerned. :

The ovter face of the diaphragm section B

is recessed to form the secondary diaphragm |

tension. chambers 0", commenication being
established Fetween each of said chambers
and the main tension chamber T throvgh an
individual passage #, formed in the web or
partition %, which partition. also acts as a
guide for each of the valve rods 7.
carries the secondary valve », and the dia-

- phragm butt +/, hetween which latter and the
partition 0% is interposed a spring 2, for the

purpose of ins:ring the retrrn of the valve 7,
to its normal position tpon the seat a®) of
the port a*, after the deflation of the pnreu-
matic P.

The diaphragme d, are all preferably
theugh net necesearily fermed of a single

strip of leather cr cther suitable flexible. ma-

terial, as will be understecd by reference to
Fig. 14, said material being elamped between
the cuter face of the diaphragm secticn B,
and the inner face cf the secondary dia-
phragm plate D, which latter is screwed cr
otherwise sccured to the diaphragm secticn
B in such mamer as to be detachable there-
from to give access to the diaphragms and
their chambers when necessary. Screws 4,
are shown in the drawings as used for the
purpose, the holes therefer beinig lettered 4/,
1n beth diaphragm section B, the secondary
diaphragm plate 1, and the primary valve
chest E. By thus firming the secendary
diaphragms d, of g single sheet (f flexible
material T nct enly save time and labor in
placing them in pesiticn but I also insure
and maintain a-perfect seal cwing to the
relatively large arca of “the surfaces Dbe-

tween which the edges of the diaphragms

_ . (see Figs. 12,
In this detachable valve plate (', are

The rod

primary valve chest E.

852,161

are clamped.. Furthermore this festureof
clamping the edges f the diaphragm  he-
tween the face cf the diapliragm section B,
and the inher side ¢t the detachable. dja-

phragm plate D is new and not cnlyv affords a
safer liermetical seal between the parts but
-also effects an.ccenemy in space or area as
“comparegl with the methed heretufore rve-

sorted to of gluing the'edoed of a diaphragm
to the interior of the diaphragm chamber as
lustrated in diagram Fig, 7, m which case it
will be geen not only that the arca of said
chamber had to.be sullicient to include the
edge of the diaphragm, but alse that one side
only of edge is vcaled whereas hy a compara-
tive reference to Figs. 5 and 6. it will e neen
that by my methed of ecenstruction the dia-
phragm-chamber need lie no longer in avea or
diameter than the actual diameter of the
flexible or operative part of the diaphragm.
In other words I effect an econemy in space

75

equivalent to the area «f the ledaee or shouls, |

der heretofore provided, as in Fig. 7, for the
attarhment of the edge. of the diaphragm.
The inner side of the <ccondary diaphragn
plate D, is formed with a recess. or chamber
d’, ecineiding ‘with the diaphragm ten<ion
chambers &7, in the face of the diaphragm
sectivn B se as to admit of the free play of
the diaphragms: and the plate D is shewn as
secured to the section B by meaits ¢f serews
1, 1, as hefore intimated, some of which
serews 4, alo pass thrcugh the primary valve
chest E, which i by preference integral with
said diaphragm plate ). The primary valve
chest E, iz alsc-previded with' a detachable
diaphragm plate F similar in structure and
funetion te: the secendary diaphragm plate .
By preference I use in the primary valve
chest I8 the fcrm of duplex valve seat g, de-
seribed and claimed in my concurrent appli-
cation No. 243464 filed January 31, 1905
although I do net restrict myrel to the use
therect in this cennection since any desired
form of primary valve and reat may be suh-
stituted therefor.

plex valve veat ¢, is brought into ecincidenc
with the passage e, connecting with the dia

.phragnt chamber «, in the detachable sees

¢ndary diaphragm plate D, thus establishing
communieaticn through the central duct g7

Inthe arrangement shown
“in the drawings"the lateral pert ¢, in the duy
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cf the duplex reat g, with the valve chamber .

¢/, and tensicn-passage ¢f,—-the latter being

comimch to all the valve chambers ¢, in the

The tension pa-sage
e} ccmmmunicates with the main tenvion
chamber T threugh the medium ¢f trans-
verse ducte £, at cach end of the chest, cne
of these beine shewn in Fie 3. The lonertu-
dinal web or partiticn ¢ left cn the inner
face of the primary valve chest 1 and divid-
ing the tensicn passage % is to afford a cens
vral bearing and contactagainst the plate ¢!, in

-
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plate -¢*, is glue\ or otherwise ncorp
mueordﬂv with the prlm ary v:sh ¢ ‘nus, i

‘posed face of the det a(‘}mNe uwm‘z‘

“complish ~ this with the oreatost possib

W hlcn the valve chamber , are bored, 0o
munication between the <>pp()s1te qmea 05 3
longitudinal web or partition ¢, } eing
throu oh ssid valve chambers ¢ as 'w i b\
seen by reier'ence to Figs. 2, 6, and also
th*'ouv'h openings in the partmonmz each end
of the passage ¢*, as shown in Fig :
The prlmai v dmph ragm teusio

In
<

As in the case of the secon wdary diaphrag
d, the primary diaphragms h, are prefers b]
formed by the use of a continuous strip
leather &, or other suitable flexibie materi
inter posed between the face of the. tensi
diaphragm chawher plate- ¢!, and the ;

plate F, the latter being attached o the

through holes 4§, or hy other bm‘h
chanical expedient that Wﬂl admit
moval of said ph}t@ ¥ when des,l e
phragm chambers f are bored in t!
surface of the plate ¥, each of whi rh
bers has a duet /7, conunum"aum‘ } :
able tube or conduit. with & nofe hole in a
tracker bar or equivalent. The duets 7, are
preferably formed- directly within the de-
tachable dlaphra m plate- F as showi in
Fig. 2. ‘ :

In pmctice several such valve chesis ave
:superposed and connected with common

haust mechanism. My valve chest as o
whole is specially formed and designed to ac-

economy of space since the main portion or

_body of the chest consisting of Vﬂlw chan -

Q1 ction D
united mteglaﬂv is formed with convergent
extérnal sides m, m, the (moip or taper wi
relation to the centml or axial line of the see-
ondary diaphragms and valv es being essen-
tially Lhat forimed by the sides of a pneu-

ber section A, and the dxaphm om se

ot
4

ey

matic P when mdateu so that by the use <.i

tapering spacing and SUppOI‘tl 1o blocks
correbpondmo saosta,mmﬂr in shape
thickness with the cutline of thei xmcr :
portions of the adjacent pneumatics P, \’c‘f'
inflated as shown in the drawings, provisia
may be’ made for-the full metion or D}w, of
the preumatics without any. wiste of spo 808
whatever.  The compactness of sumd'

and economy in area thus effected is of great

practical importance, especially wheve “only

a relatively qnmll area is available for chest
work, as in'slot ov other automatic apparatus
i which the 1usical instruinent and the
pneumatic apparatus are contained in n‘w
same case. Any desived number of the ch
bodies M may be thus superposed sud T
together with these convergent or wed;:a
shaped spacing blocks V between them, |
latter being prm*]jod at both ends of the
chest w ork, and the ends of the bodies M, and

1
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qpfzcmcr blocks bung rlcndly secured to«
by clamps N, applied externally or m.
the ;‘Eorm of bolis passing through holes v

{
and 7"“7 formed for their reception in the con-

vergent spacing blocks V, and ends of the

308‘ ’f)!

cks may be htlb ed a8 8
Hambers 'J and the ex-
by forming them with con-
passages A commdmcr wﬂ;n and
31"111113&1&01\3 01 the ports ¢ leading

;,‘:
0§ ol
‘—D < o

w‘

main teasion chambers T as seen l‘v'

io rig. 3. g

be sesn that n} my construction I
eliminate ali ’L:LPJ gnls, valves and seats
{rom the mair ;.uen\vc}l T, entirely, which en-

terially reduce the sizeof said
main tension ¢ hand:or zmd at the s‘unﬂ tinie

oy
m'ov‘ fh(* V&l'\'(‘b dmphmﬂ‘ms,
1\"1110 thus extern: i‘t tiié fmain
1) han 1‘(‘9" T may be move qaidd‘* as-
semb ed.and adjusted ’in the first place and
g tht-n accessible ut alld 111195 by reason of
acliable plates provided for the pur-
T he parts are also so cffectually
ed and bound together as to be prac-
xempt form ah danger of deterioru-
sonn of meteos \,l\mc al influences
and to render the parts sti H
ryious in this respect L tre
1&1«11 both internally a.nd
raaliv w 1fh pa aflin which after they are
(weﬂ"‘ nd Lh wshed and veady for re-
of the valve s
£ne wxiinu hfnn 1etically of all joints
1 T am enab IM t(, ac-
because by my construction 1
vith-the use of ghue in securing the
gms in . position. Ail()thvr feature
ples me fo use a mam tension cham-
relatively small area’is the use of the
Hvid L@} ducts v, ?‘, inn the partition %
abing said main tension chamber T from
-,)hmon ensxon chamber '/, since the
nragms are Amwm* protected against
yud\mn “mwo“ ‘o1 baek pressure that would
ﬂa,’*el“\”&*’ result. from the inrush of air intn

uﬂnt

hz;g&ge‘
further impe

.mﬁ

q!% 3

*"Wx

ghied
ception

nsures

3

the main tension chamber T fromthe pneu-

maties when one or more of the valvess,
opened,—the small area of the ducts ¥
wing the neutsalization of the pressure
the diaphragm tension chambers ¥/,

are
A]l—_»
be-.
are

fore

_materially wﬁemed. a result that could other-

wise unh‘ be attained by the provision of a
main ion - chamber of ('Ompwmtlvoly
iarge arvea in \\‘hich the in-rushing air would
to e‘«'pa'ld immediatehy
before enteying

and the prossure euumu
the diag phragm chambers. )
orsting the primary valve chest

L)‘ \u 01

65'
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E with the detachable secondary diaphragm
plate D, I attain shorter ducts and more

" direct commumcatmn W 1uh the secondary

- diaphragms thereby attaining more promypt

10

action of the dnphraoms and valves.

What 1 claim as my invention land desire
to secure by Letters Patent is;

1. In pneum&tm apparatus of the ¢ :
ter designated, chest work formed mm an
internal tension chamber with an external
valve chamber formed directly in-one side of

" 8aid chest work and ecommunicat ing with sald

20 the other side tner eof

*mternal tension chamber through 1avalve port
in the intervening partition, and a detachable
-valve plate for sud valve chamber c;ecured
directly to the chest work and formed with a
valve port opening dir eLLl) mbo the said vaive
" chamber on one side of saxd detac shable plat

. and communicating wit 1 the atmospnexe 01
for the purpose de-

5

+seribed.

2. In pneumatic appa atus of the charac-
ter (.eswnatcd chest work formed with an
mternal Lenslon ‘chamber, with an extfernal
s diaphragm chamber formed divectly in one

sude of %ald chest work and communicating

with said internal tension chamber thr ovc)h
the intervening partition, and a detachs Jble
diaphragm i plate for said di aphragm chamber

zo0 secured dnectlv to the chest work and com-

municating through = polt with a source of
intermittent air supolv, for the purpose de-

- seribed.

45
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3. In pneumatm apparauuc‘ of the eharac-
ter desigriated, a tension chest with an ex-
- ternal valve cnamber J:oum,d directly in one
side thereof, said valve chamber communi-
cating directly with the tension chamber in
the chest, a detachable valve plate for said

45 valve chamber, secured directiy to the r‘lmct

an external diaphragm chamber formed di-
rectly in @nother side of said chest, said dia-
phragm -chambery communicating  divectly
with the tension chamberin s(nd mesl, a nd a
detachable diaphragm plate formed with a
chamber communic: mno with the said dia-
phragm chamber in the side of the chest and
secured direetly to tm) latter, for tae pur-
pose described.

4. In pﬂeunmtw appam fus of the charac
ter. de“r enated, a teirsion chest with an ex-
ternal valve chamber lormed irectly in one
side thereof, said valve chamber conmmuunicat-
ing directly with the teasion chamber in the
chest, u detachable valve pluto for said valve
chamber, secured directly to the chest, an
external dmp wragiy. chiamber formed di‘ru«tlj}
in another side of said chest, said dianhragn
chamber communicating dno(th“\vd i im
tension chamber in said chest, and a detach-
able diaphragm plate formed with a chamber
communicating with the said diaphrs
chamber in the side of the chest and seen
directly to the latter, a valve rod pas SSing
throurx h said tension chamber and into said

valve and diaphragm chambers a valve and
diaphragm butt on ! said rod, for the purpose
described.

5. Iu pneumatic appar@uu& of the charac-
td designated a tension chest with external

valve chambers formed directly in one side
ﬂl&lem, each of said valve chambers com-
wunieating directly witha common tension
chamber in the chest , and a detachable valve
plate common to ull the valve chambers
formed with valve seatsfor each valve cham-
ber, and secured directly to the tension chest,
for the purpose described.

6. In pneumatic apparatus of the charac-
ter designated, a tension chest with external
diaphragm chambers formed directly in one
side thueo[ ecach 01 said chambers communi-

eating dir octh with & conmon tension chat-
bev in the chest, and a detachable dia phragm
plate comnon to and formed with cl mmbels
communicating with each of the individual
dia
prrpose, “described.

7. In'pueumatic apparatus of the charac-
tel designated a tension chest with external
valve chambers and external diaphragm
chambers formed directly in the sides thereof

each of said chambers communicating di-
roc’, ly with a common tenan chamber in the
chest, together with a detact )_le valve plate
common to the m(uvz\luul valve cham h“ls
and a detachable diaphregm plate comumon
tc, and formed with ch Lambers coinciding

with, the individual diaphragm chambers in

the che% for the purpose deseribed.
8. In pneumatic apparatus of the charac-
v designated, a tension chest with external
11 e, chiambers and diaphragm chambers
tormed directly 1n external faces theveof each
of said chambers communicating divectly
with a common tension chamber inthe chest,
valve rods passing through sald tension
chamber and into said valve and diaphragnm
1 ambeh, a ralve and a diaphragm butt on
each of said rods, a detachable valve p]utu
common to cach and all of the individual
valve chambers, .md a detachable diaphragm
plate common to, and formed with Jmnmms
coinciding with, the individual diaphragm
umuﬂ ers, for the purpo% described.

. In puneumatic apparatus of the charae-
ter wmmztﬂ, a tension chest huilt up of
secno w formed with a tension (hambm he-
twveen them, sald sections being secured rig-

idhy tou“the and a ulwphmom chamber
formed Jnectlv in an external face of the
che st I commumwtn.w directly with the

tension chamber thevein, for the purpose de-
seribed.

10. Ina p-lumuuc apparabus ¢ of the char-
acter designated, a tension ¢hest built up of
cections formed with o tension chamber be-
{ween them, said sections being secired rig-

idly together, and a V"JV(, chamber formed
'dm,mv in an extern

nal fac of the chest au.a

phragm chambers n lhe chest, for the,

7e
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" rectly in one
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communicating directly with the tension

. ¢chamber therein; for the purpose deseribed.
. 11. In pneumatic apparatus of the charac-

ter 'designated, a tension chest built up of
sections formed with & tension chamber be-
tween them, said sections being rigidly se-
cured together, a valve chamber formed di-

external face of the chest and"
communicating directly with -the tension
chamber therein, and a diaphragm chamber

~ formed directly. in another external face of

15

. 20

the chest and communicating directly with
the tension chamber therein, for the purpose
described. Lo . : o
12. In pneumatic apparatus of the charac-
ter designated, a,tension chamber built up of
sections. formed with a tension chamber be-
tween them said seetions being rigidly se-
cured together and a plurality of diaphragm
chambers formed directly in an external face’
of the.chest and each communicating di-
rectly and independently- with the tension .

‘ chamber therein, for the purpose described.
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tween them,
50.

- 13. In pneumatic apparatus of the charac--
ter designated, a tension chamber built up of
sections formed with a tension chamber be-
tween them, said sections being rigidly se-
cured together, and a plurality of valve cham-
bers formed directly in an external face of-
the chest and each communicating divectly
and independently with the tension chaniber
thevein, for the purpose described. o

“14. In pneumsatic apparatus of the charac-
ter designated, a tension chamber built up in
sections formed with a tension chamber be-
tween them, said sections being rigidly se-
cured together, a plurality of diaphragm
chambers formed dirvectly in an external face
of the chest znd each communicating directly
and iacividually ‘with the tension chamber
therein, and a plurality of valve chambers
formed directly in another external face of
the chest and each communicating directly
and independently with the tension chamber

‘therein, for the plirpose described.

15. In pnewmatic apparatus of the charac-
ter designated, a tension chést built up of sec-
tions formed with a tension chamber be-
said sections being rigidly se-
cured together, a valve chamber formed di-
rectly in one external face of the chest and

communicating directly with the” tension

a diaphragm chamber

chamber therein,
external face of

formed directly in another
the chest -and communicating directly with
the tension chamber therein, a valve rod
yassintg through seid tension chamber and
into said diaphragm and valve chambers,
and a valve and diaphragm butt on said rod,
for the purpose deseribed. :

16. In pneumatic apparatus of the charac-
ter designated a tension chiest built up n sec-
tions formed with: a- tension chamber be-
Lyeen them, said sections being rigidly se-
cured together, a plurality ot diaphragm

chambers formed directly in an external face
of the chest and each communicating directly
and individually with the tension ‘champer
therein, and a plurality of valve. chambers
formed directly in another external face of
the chest and each communicating directly
and independently with the tension chamiber
therein, valve rods passing through said. ten-.
sion chamber, and a valve and diaphragm

“butt on said rod, for the ‘purpose described.

17. In pneumatic apparatus of tne charac-.
ter designfited a tension chest built up of two--
parts the opposed faces of which are recessed

>

o

to form & commmon internal tension chamber

betweén them and are then united to form a
single rigid structure, in one external face of
which is formed a series of diaphragm cham-
bers communicating directly with the inter-
nal tension chamber, and in‘another external

face of which is formed a series of valve

chambers communicating directly with said
internal tension chamber for the purpose de-
seribed. L

18. In pneumatic apparatus of the charac-.
ter designated, a tension chest built up of two
parts the opposed faces of which are recessed
to form a common internal fension chamber
between them and are then united integrally
to form.a single rigid structure, in one exter-

nal face of which is formed a series of dia-

phragm chambers communicating directly’
with the said internal tension chamber, the
external face of the opposite side of the chest
being formed with a series of valve chambers
communicating directly with said internal
tension chamber for the purpose described.
19. In pneumatic apparatus of the charac-
ter designated a tension chest built up of two
parts the opposed faces.of which are recessed
to form a common internal tension.chamber

“between them and are then united integrally to

form a single rigid structure, n one external

8o
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face of which is formed a series of diaphragm -

chambers communicating directly with the
said internal tension chamber; the external
face of the opposite side of the chest being’
formed with a series of valve chambers com:.
municating directly with said-internal ten-
sion chamber, in combination with a ‘detach-
able diaphragm plate, and a detachable valve
plate secured respectively and directly to'the

110
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said opposite external sides of the: chest for .

the purpose deseribed. ‘ ‘
20. In pneumatic apparatus of the charac-
ter designated, a tension chest built up of
sections formed with a tensionl chamber be-’
tween them and secured ‘rigidly: together,
valve chambers formed externally thereon
and communicating diréetly with said ten-
sion chamber, and diaphragm chambers also-
formed externally on said chest and commu-
nicating with the tension chamber therein
through ducts which are relatively small in
cross section as compared with the valve:
ports, for the purpose described. -
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21. Inpneumatic apparatus of the charac-
ter designated, a chest forméd with g central
tension chamber, a. diaphragm "chamber
formed in said chest on one side of and com-
municating with, said central tension cham-
ber, a detachable diaphragm plate formed
with a coinciding diaphragm’ chamber, a
valve chamber formed in said chest on the
otheér side of said central tension chamber,

and communicating therewith, and a valve.
rod extending through. said central tension:

chamber and abutting against the diaphragm
at one extremity and supporting a valve
within the valve chamber, for the purpose
described. ' : : L
22." In pneumatic apparatus of the charac-
ter designated a chest formed with an inter-
nal central tension chamber, one external
face of said chest heing formed with a series
of diaphragm chambers communicating di-
rectly with the internal tension chamber, and
the opposite external face of said chest seing
formed with a series of valve chambers conr
municating directly “with said internal ten-
sion chamyier, for the purpose descried. '
23. In pneumatic apparatus of the charac-
ter designated a chest formed with an inter-

nal central tension chamber, one external

face of said chest being formed with a series
of diaphragm chambers communicating di-
cectly with the said internal tension chamber )
the external face on the ‘opposite side of the
~chest_being formed with a series of . valve
chambers communicating directly with said
internal chamier, in combination with a de-
tachable diaphragm plate and a detachalle
valve plate secured respectivelv and directly

to the said opposite external sides of the

chest, for the purpose descriised.

24. In pneumatic apparatus of the charac-
ter designated, a chest formed with an inter-
nal tension chamber, one external face of
said chest being formed with a series of dia-
phragm chambers communicating directly
with the said internal tension chaniber, ani
the external face on the opposite side of the
chest being formed with a series of valve
chambers communicating directly witl said
mternal valve chamber. the individual ducts
connecting the diaphragm chambers witl
the internal tension chamber being relatively
small in cross area as compared with the in-
dividual valve ports between said nternal
tension chamber and said valve ‘chaml s,
for the parpose described.

25. Inpneumatic apparatus of the charac-
ter designated, a chest formed with an in-
ternal tension chamber, one external face of
said chest heing formed with a series of dia-
phragm chambers communicating directly
with the said internal tension chamber, and
the external face of the opposite side of the
chest being formed with a series of valve

chambers communicating directly with said -
internal valve chambers, the web or parti-

852,161

tion in the chest between the tension cham.-
ber and the diaphragm’ chambers being
formed with a duct for each diaphragm
chamber connecting it with the tension
chamber and being also formed with a hear-

Ing or support for each of the valve rods, in

combination with said valve rods and their
valves and hutts, for the purpose described.

26, In pneumatic apparatus ol the charac-
ter designated atensjon chest huilt up of two
parts the opposed faces of which are recessed
to form a common internal tension chamber
between them and are then united inte-
grally to form a single rigid structure, in one
external face of which is formed a series, of
diaphragm -chambers communicating  di-
rectly with the said internal tension eham-
ber, the.external face of the opposite side of

the chest being formed with a serics of valve.

chambers communicating divectly with said
mternal tension chamber, the woh or parti-
tion in the chest hotween the tension cham-
ber and the diaphragim chambers being
formed with a duct for each diaphragm
chamber counecting it with the tension
chamber and with a beuring or support for
each of the valve rods, in combination with
said valve rods and their valves and butts,
for the purpose described. ~

27. In pneumatic apparatus of the charac-
ter designated a tension chest formed with
éxternal ¢onvergent side walls to one of which

a power pneumatic s .attached with its

larger end-adjoining the narrower edgze of the
sald tension chest for-the purpose deseribed.

28. Inpneumatic apparatus of the charace-
ter designated a plurafity of tension chests
formed with exterhal convergent side walls,
and a series of spacing blocks also formed
with convergent sides and interposed he-

-tween adjoining teénsion’ chests . with their

broader ends in juxtaposition to the narrower
edges of the tension chests, means forbinding

-the tension chests and spacing blocks to-

gether and power pneumatics attached at
their larger ends to the narrower edges of the

‘tension chests for the parpose desceribed.

29. Inpneumatic apparatus of the charac-
ter designated a plurality of tension chests
formed with external convergent side walls,
and a series of spacing blocks also formed
with convergent sjde walls and interposed
between adjoining tension chests with their
broader ends in juxtaposition to the nar-
rower edges of the tension chests, and a bolt
passing through both tension chests and
spacing blocks and securing the same rigidly

“together for the purpose set. forth..

30. In pneumatic apparatus of the charac-
ter designated a plurality of tension chests
formed with external convergent side walls,
and a series of spacing blocks formed with
convergent side walls and interposed be-
tween adjoining tension chests with their
broader ends in proximity to the narrower
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edges of the tension chests, said tension

" chests and spacing blocks being formed with

coinciding openings communicating/with the
tension chambers in the chests and with'suit-

‘able exhaust mechanism, and means for se-

curing said tension chests and spacing blocks
rigidly together for the purpose described.

31." In pnewmatic apparatus of the charac-
ter designated, a tension chest formed with a
series of external secondary diaghragm cham-
bers, a detachable secondary diaphragm
plate secured directly to said tension chest,
and a primary valve chest attached to said
detachable secondary diaphragm plate and
having duets connecting its valve chambers
directly with the secondary diaphragm.
chambers on the inner side of said - detach-
able plate for the purpose described.

32. In pneumatic apparatus of the charac-
ter designated, the combination with “the-
main tension or secondary valve and dia-
phragm chest, of aprimary valve chest formed .
with a plurality of primary valve seats and
passages, with a plurality of diaphragm
chambers and with. a longitudinal tension
chamber -common to all the said primary
valve passages, and a detachable secondary
diapbragm plate having a plurality of dia-
phragm chambers formed therein communi-
cating with the primary valve passages, said-
primary valve chest being rigidly attached to
the said secondary diaphragm plate opposite

“the diaphragm chambers therein and being
removable with said secondary

diaphragm
plate, for the purpose deseribed. -
33. In pneumatic apparatus of the charac-

" ter designated, the combination with the

40

. said primary chest,
5 ondary diaphragm chest, and common to all

main tension or secondary valve and dia-’
phragm chest, of 2 primary valve chest
formed with a plurality of primary valve
passages and seats, with a plurality of dia-
phragm chambers and with a longitudinal
tension chamber formed entirely within the
independent of the sec-

the said primarv valve passages, and a de-

7
tachable secondary diaphragm plate havin,
a plurality of diaphragm chambers forme
therein communicating with the primary
valve passages, said primary valve chest be-
ing rigidly -attacted to the said secondary
diapbragm plate opposite the diaphragm
chambers therein and being removable with
said secondary diaphragm plate, for the pur-
pose described. - , o

34. In pneumatic apparatus of the charac-

main tension or secondary valve and dia-
phragm chest, of a primary valve chest hav-
g a plurality of valve passages and seats
formed therein~and an independent temsion

“a "detachable primary diaphragm blate
-formed in one piece with a plurality of dia-
phragm chambers coinciding with the valve
chambers in the said primary valve dhest,
and a single continuous strip of flexible ma-
terial interposed and secured between. the
opposed surfaces.of the said primary valve

phragm plate, and affording a diaphragm for
‘each diaphragm chamber: for the purpose
described. . : :
35. In pneumatic apparatus of the charac-
ter designated, a tension chest having a plu-
rality of diaphragm chambers formed di-
rectly in an external surface thereof and each
communicating directly and independently
with the tension chamber in said ¢hest. a de-
tachable diaphragm plate common to the dia-
phragm chambers in the external face of the
chest and fopmed with coinciding diaphragn
chambers, and a strip of leather or other suit-
able flexible material intérposed and secured
between the opposed surfaces of the tension
chest and the detachable primary

plate, far the purpose described.

T : GEORGE P. BRAND.

Witnesses: o
Geo. Wi, MiarT,
D. W. GARDXER.

ter designated, the combination with the’

chamber formed entirely within said tension’
chest and comnion to all the valve passages.”

chest and the said detachable primary dia--

diaphragm
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