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 UNITED STATES PATENT OFFICE.

965,783,

To all whom i may concern:

THEODORE WIEDEMANN AND JOSEFPH H.

TEMPLIN, OF PHILADELPHIA, PENNSYL.

VANIA, ASSIGNORS TO KELLER MANUFACTURING COMPANY, A CORPORATION OF

DELAWARE. |

. VACUUM CLEANING APPARATUS.

Specification of Letters Zl'_atenf;_ . Paten
e Appllic-ation' filed July 31,

+

1909. Serial No. 510,559.

v ! "

Be 1t known that we, THEODORE WIEDE_-

- MANN and’ Josepr H, TemMpuIN, citizens of
‘the United States, residing in
county of Philadelphia, State of Pennsyl-
vania, have invented a new and wuseful

1n the city and

Vacuum Cleaning Apparatus, of which the

- following is a"specification.

10

15

- this character that suitable pumping or sue-
tion and discharge apparatus’is used in con-
.« nection with a motor for carrying a dust-
laden current: of air into a. suitable dust

20

25

- This invention relates to vacuum cleaning

tor removing dust, dirt and foreign matter
geneally from carpets, upholstery fabrics
dnd the like by currents of air and. relates
more particularly to the valve mechanisms
controlling the delivery of air to the appa-
ratus. * It is well known in apparatus of

receptacle or separating apparatus which
15 located adjacent ‘thereto and which. is

conveniently accessible for the purposes of |

removal, inspection or repairs, and in order

‘to_effectually control the motor and the op-

- erating parts of the mechanism the pump-

~portant function in the operation thereof.

30

ing chamber and its valves serve a most im-

In use the apparatus 1s frequently actu-

ated ‘and some times for a .considerable
‘period without the suction devices in con-

tact with upholstery or the like for the re-
moval of dust, dirt, etc. at which time if no

- means are provided for regulating the mo-

35

- 40

tor 1t is liable to raise or develop an ex-

cessive high speed tending to overheat the
parts and damage the operating mechanism.

To this end we have devised a novel valve .

structure and pumping chamber wherein the

speed of the motor is accurately governed

- whether the device is carrying a load . of

Z-'? 4?

dust-laden air into the separating chamber

or not, and wherein the pulsations are uni--

F

more 1t 1s a deslderatum in an apparatus of

- this character that the pumping apparatus

o0

~ vices to be readily accessible at all timeé _-fd_r u

and 1its adjuncts be located intermediate of

the motor and the dust separating devices -
whereby the power is applied directly to the -

suction creating device without loss of

energy and provision is further made for
enabling any part of the suction or dis- -

charge apparatus valves or equivalent de-

.

apparatus adapted to modern requirements

{ scribed.

| the purpose of inspection, repairs and re-
newal. -~ . R R

- To the above ends our invention consists
of a novel construction of dust separating

device, pumping and actuating mechanism’

valve mechanism operating in conjunction
therewith, vacuum pumping and pressure

ted July 26, 1910.

55

60

chambers all arranged as will be more fully

set forth, o
~ For the purpose of illustrating our inven-
tion we- have shown in the accompanying
drawings one form thereof which is at pres-

found in practice to give satisfactory and
reliable results although it is to be under-
stoad that the various instrumentalities of

65

ent preferred by us, since the same has been -

70
which . our - 1invention "consists' can be va- -

riously arranged and organized and that.
our invention is not limited to the precise

arrangement and organization of these in-
TS

strumentalities as- herein shown and de-

- Referring to "tfhé!.-'; drawmgs :éFigure -1

represents a vertical section of a vacuum
cleaning. apparatus embodying our inven-
tion. - K1g. 2 represents a section substan-
| tially on line: x—a, Fig. 1, showing the
| pumping mechanism ‘and one side of the =

80

actuating mechanism’ therefor. Fig. 8 rep-

sume during the upward movement of the
lower diaphragm and its adjuncts. Fig. 4

anism showing the position that the upper

| suction or inlet valvular elements assume
during the downward movement: of the
lower diaphragm and its adjuncts.  Fig. 5
represents a section on line y—y, Fig. 1..
95

F1g. 6 represents-a sgction on line z—z, Fig.
5. FKig. 7 represents, on a reduced scale,

corresponding parts in the figures. .. =~
- 1 designates our novel construction of

resents a section through - the pumping
mechanism, showing the position that the
lower or.discharge : valvular elements as-

represents a section of the pumping mech-

805

90

a D partly broken away, a section on line 2’—2’,
form, accurate-and dependable.” Further- "I Flg. e R
- Similar numerals of reference indicate
' ] 100

vacuum cleaning apparatus, the same com-
prising the base portion 2, the latter having

the outwardly projecting or flaring flange

3 and the upwardly extending flange 4, upon

latter having the downwardly projecting

portion 6, and. the:upwardly projecting.

o al , _ | 105
| the top of which latter rests the ring 5, the .




o2

.---,.membei T w]:u_ch. Intter is pmﬂded mth the_-_--
shoulder 8 upon which rests the outer wall
- or cﬂsmg 9, which latter in the present in-

~ stance is pmfemblv round or cylindrical, al-

| ,mults
- 10 demgnates 8 T1Ng Secured to the uppm |
portion of the casing 9 said ring being pro-
vided with -the &lotted lugs 11, havmg the -
pivoted therein, the uppel ends of |
said bolts being thre&ded and provided. with | .
- the thumb nuts 13, it bemg understood that
15 the rings 5 and 10 are in practice. secured
. fast to the shell or casing 9 so ds to be re-

10

~ bolts 12

S 15

20

though it will be apparent that the exterior
shape or contour of the apparatus may be |
leqmle—'

@hanﬂed or vm';md acm;rdmﬂ to

moved in unison therew1th
14 designates slotted. 111gs OT ears. secured

- in the present instance to the lower. portmn-'
of the base or bed member 2, said lugs or
~ears being a,lranged pr eferably dlamatrlc~ ’

- ally opposite to each other and having

25

bolts: bem adapted to pass through the slot- -
- ted ears 17, which are plefembly located on
- the ring 5 so that by manipulating the

80
| -ment of the

pivoted therein the bolts 15, whose upper
ends are threaded with thumh nuts 16, said-

- thumb 1111ts 16 the bolts 15 can be readily |
' enga,ged with or disengaged from the lugs.
17, it being apparent that by the employ-

fastenmcr devices referred to-
~at the upper and lower p(}ltlcms of the ap-
paratus, the lower portion of the casing

~ can- be: readﬂy ‘disconnected from: its bage,

35

‘according to reqmrements while the upper'-._
~portion of the casing can be readily dis-

.. connected from.the top. or cover 18, as is

40

“evident, the latter being provided Wlth the
- angular brackets 19 which terminate in. the:

slotted ears 20, which are adapted for the
reception of the bolts 12, as Wlll be. under-

- stood from Fig. 1

21 d&swnates 2 ha,ndlefwhmh has its ex-.

o tremities prefembly secured to the upwardly

45

50

- extending members of the brackets. 19, as.
- will be understood from Fig. 1, said handle
- being preferably of sufficient length so that
- when 1t 1s:desired.to transport the apparatus

from one apartment or room to another, the

“handle can be readlly ra,slaed by two peaple_

~ 1f necessary.

In order that the upper compartment

whmh we term the vacuum chamber or reser-

- voir 22 may be made air and dust tlght we

‘place in the under side of the cover 18 a |
~groove 23, 1n which 1s-located. an annular

- ring, packing or gasket 24, the latter being

66

o paekmg or gasket:
© . TEecess 1n

. ada pted to-rest upon the top of- the flange -
- 25 (:;f the inner dust bag 26, the under si

o7,

outer bag

contained within or 1est1ng upon the pan
plate 44 and the upwardly
6 :.atendmg flange 45, said plate 44 resting -

formed by the

| Guter

1n the upper pm'tmn of the ring 10, | 52 anc

~ whereupon it will be seen that when the
- thumb nuts 13 are tightened, the, flange 25 |

35}--w111 be tlghtly held between sa,ld packmg-

o Bﬂﬁ;}*ast o

rings 24 and. 2{ the manner of assemblmg

| the top 18 on’ the flange 25 of the inner dust
‘bag and the top of the casing 9 being appar-
| ent’ from Fig. 1 In the pleiu‘led form of
constructing “and assembling the inner dust
bag, the lower portion. or. bc}d%r 26 thereof is.

ing secured to the annular portion 30 by

means- of the wues or other fd&teﬁll’lﬂ de- |
vices 31. I

| constructed of some suitable fabrichavingthe .
| sides 28, as indicated and the bottom pmtwn- o
29, the upper extremity of said sides 28 be-

75

32 deswnaies a bowl or d8p1 ession f(}rmed- .

in the cover 18 and with which a passage
33, leading from the inlet 34, communicates.
aud thereby conducts the dust laden current

30

of air from a suitable hose connected to the

opening 34, to the inner bag or separating
device 26, it being undex.stm)d that a suitable -

85

opening 35 is formed: in the bottom of the

bowl to permit the pﬂ;bsqge of the dnst and, .

the like.

1 86 demgnaﬁes 2 plate ::}f transparent ma,te-

rlal which is Seated 1n the recess 87 of the*.

-depressmn 32 and is held in position by the

ring or fastening devlce 38, as will be ap-
parent. from I‘lfr 1.

35 1nto. the bag

scribed, passes thence through the outer bag

-39, which is compased (}t sides and the
bottom portion 40, the upper sides of said
39 bemfr connected to.or rein- .
,':Eorced by the ring 41 as will be understood.

43 design
ably of somewhat less diameter than the. cas-

The. current of dust’
Jaden air after passmﬂ through the outlet
26, whose Ganstructmn and
‘manner of remova,l has already been de-

90 .

100
ates a pe1f01ated plate, prefer--

ing 9, said plate being mounted above or: f

supported on the wings 43, the latter being

upon the ring or p:sml{mg 46.

47 designates an opening in the plate 4:4: S
11¢

which discharges into the ring 46 and thence

through the openming 48 into what we term

the pumping apparatus proper 49, it being

noted that the latte,r 1s located between the

‘vacuum reservoir 22 and what we term the
115

pressure chamber 50, in the lower portion

‘of the casing 9. The pumpmg apparatus 49
comprises a top plate 51 which terminates -
{ In the ﬂangas 52, which rest upon the frame

' 53, which 1s suppﬂrted upon the upper ex-
tremities of the four posts 54, the lower ex
tremities of the latter being Supported upon
| the bosses 55 or their equivalent,. which
‘may be located in proximity to the base of
aE 'the apparatus.

of said flange resting upon the annular llng; -
which is mounted in a

56 designates a Idmphraﬂ'm whmh h‘lS its

eriphery secured between the. flanges - -
53, it being apparent that the same

bolts or fastenmg devices 57, which serve to - '
‘hold the flanges 52 and 53 in juxtaposition,
.alsﬂ ha»ld the outer perlphery of the dla-

105
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'phragm 56 In proper pos1tmn

i 9'65;733;_” '

understood from Figs. 8 to 6 inclusive the
diaphragm 56 is provided with a series of

~ ports or openings 58 -therethrough, which

10

are arranged in staggered order with respect

to the ports or openings 59 of the plate or

dlaphragm 60, ‘which 1s located above said
diaphragm. 56 as will be understood from

Figs.

3 to 6 and is held in position with, re-
spect thereto by means of the bolts or fasten-

- Ing devices 61 and the inner or central fas-

20

‘the ring
cured to the diaphr aﬂ'm 60.and 56 .-by means
of the fastening devices 61, before. described,

" tening device 62, as will be be,st underﬂtond.

from Figs. 3 and 4.
- 63 dem Yates arms Whlch aTe secured to

or frame 64, the latter being se-

said arms 63 being secured to the head 65 of

the connecting rods 66, which latter termi-

nate in the eccentric strap 67, it being noted

- that saxd eccentric.strap and connectmg rod

‘and head are preferably jointless or made

 integral or in one piece.

25

‘are actuated, suitable ball bearings 69 being |
located between said strap and eccentric, the -
latter being rotated by
. is actuated by the motm 71. .
instance we preferably emplay an electrie
motor, since the same is capable of being

30

- usual construction.

68 designates an eccentrm;, by means  of
which the eccentric strap and connecting rod

-the shaft 70, whmh

readﬂy coupled to electnc llght‘ﬁxtures of
1t will be understood

 that we employ two eccentric straps, con-

30

A4

# -wﬂl be seen that between the plate or mem-
" ber 51 and the diaphragm 56, a somewhat

" of said chamber being bounded by the up-

.such chamber extending nearly

‘necting rods and their ad]uncts as will be
~apparent from Fig. 1, although 1t 1s evident
that a single eccentric str ap and connecting
" rod might be employed if desired.

also be seen that we have a direct connection

from each eccentric to the dmphragm 56. |
‘Turning now to Figs. 1 to 4 inclusive,-it | p

enlarged pumping . chamber 7 9 is formed,

casing of the apparatus the lower portion

- per diaphragms 78 and 74, whose outer pe-
' ripheries are held 1n posﬂ:mn by means of

60

the ring or frame 75 having the fastening

- devices 76 passing therethrough, the center

55

“portion of said diaphragms bemg held In

sition by means of the fastening device
}7)’? the lower diaphragm 73 being pmmded
‘Wlth the ports or perforations 78, which
are -arranged - in- staggered order with re-

~ spect to the ports or perforations 79 of the

'eo

upper diaphragm, as will be clearly appar-

ent. Tt will be understood that areas of
the passages 47 and 48 and the staggered

ports 79 and .78, the chamber 72 and the
-staggered ports 59 and 58 and the area of

 the pressure chamber 50 are so proportioned

- 65

and  correlated with respect to each other

and partwularly the area of the chamber 72

" As will be |

In the preﬁent |

In Figs.

It will |

ACTOSS the |

-mammum vacuum will

8

‘must be of such proper rela,twe dlmensmns |

and proportions that there will always be a-

substantmllv uniform quantity of air forced -
into the pressure chamber 50 and d:lscharged

from the outlet port 80, seen in Fig. 2, as
will be hereinafter expla,med so that the
speed of the motor will be at all times sub-

stantially uniform, no matter whether the
‘suction hose or ‘the like is.
the carpet, upholstery or other fabric to be

placed  against

cleaned, or whether 1t 1S W1thdra,wn there-

70

75

from and the motor is simply running free,
so -that the pumping apparatus 1s smlply__r

‘sucking 1n air at atmospheric pressure. - '

Our novel construction of pumping cham.-
ber with the arrangemernt of superimposed

“diaphragms having staggered and unalined
valve ports is particularly well adapted for

the above functions and in operation the
movement of one diaphragm relativé to an-
‘other is accurately timed and furnishes a =
- properly proportioned flow of air to or from -
| the pumping chamber, the parts may be ac-
curately
| simple, and the movements have a fixed re-
latmn to each other, while displacement of
any of the valve structures and. their ad-

assembled, the adjustments are

juncts is practically a remote occurrence.

- The operation 1s as follows:—The parts
are first placed in operative condition ap-
‘pearing assembled as seen in' Fig. 1, and the .
| current can then be admitted to the motor.
1 and 2 the diaphragm 56 and its
-admncts are seen 1n ‘the lowest’ positions

they may assume and upon the rotation: of

apparent” that- as the connectmg Tods 66

| move upwardly they will raise the dlﬂ-f
56 into the position seen in Fig. 3, -
‘whereupon the air in the chamber 72 will

be compressed and will cause the diaphragms
73 and 74 and 56 to assume the positions

hragm

seen. 1n Fig.. 3, whereupon the air will pass
in the dlrectlon of the arrows seen 1n said

Fig.

Tt will
be apparent ﬂl“lt in our novel wnstructmn

the chamber 72 is designed so that there is

a considerable clearance area whereby the

limited in a similar manner to that already

described and claimed in our- application
filed May
further rotatlon of the eccentric - 68 will

assume the positions seen in Fig. 4 and dia-

be autﬁmatlcall B

85

90
OF

100 .

the eccentrics 68 it will be evident, that the -
parts will rapidly in succession assume the
appearance seen in Figs. 3 and 4, it being

105

110

3 downwardly into the pressure cham- -
‘ber 50 and thence through the opening 80,
| seen in Fig. 2, to the atmosphere.

115

120

'8, 1909, Serial No. 493,724, ‘A

“cause the descent of the connecting rods 66, .

‘whereupon_the diaphragms 56 and 60 Wﬂl .1_2_- :
125

phl agm 78 will also assume the position seen

in said Fig.

4, whereupon the air will be

drawn in thmugh the staggered ports 79

‘and 78 from the space above them into the
pumping chamber 72, it being understood

130



 that as th% '-dizmphmg.m 56 moves from the
- position seen in Fig. 3 to the position seen

-~ 1n Fig, 4, the parts assume the position seen

- 1n said Fig. 4 by reason of the accumulation
of pressure in the pressure chamber 50, as
will be apparent to those skilled in the art.
~In practice, motors of the character em-

- ployed in our construction run at a very

“--._rapidj rate or approximately fifteen hundred
to two thousand revolutions per minute, S0
- that it can be seen that the rapid reciproca-

10

" tions of' the diaphragm 56 will, when the
- chambers 72 and 50 are properly propor-
~tioned with respect to each other, cause a -
sufficient body of air to be at all times con-
tained or compressed in said chambers, so
- that the motor will not race, but will run at |
~all times at. substantially a uniform speed
1rrespective of whether the suction nozzle 32
is 1n or out of contact with the carpet, up--
- holstery or other fabric to be cleaned.: We
have found in practice that the most satis-
~factory results are obtained from the em-:
- ployment of a motor actuating two cranks
29 o

15

20

or eccentrics, each having a connecting rod

~ connected at one end to or actuated by one

~ eccentric, while the opposite end of each of !

- said connecting rods is rigidly secured to an
arm or head, as ‘65, attached to the dia-
phragm 56, the latter being secured in its
- -outer periphery to a suitable fixed point and
~sald diaphragm serving to actuate or co-act
inction with suitable vacuum creat-

© . In conj

- ing devices. -

. purpose of removing, cleaning or changing
~the'inner dust bag 26, it is only necessary to

To obtain acecess to the :filitéri(}r_'forf the

- loosen the nuts 13, after which the bolts 19

40

can be turned downwardly and-the top 18

removed, whereupon the inner bag 26 can be
~removed and cleaned; and then replaced, all
in a few moments’ time. The object in em-
- ploying two dust bags is toinsure a thorough
. hltering of the sir before it reaches the
. %% pumping chamber, the outer dust bag 89
- not requiring to be removed as frequently as.

- the mner one, as is evident. When it is de-
.+ sired to have access to the lower portion of

'. 55.

aceessible. - - . oo
°  In a contemporaneously pending applica- |
" tiony Serial No. 501,098, we have shown and
‘described a vacuum cleaning apparatus:
~ wherein we have claimed-a machine similar’
to that shown in this case, considered with |
~ binationi of -elements having especial refer-
-~ ‘ence to-the relative arrangement of vacuum
.~ chamber, = pressure’ chamber, motor and.

- the apparatus, it is only necessary to loosen
~ ®0 the nuts 16, whereupon the casing 9 and its
. adjuncts can be readily and quickly removed
- from the base 2, and the motor 71; dia-

~phragm - 56 and its ‘adjuncts are readily

o pumping mechanism, while in the present

case the claims are directed particularly to

1 ment to another. -

of openings, a

our novel feature of valve mechanism, em-
bodying among other things, diaphragms

having - ports therein, and said pumping

‘mechanism being provided with a flexible
) diaphragm, forming part of the wall of said
pressure and pumping chambers. We have
also claimed herein a. device ‘wherein the .

70

motor and pump are preferably secured to :

' each other and detachable from the inclosing
casing, whereby said motor and pump may
be bodily removed from the outer casing as

79

a unit.” So far as we are aware, we are the

first to employ the above mentioned devices -

and to the structural features claimed in

herein make no claim.

-our co-pending application aforesaid, we

“In practice we prefer',ét(j"-;'-prd?idé,t'h_e cas-

0.

ing 9 with side handles and rollers or cas- -

ters, so as to enable the apparatus to be
‘readily removed from one room or apart-

The principal function

_ of the apertured
plate 45 is to form a support for the outer
“dust bag, said plate, the wings 45 and the
‘plate 44 being readily removed from the

P 90
| ring 46. © S

I, will be &Ppﬂréﬁtl fhat #ﬁrioﬁs 'dhangés o

the spirit of our invention and we do not

stance to the exact construction herein shown
and described. - . - o

- “Having thus described our invention, what
‘we claim as new and desire to secure by Let-
‘ters Patent, 1s:— : S e

- the casing, the

1. In a vacuum pump, the combination
‘with a casing containing a vVacuum reservoir -
‘provided with an inlet port, a pressure. res-

‘may be made by those skilled in the art in

the manner of assembling _
dust separating devices, the valvular devices
-and their adjuncts without departing from =

95

‘therefore desire to be limited in every in-

100 -

105

ervolr provided with an outlet port, s pump-

1ng chamber between the said reservoirs and

provided with an inlet opening, a flexible

diaphragm forming one side of said pump-
ing chamber. and provided with a plurality
of openings, a diaphragm having a plurahity
of openings therein mounted in said inlet:
‘opening, means to control the opening and

closing of both said openings, of pumping

110

115

“mechanism cooperating with said pumping -

chamber, a motor located within said casing,

and driving con

- 2. In a vacuum pump, the t:ombinatibn

( 1ections between said motor -
{‘and said pumping mechanism. o

120

‘with a casing containing a vacuum reservoir

provided with an inlet port, a pressure res- .-

-ervolr provided with an outlet port, 2 pump-

ing chamber between the said reservoirs and

provided with an inlet opening, a flexible.
diaphragm forming one side of said pump-
Ing chamber and provided with a plurality -
second ' diaphragm secured
. ings therein in stag-
| gered relation. to said flexible diaphragm

thereto and having openi

125

130



965,783

openings, a diaphragm located in said mlet |

opening and provided with a plurality of

~ openings, means to control the opening and

closing of said inlet diaphragm openings,
of pumping mechanism codperating with

- said pumping chamber, a motor located
- within said casing, and drwmg connectlons
~ between said motor and said pumplng

10

mechanism.

3. In a vacuum pump, the combmatlon

- with a casing containing a vacuum reservoir

15

20

provided with an inlet port, a' pressure res-
ervoir provided with an outlet port, a pump-
ing chamber between the said reservoirs and

provided with an inlet opening, a flexible
diaphragm forming one side of said pump-

ing chamber and provided with a p]uraht'y |
of openings,
cured. to said flexible diaphragm, the perfo-

a2 perforated diaphragm se-

rations and openings of said diaphragms

~ being arranged in staggered relation, a plu-

-~ rality of dlaphmgms i said inlet opening

25

and having openings therein 1in relative
staggered relation, of pumping mechanisni
cooperating with sald pumping chamber, a

- Imotor located within said casing, and duv-
- 1ng connectlons between Sa,1d motor dIld sald

30

pumping mechanism.

4. In a vacuum pump, the combination

with a casing containing a vacuum reser-
voir provided with an inlet port, a pressure

reservoir provided with an outlet port, a

- pumping’ chamber between the said reser-
- voirs and provided with an inlet opening,

35

a plura,hty of supemmposed diaphragms lo-

cated in said inlet opening, each provided

. with a plurality of openings relatively stag-

- gered, a ring securing sald diaphragms to

490

495

said pumping chamber, a fastening device
securing salid dlaphr&gms together, a sec-

‘ond set of diaphragms controlling the out-

let from said 'pumping chamber, each of
sald dmphragms having a plumllty of open-

ings therxein arranged in relatively stag-
gered re]atmn, of pumping mechanism co-

~operating with sald pumping chamber, a

60

09

e
60

- gecured at 1ts outer perlphery within sald

motor located within said casing, and driv-

‘ing connections between sald motor and said

pumping mechanism. |
5. In a vacuum pump, a pulsation cham.-
ber comprising a casing, a flexible member

secured at its outer edges within said cas--

ing and provided with a plurality of open-
ings, a substantially rigid diaphragm se-

cured to sald flexible member and having a

plurality of openings therein 1n staggered
relation to said first mentioned openings,
and means to reclprocate sa1d ﬂemble mem-

6. In a,”va,cuum pump, a pulsa,tmn cham-
ber comprising a casing, a flexible member

B

casing and prowded with a plurahty of

openings, a diaphragm secured to said flexi-

‘ble member and having a plurality of open-
ings therein in staggered relation to said
first mentioned openings, means for

venting the relative movement of the central

pre-

6o

portion of said flexible member and said -

diaphragm, means to reciprocate said flexi-
ble member, the opposite portion of said
pulsation chamber having an inlet therein,

‘and valve mechanism controlling said mlet_
7. In a vacuum pump, a pulsation cham-
‘ber comprising a casing, a flexible rmember

carried by said casing and closing one side

thereof and provided with a plurality ot

openings, a substantially rigid diaphragm
secured to sald flexible member and having
a plurality of openings therein in stag-
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gered relation to said first mentioned open-

ngs,

means  for preventing the relative

movement of the central portion of said

flexible member and diaphragm, means to
reciprocate said flexible member, the oppo-
site side of said casing being promded with
an inlet opening, a substantially rigid aper-
tured diaphragm covering said opening, an

‘apertured flexible member having its outer

periphery fixedly supported in proximity

85
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to the last named diaphragm, the apertures
in sald last named diaphragm and last

relatively staggered relation, and devices for
preventing the relative ‘movement of the

named flexible member being arranged . .

95

central portion of said last-named apertured
flexible member and sald Iast named dia-

phragm.
8. In a vacuum pump, the combination

-of an inclosing casing containing a vacuum

lTc:—:-.t

reservoir -provided with an port, a

100

pressure reservoir provided with an outle.t '

port, a pump cdsing between the sald res-

ervoirs and provided with a pumping cham-

ber having an inlet opening, a flexible dia-

100

phragm forming one side of said pumping

chamber and provided with a discharge

opening, means for controlling the opening: '

‘and closing of the pumping chamber inlet
‘and the outlet carried by the

lexible dia-
phragm, a pumping mechanism cooperat-
ing with sald pumping chamber, a motor

110

located within said casing, duvmg connec-

tions between said motor and said pumping .

mechanism, and said motor and pump cas-
ing being secured to each other and detach-

able from the inclosing casing, whereby the
motor and pump casing may be bodily re-

:moved from the inclosing casing as a unit.

THEODORE WIEDEMANN
JOSEPH H. TEMPLIN

Witnesses:
E. Haywarp FAIRBANKS,

J. C. McGLASHEN.
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