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- UNITED STATES PATENT OFFICE.

EDMUND W. ROBERTS, .OF CLYDE, OHIO

£ B
AUTOMOBILE.

No. 868,014, -

To all whom it may conerr:
Be it known that I, Ebmuxp W. RopErTs, 2 citizen
of the United: States, residing at Clyde, In the county
of Sandusky and State of Ohio, have invented certain
new and useful Improvements it Automobiles; and I
do hereby declare the following to be a full, clear, and
exact description of the same; such as will enable
othérs skilled in the art to whichr it appertains to make
and use the same. . . o
My invention relates to improvements in automo-
biles, and partictilarly to that type thereof which have
_internal combustion engines for'driving them. It is
well known that such engines as employed in the past
in automobiles, driving the vehicles directly-or through
gearing, are incapable of starting under load, or-even,.
in'most instances, of startingat all except by the appli-

cation of power fror outside, and are incapable of re-

-versing; and this has necessitated the interposition of

a clutch and reversing mechanism between the engine. v
.and the driving wheels of the vehicle—thereby unduly 7|

complicating the mechanism of the vehicle; inereaging

_ greatly the liability to derangement, making it difi-

25

30

cult or impossible to'start the vehicle without+jerking,.

making it difficult to run the vehicle at low speed

through streets crowded with -'oth_ér vehicles, and giv--

ing rise to disagreeable noise in the operation of the
. . B ‘. 3
mechanism. Moreover; the clutch and reversing gear,

.and the accompanying ehange-speed gearing, usually-
employed, require a ‘number of operating . devices;
such as levers, pedals, ete., for their control, and the

‘multiplicity of these control devices

the opérator in an emergency. L ) .
The objects of my inventiop areto avoid the use of

is apt to confuse

" such transmission clutch, reversing gearing, etc., be-
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‘twéen.the motor and the driving wheels of the vehicle;
to permit the engine to be in permanent’ driving con-

nection with the driving wheels, to provide for starting’

‘and reversing such a permanently-connectéd motor
under load, to provide a reserve of power to enable the

vehicle to overcome exceptionable ‘obstacles, to per-

mit dasy and gentle starting and reversing of the vehi-

cle‘unader all conditions, to permit the vehicle to be .
maneuvered promptly and readily under all condi- |

tions encountered in crowded streets, to simplify the
control devices of sucly vehicles, and generally to make
the vehicle more siniple, more. reliable, more positive
in operation, easier to control, and quiet in operation.

My invention consists in a wheeled vehicle having

driving wheels and having in permanent Joperative
connection with such driving wheels an internal com-

" .. bustion engine having a sufficient numb'e'r of cylinders
“-and provided with suitable valve gear to make it self:

-85

- starting and self-reversing upon the admission of fluid

under pressure; inthe combination with such an engine,
so connected te the wheels of a vehicle, of a separately-

driven compressor provided with means for supplying

Specification Vt..)'f Letters Patent. _
Application filed March 17,1905, Serisl No, 260,503

'+ Patented Oct. 15, 1907.

| to such engine fluid under pressure to'start and reverse
the engine under load; in automatic controlling devices .

for the compressor; and in other features. hereinafter-
- set forth and particularly pointed out, in the claims. -
I will now proceed to describe my invention with

one embodiment. thereof; and
novel features in-claims. . :

In the said drawings, Figure 1.showe a topview of the
¢hassis or running gedr of an*automobile constructed

will then point out the

and the bonnet having been removed. Fig. 2 shows
a side elevation and partial vertical section of the vehi-
cle, the side of the bonnet having been removed to
show the main driving engine, the compressor and -its
auxiliary engine, and the control devices. Figs. 3,
4-and 5 are detail views of the main driving engine of
“the vehicle; Fig. 3 showing a top view of the engine,
Fig. 4 showing a side.view of the upper part of the en-
gine, ‘including the" valve gear thereof, and Fig. 5
showing a vertical transverse séction through one of the
engine cylinders.’ ‘Fig. 6 is'a diagrammatic side ele-
‘vation of .the :compressor, its driving engine, storage
' tank, and: control devices, the controlling valve being
shown in section. Fig. 7 ig a partial side view and
partial eentral vertieal section of the compressor. Fig.
*8 shows a_central vertical section of the compressor,
the section being taken at right angles {o Fig. 7. .- Fig,
9 is a detail vertical section of the outer-end of one of

stopping valve of the compressor, . -
- ‘Rgférrjng tow to the drawings, and at first more par-

.the driving axle’ thereof, 4 the casing of*the compen-
' sating gear with which motor vehicles are customarily
provided, 5 a longitudinal propeller shaft, ‘and 6 the
main -driving engine of the vehicld; which engine is
arranged longitudinally of the vehicle, in the front part
thereof, under a bonnet, as is customary, and as shown
is in direet permanent driving connection with the pro-
peller shaft 5; and so with the d_l_'iving axle and wheels
‘of the vehicle.” - . T .
7-designates the engine flywheel. The particular
vehicle shown is of the so-called “chainless” type; in
which motion is transmitted to the axle through bevel
gears located with the casing of the compensating gear;
‘but such gears I do not show, as the arrangement in
quéstion is well known and understood to be present in
‘a’vehicle of this type. I domnot limit myself however
to the application of my invention to vehicles having a
chainless drive, as the invention is applicable to any
| ‘vehicle driven by an internal combustion motor, with-
I out regard to the particular type of drive employed,

the compression cjlinders, the section being taken at
right angles to Fig. 8. 'Fig. 10 shows a central vertical
1 section of the automatic controlling or starting. and .

60

| reference to the accompanying drawings, illustrating -
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in accordance with my Ainvention, the vehicle body -
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‘ticularly to.Figs. 1 and 2, numeral 1 designates the )
frame of ‘the vehicle, 2 the driving whecls thereof, 3
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- revolution of the crank shaft; but the type of internal

1o.

15

o provided. For supplying air under pressure for start-
‘ingand reversing the engine, and for r:imning with com-

20

: of gir under pressure from said tanks to the engine 6,
- “and an automstic Dressure-actuated valva 16 ci)ntrollix'ig

25

- ome of sdid ¢ylinders, 19 an exhayst port of one of the
- “eylinders, 20 the fuel admission port of such cylinder,
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~ corresponding. valves, or the shaft. may be moved to a

85

- both simul‘tgneously.'_ - Considered as an internal: com-
- bustion engine, it is of thie so-called “two-cycle® type,’
: 81ving, in normal operation, four explosions for each

_ Prises a casing containing a Puppet-valve 23 and ‘s seat -

- Comprised-in the valve-casing. Thig balancing piston

5 cam shaft; with Tespect to the sprocket-wheel, is per

_-cams 34 for motion backward; and by moving the cim-

The particular engine ¢ shown is a four-cylinder -
combined compressed air and interna] combustion en-
gine, ‘capable of -'opérat-ingeith'er as-an internal com-
bustion engine, or ag g compressed air engine, or s

combustipx}'engine, and number of cylinders, are both

unimportant, al} that is'required being that the engine |
fnhall have enough cylinders to be capable. of self.-star_t-

pressed air, the vehicle is provided with an air com-.
pressor 11, driven by an auxiliary internal combustion -
engine 12, and with storage tanks13, a throttle valve.
14.operated byg foot-pedal 15 and-controlling the flow.

the Operation of the air-compressor, - i T
_"I.lefen'in‘g now to Figs. 3, 4 and 5, 17 designates the:
cylinders of the main-or ‘driving engine, 18 a piston of

and 21 g compressed-éir admission valve for such eyl
inder. ‘Each cylindet is provided with one of said
v?.lves, air under pressure being supplied to them by a
Dipe 22 containing the throttlé valve 14 and connected
to the storage tanks 13, -Bach of these air valves com-

therefor, a spring 24 tending to hold safd valve deated,
and a balancing piston 25 Secured to_the stem' of said
valve and working within a correspoliding: ¢ylinder

‘prevents the air-pressl_lre from opening the valve, hav-
ing slightly greater area than the valve; the 'spring 24

serving merely to hold the valve seated when for any

the sprocket-wheel 29 through a key 30 (Fig. 3); carried
by 3 shaft 31 secured to the sprocket-wheel and fitting ,
within a hollow end of sHaft 27, said key working in’

putted.  Said cam-shat carries two cams, 33 and 34,
for each air-valve, cams 33 being for motion ahead; and

shaft forygrd or bhck,‘ei,thep set of these cams may be
brought inte operative position with respect -to. their.

Position in which neither set of cams engages their re-
spective yalves: The " valve-shaft ia ‘shifted,. for this
purpose, by means of the. hand-lever 8, already men-

- ["other-sideito Pressure

= N ‘ : . 868,014

36 (Fig. 8) a rock-shaft 37'to which aid arm js connect-
ed, and snother- rocker-arm .38 pivoted t¢ a ring 39
The cams sire 86 designed and set that in whatever posi-
Hon the engine may stop, when the cam-shaft is moved
1o start in the desired direction, the proper one of the
four air-valves 21 for-starting in the desired ‘direction
will be opened; and. as the cam-shaft rotates, the re-
maining air-valves will be opened in proper sequence
‘to continue rotation in the desired direction.. Theslop-
ing sides of the cams and-rounded ends of the valve-
stems permit. the valves to be opened by lateral move-
ment of the cams; when the engine is stationary.

Referring nowto Figs. 6—10, showing the coinpressor,
the. particular type of .compressor illustra ted ‘comprises

three compression cylinders, 41, arranged. about g
- common crank-shaft 49 driven by a belt-wheel 43 and

Hfor:starting:its auxiliary engine 12, T provide the com-
; pression cylinders with admissign valves 45, operated
by suitable valve-gear comprising 2 cam. 46 operated
by a'centrifugal governor-weight 47 on’ the belt-wheel

conipressor,. -

as few parts as possiblé. It'has 16 valves; for admit.
ting air to be _conipr_essgd by the compressor, As the
' piston ‘moves toward the crank-shaft, it draws a. vacu-
um in the space hehind it, until said piston uncovers
Ports are uricovered, the air rushes in.  On' the return
by the piston. . When discharge Presdure is reached,
the spring-londed discharge valve 45 at the end of the.

1s discharged into the pipe 49 leading to the-storage;

tanks 13. The ‘s
‘pipe’49 is 2 double valve, having two. connected plugs,
50 and 51, of different diameters, each plug of course
having ite ‘corresponding seat, and having a diaphragm’

"52.exposed: toreceiver pressure and an adjustablespring

exposed of: gne side to ‘reservoif: Pressure and on’the

on the two valves terid to balatice. each other; but do

not do ‘sa- completely; owing to"the different sizes of
tpor them, assisté-the diaphragin 52 to Tesist the spring
53; but when said valves ‘are open, they are surrounded
on’all‘sides by the same’ pressure and have né closing
action. " It folows, thereford, that when -said valves

ie.| have closed, there must be 2 considerable drop in pies- -
sure'in the receivet or reservoir before sald vatves will

openautomatically:. This provision ismade inorder that
the valve may not be constantly opening and. closing.
"64ig the inletto said valve from the compressor and 55
: the ;outlet ledding l"roin' said valve to the reservoir.,
Valve 18, besides- controlling admission to the resor.
voir;.is. provided with mesns for stopping, as it clases.-

| the suxiliary engine 12, "For this purpese, the valve

“plugs carry a spring contact piece 56 which, ‘when said
‘valves afe apon, is in contact with & plug 57 insulatedi

tioned, a rod 35 connecting said lever with a rocker anh’

from thé valve casing. As shown in Fig. 6, this valve.

belt 44 from the auxilia.ry’eng'inevlg. - Inasmuch as T-
. cduse this £ompressor, at times, to act 4s an air-motor .

-43.;* Valves 45 also serve as (discharge wvalves of the = .
- ' SR 90
- The compressor shown is of very simple type, having

Ports 48 in the side of the cylinder. As 800N ‘a8 such

stroke, compression begins when_ ports 48 are closed -

running in a grooved collar 40 secured to i;he'éamahgft},'
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eylinder opens automatically and the compressed air -

utomatic controlling valve 16.in this .
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53 tending to raise the-valves from -their seats against - -
Teceiver pressure.’, Valve plugs 50.and 51 being both -

within the pipe 49, the Pressures

| the valves.,: When the valvesare ¢losed, the pressure .
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-20. through suitable glande with ground joints and are Pro-
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plug 57 and the casing of the valve, and-therefore the-
spring 56, are included within the ignition, circuit of
the auxiliary engine. =~ o
The valve 16 opens when the pressure in the reser-|
8 voir has fallen so low that the preéssure from said reser-
voir on the diaphragm plus the effective presture from
said reservoir on the valve plugs 50 and 51, is not suffi-
vient to overcome the upward thrist exerted by the
spring 53. When ‘the valve opens;” contact will be
10 closed between contact points 56 and 57, thus complet-
ing the'ignition circuit of the auxiliary engine, as shown
hereafter,-and permitting .compressed air to pass from
‘the teservoir 13 through the valve 16-and ‘pipe 49 ‘to
" the compressor, for the purpose of ruining said com-

15 .pressor temporarily as a compressed air motor to start

the auxiliary engine 12. In order, that said com-
pressur may serve temporarily as a motor, its cylinders
are. provided with cams.58. arranged when rocked to
operi .valves 45, .The stems of these cams project:

-vided with arms 59 to which are connected valve rods
60 suitably guided and spring-actuated toward the cen-
ter. These valve rods are.in position to be engaged
by the canl 46 oscillated by the governor-weight 47.

25 When- this compressor is stationary, “the . governor:

weight is.in position shown in full lines in Fig. 6, the-
cam 46 being'in position to. engage said valve rods 60.
Therefore; -as soon as valve 16 opens and admits com-
pressed air to pipe 49, one of ‘the valves 45, being held

30 open by cam 46, will cause the compressor o start as a

compressed air motor, turning over the ‘engine 12,.5.1{«1“
* causing the latter.to start,
engine 12 being, closed, said engine will “pick up”
.almost immediately, and as soon as.the compressor:
86 has reached a speed of say 200_ievolutions; the gov--
 ernor-weight, wilt have changed: it _position; -under
the influence of centrifugal force, and against the tén-
sion’of ils spring 61, to the position indicated in dotted
lines, Fig. 6, the cam 46 being rocked so that. it'no

40 longer engiges the valve stems 60; The Compressor

will then cease to operate as an air engine and will op-
orate.ad a compressor, compressing air through' pipe
49 into the reservoir 13. As soon as the Ppressure in

such reservoir, which now acts on thé diaphragm only, |
45 hecomes sufficient to ¢vercome the pressure of spring

53, the valve 16 will close, breaking the ignition cir-
«uit.of engine 12, and stopping said engine automatic-
ally.- L. - . o
Engiue 12'is shown as provided with a jump spark
50 ignition apparatus, the interrupter 62 of which is indi-
* cated diagrammatically in Fig. 6. The primary circuit
is from the positive pole of battery 63 through induction
.tvil 64 and the said interrupter to ground, as indicated’
by the frame of engine 12, .and also by the pipe to

55 which valve 16 is connected, and froin the terminal of -

éontact 57 of said valve back 1o battery.: This primary
cireuit will be brokesi when valve 16 i, closed, and.
will be closed, except when broken at: inférrupter 62,
when.valve 16 is open.  The. se(_:oﬁdaty ,cir_cilit‘ passes.

60 as usual from ground through conductor’ 65, and the
induction -coil 63 to the iguiter plug 66 of the auxziliary -

engine;”. . .7 . -
“The operation of the vehicle will now be described.

In starting initially with no pressure, or insufficient

35 pressure in theTeservoir 1310 start thé auxiliary engine

. The ignition circuit of the"

8

12; the belt-wheel of the compressor may be turned
fivér by hand, this bging' eagy, because both the engine
12 and the compressor may be quite small. When 80
turned over, the engine 12 will start quickly, and gath-
éring speed, the compressor will soon act to compress
air into the reservoir 13. As soon as the' pressure for
which valve 16 has been adjusted has been reached,
. said valve' will . clése, stépping the operation’ of the
engine 12 and. the compress.or. ~For ‘starting the
vehicle, once sufficient pressure has accumulated inthe
reserveir 13, starting lever 8 is moved from its normal
position to the pesition corresponding to the direction
in which the vehicle is to be started, thus shifting the
cam-shaft 27 go as to bring the proper set of cams into
operative position, and opening the proper air valve 21
of the engine. At the same piine, or immediately after,
the pedal 15 is pressed, opening the throttle 14 and
“admitting air from the reservoir to the main engine 6.

6 ““picks up”’ as an internal combustion engine, where-
‘upon the throttle 14 may be closed and the starting

practice, by ‘propeérly priming. the carbureter of the
main engine and closing the ignition circuit thereof

““pick up™ so quickly as an internal combustion engine,
Athat_'.a mere kick lfpon the throttle, after the adjust-

-the-vehicle; but if it is’ desired to start gradually, the
.:bperation of the engine as an internal’ combustion

_valve in the fuel supply pipe, with which such engines

_are customarily provided, ‘or by keeping the ignition
cireuit open, until the desired speed has been attained.

fallen to 200 poungs to the square inch, and ‘miy cause

| the said valve to stop. the compressor st any higher

preseure between say 250 and 500 pounds per square
‘inch. The higher the pressure normally maintained
in the reservoir, the greater the reserve power available
for overcoming .c}iceptional obstacles. Thus it is easy
‘o maintain in the reservoir a pressure which when ad-
‘mitted to the engine cylinders, running under com-
pressed air alone, or under compressed air and internal
"combustion simultaneously, will give a mean effective

‘| pressure in the engine cylinders, twice or more than
-twice that which would be obtained when running

under internal combustion alone. The reserve power
- for starting under heavy load and on steep grades and
for- overcoming exceptional obstacles, is, therefore,
~very great, It is easy fo provide sufficient storage
capacity so that the vehicle may be run'a considerable
'dis.tance on compressed air alone. Customarily, when
the engine is reversed, the vehicle is run-hackward
underair pressure only; but it is of course easy to cause
the ehgine to run backward under power derived from

this being to adjust the ignition lead properly. -

It will be noted that the admission of air under pres-
‘sure in the cylinders of engine 6, for the purpose of
‘Tunning.said engine as ‘an air motor, does not interfere
in any way with the simultancous operation of that

Said engine then ‘begins to rotate a$ an air motor, mov-
1 ing the vehicle; but almost immediately the engine

before opening the throttle 14, engine 6 will usually’
ment of the starting lever; is all that is required to start -

éngine may be'delayed by keeping closed. the throttle,

. I'customarily design and adjust the valve 16 to start
.{ the compressor whén the pressure in the reservoir has

engine as an internal combustion engine. This I have
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lever 8 moved. back into intermediate position. In -
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© . combustion and con‘lpressed-ﬂui_d .ngultlfylinder_ engine- in

‘&

10

20

25"

35

= L .
demonstl{ate‘d in actual practice. Tt is practicable
for each of the engine cylinders to act simultanedusly
a8 the cylinder of an internal combustion engine and
28 the cylinder of 3 compressed air motor, because
the airvalves donot openuntil at orabout the beginning
of thé down stroke of the piston, while the explosive

stroke of the piston. e o
It is obvious that my - invention s susceptiblé- of

many variations and modifications; that various forms ‘|

of valve gear may be employed; that internal combus-
.tion engines other thanthose of the two-cycle - type
may be ez'ﬂployed; that various forms of ajr compress-
ors-and that various means for driving the'same and
controlling the operation - thereof may be employed.
Therefore I do nat limit myself to any of the details

of ‘construction and arr. ngement herein illustrated

and described. L .
Since both' the main engine 6 and ‘the auxiliary

engine‘12 are of the same type, they may, and cistoma-'

rily will, take their fyel from

the same source of
‘supply—ani‘mpor_tantadvanta.ge. C

What T claim igi— I
1. In an -dutomoblle, the cdmblhation with
gear comprising g ,drlvipg Wwheel, of a c_omblged-'lnternaj

Permanent driving 'c_i_)hnection wlth."su_chl driving wheel,
said engine comprising. cylinders serving. normally as

--cylinders of an Internal combustion enpine ‘and pz'_.byided'
~with valves and valve geal ' for admlitting d r
' Dressute .to said- cylinders . to ibpe'ta_te- ‘the “engine as “a"
Mfluld métor, the - cylinders  and

self-starting compress

- assoélated _parts-and valve gear arranged 'to produce at

40

50

55

60

_gine therefor, and automatlc_cdx_l'tl‘olllng.*ﬁleahs operated |

. - by rise and fall of pressure in said'reservolt‘;and, con-
45

trolling the operation of said compreasor engine and com-

“prising automatic starting means i:lierefor., .

2. In’ an_automobile, the combitation with running
Rear comprising a driving wheel; of g comibined internal

compressed-fluid motor, the cylinders and asscciated parts '

and valve gear arranged to produce at ledst three impulses
per revolution when operated ay 2’ compressed-fluid engine,
and .means for supplying fluid under pressure to sald en-

gine compriging a reservoir, a compressor, an auxi]l‘ary

‘gintnpg‘rated by rise and (all of pressure-in sald i-eselj&olr.
M B an automobile, *{ke ‘combination with running

,'gear comprising a driving -wheel, -of a combined interna}

65

70° e
- gtarting compreéssed-finld: motor, the cylinders and asso-

combustion and compresged-fiuid multi-cylinder engine in

sure to said-cylnders

‘

868,014

-engine.

rﬁnnlng )

presence of ‘two witnesses.

clated parts and valve gear arranged to’ produce. at least
-three impulses per_ revélu_tlon ‘when operated’ as 4 com-

Pressed-fluid engine, and means for supplying fluid under
DPressure to said engine 'comprising, 2 reservoir, a -com-

"pressor,' an auxiliary drivlng_engine therefor, and a_uto_—'_

starting the CoOmpressor as a compressed-fluid motor, and
through it for starting said auxiliary englne, and for
stopping sald auxiliary engine, .- . o

4. In a system of automatic. propulsion; the combination
with running geay comprising a driving wheel, of a com-

'bined: internal-combustion’ and compressed-fluid self-start-
-ing and self-reversing engine provided

with auxiliary
valve gear for starting and reversing the engine under
load as a compressed-fluid 'engine, 'said engine having a
suitable number of cylinders, and the said auxiliary valve
gear being suftably arrvanged, to produce at ‘least three
impulses per revolution when said engine I8 operated as a

. compressed fluid-engine, an auxiliary internal-combustion

engine and compressor f\or supplying air under pressure

-to’ said engine, an intermediate air-tank, ang antomatic

controlling’ meang operated by fluctuations in air pressure
and comprising means- for stopping saiq auxiliary engine
and for 'admittlng air from said tank to said compressor to
start same a8 a motor and through it said ‘auxilary

5. In a system of automoblle propulsion, the combina-

| tion with unning gear comprising a driving wheél,‘of a -

. S ¢ . L .| combined .internal-combirstion and compressed-fluild gelf-
By suitably regulating the -tension of the governor-- “reve

spring 61 of the compressor, said compressor may be |-
-caused to cease to operate as an air motor at whatever
. gp'eedg‘ma.y be selected. PRI o ’

load as.a g:om'p;;essed-ﬂuk_l engine, an auxiliary “internal-
combustion engine and compressor for supplying alr under
pressure to said -engine; said auxiliury engine ‘and com-

| pressor- being. self-starting and having an electric ignition
* elrcuit; and-automatie Dressure-operated means for inter-
-rupting said ignition ecircuit at a predetermined pressure
. and.-for starting said .compressor-as an afr motor for the
‘auxiliary engine and completing said ignition clreuit at
‘another predetermined pressure.. .

6. In-a system of—autoniobile'probulsio'u, thé combina-

;tl(_m with running gear comprising a driving wheel, a com-

" bined Internal-combustion and- compressed-fluid self-start-
'.lhg'.engln‘é for driving said wheel, and means for connect-

engine, of an auxiliary internal combustion engine and a

_ compressor driven thereby ! for supplying air under. pres-

sure to .sald englne, and automa‘tic conti‘o!liug means
operated by . fiyid’ pressure and comprising ‘means for
stopping the operation of “the auxiliary engine at g

" predetermined pressure and for admitting fluid under pres-
| 8ure.to safd compressor at another predetermined pressure

to start sald compressor ag a compressed. fluid motor, and
through it the auxiliary engine.
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7. In a system of automobile propulsion, _the cbmblna- -

’ tion with running gear comprising a driving wheel, a com-
bined - internal-combustion ang compressed-fluid self-start.
Ing engine for driving said wheel, and means for connect.-

‘gear for stai-ting'lt-as a compressed fluid engine, .of an

auxiliary Internal combustion' engine and a compressor
driven thereby for supplying air under pressure €o sald
engine, automatic controlling means operated by fluid
pressure and comprising means for stopping the opera-
tion of the auxiliary engine at g predetermined pressure
and for admitting fluid under pressure to said compressor

‘at another predetermined pressure to start saig com-

p_rgssqr. as a compressed ﬂuiyl motor, said COmMpressor com-
p’rlsing_' 'auto_matlc centrifugal governing means ang valves
operated thereby. . ’

In testﬁ'nony whereof I afiix my signature, in the

E. W. ROBERTS.

Witnesses : N
MINERVA P, BUrNET, - .
‘H. M. MARBLE,
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