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UNITED STATES _PATENTQFFICE,_

FERDINAND SCI-IUMAOII'E

1

R, OF IRON RIDGE, WISCONSIN.

COMPRESSEDﬂAIR MECHAN!SM FOR VEHIOLES

-

SPECIFICATION forming pa.rt of Letters Eatem; No. 628 727, dated. J uly 11 1399
Apphcatmn filed Septembcr 6,1898, Serial Ho. 690,249 (Eﬁ mudel.) -

1o aZZ w!wm 1t ey coneern:
Be 1% known that I, FERDINAND SCHU—

| _MACHER a citizen of the United States, and a

fo

resident of Iron Ridge, in the county of Dod ge

and State cf \Vlsconsm haveinvented ce rtam _

new and useful Improvementsin Compressed-
Air Mechanism for V.ehicles; and Ido hereby

declars that thefollowing is a full clear, and |
‘exact description thereof

Referring to my United States Patent No.

601,285, 1ssued March 29, 1898, the present

20

-compressed air as a means for reducing. frie-

1mpr0vement‘a pertain to 'the utilization of”

tion. Thereforesaidimprovements conslst in
cerlain peculiaritiesof eonstruction and com-
bination of parts hereinafter set forth with

reference to the accompanying drawings and

subsequently claimed, special attentmn being
given to road- Vehicleq -

Figure 1 of the drawings representb a 8ec-
_tlonal front elevation of my improvements in
~connection with a road-vehicle; Fig. 2, a de-

~ tail sectional view illustrating & pmtmn of a

30

~ vehicle-axle, a wheel-hub thereon, and means
25 for the application of compressed air to re-

duce friction; I'ig. 3, a transverse section of’
the assemblage shov,n in the preceding fig-

ure, and ¥ig. 4 a plan view of an e\pdnmble

beanng«-blcck section inverted.

Referring by letter to the drawm*rs A rep-
resents a vehicle- -body; B, an axle of its ran-
ning-gear; .C, an mterposed elliptic spring,

| and D a castmﬂ' that 1s chpped with the

35

40

spring to the a:ﬂﬁ

Constltutmg part of the easting D 1s & pot
i,-containing an air-tight piston F and a rod

- G,in ball- and-socket- Jomt connection witdi the.

piston, hasg adjustable screw-thread connec-

tion with the central socket portion b of a

stay-plate H, clipped with the spring C to a
body-bar 1 of the vehicle. Depending from
the piston through a stuffing-boxc, central of

. the pot-bottom, is a screw-threaded stem «,
- .and a flanged nut e, adjustable on this stem,

45

threaded plunﬂ'el

is opposed to a spiral spring f, seated on
another flanged nut ¢, adjustable on 2 screw-
I, that exten: s down
through an exter nally-screw-threaded sleeve

i, rising frown the center of the upper half of |

so a casing J, containing an expansible dia-

phragm K the sleeve bemg engaged by anut

;, thnt constitutes a soat for nnother spiral |

el

J— —

| The valvep, ¢
‘the upper eml of ils stem headed withina eup

than the one afaresa,ld -
- T'he upper -half of the dlaphmrrm-.(,asmw
eonstitutes part of the easting aforesaid, and

the lower half of said casing, Dolted in pla,ce -

is provided with an inlet-port and an outlet-
port governed by spring-controlled valves.

spring %, opposed by the nut ¢ J afowsmd thus'" -
latter spring being at all nmes of less tension

55

.6-:;'.

1The valve m, governing the inlet-port, opens
| downward against the spring surrounding its

stem, and the latter is opposed by a boss n,
dependmﬂ' from the expansible dmphmﬂm
coverning the exhaust-port, has

¢ on tlie under side of the diaphragm. There-

forelift of the diaphragm will unseat thelat-

ter valve against 1931sta,nce of the spt ingsur-.

rounding its stem.
The inlet- -port’of the dl.«.tphhwm casing hm

pipe connection with astorage-reser vou-L for
asupplyof compressed air, and this pipe con-

nection is governed by a cock r, that serves

to uﬂulatc o1 cut oft the flow of sald alr to
said casing.

Auxiliar y ;m-chmnber& M M, suspended
from axle I3, have pipe connection with each

70
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other,; and by means of acock s one of these

chambers may becut off from the other. The

chamber M’ has cock-controlled pipe commu-

nication with an air-passaget, lonﬂltudmaﬂly

of the axle I3, and this air-passage is also in

communication with a pipe N, connecting the
lower portion of tllaphraﬂm casmffJ wnbh the

pot E aforesaid. |
" Ield loose on each eud of the *ule, eceen-

trie thereto, is a cylindrical shell P, provided

-\\'lbhﬂlOn"ltudln{ll].llbllCﬂHt-Chdmbel i, hav-
ing dlbt.rlbutmg-pmts ', the mlet-—poltof this
chamber being closed b} arvotarily-adjustable
slide e

. (bhoun indfig. 2.) A recessed por-
tion of shell I’ is entnwed by an expansible

bearing-block comprising intermatehing sec-

tions R R’, interposed springs x, and 31@1{1—
ing packing v, the latter serving to make the
;]mnts of said block air-tight. Exter nally the

30

go
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faces of the bemm*r-block sections are re-

| ceb%ed to provide inner and outer air-spaces

respectively ad jacent to the axle and a wheel-

~ub 8, loose on the shell P, said axle and
wheel-hub being lubricated by material escap-

ing-through the. perts v of said shell.
A pm*t

100

2 leads from the alr-passage in the
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" axle intothe inherair-space betweensaid axle | sible bearing-block. Hence provision ishad

and expansible bearing-block, and the sec-
tions of this block are apertured, so as to pro-
vide for flow of air between the saine, as well
5 as into the space between said block and the
wheel-hub. Thearea betweensections of the
~ bearing-block being greater than that in the
inner and outer spaces adjacent thereto, the
Ppressure exerted will hold the sections of said
10 block snug against the axle and wheel-hub
- when the compressed airison, and the latter
being off the springsa; under tension between
the block - sections, compensate for wear.
- Therefore there is always air-tight opposition
15 of said block to said axle and hub.
In practice the volume of compressed air in
pot: E and one or both auxiliary chambers M
M' in communication with said pot exerts
pressure in the air-spaces in and about the
20 expansible bearing-block abovespecified, this
- - pressure being automatically governed in pro-
- portion to load in order to reduce frietion in-
termediate of the axle and wheels. |
. Assuming that piston F is in the position
25 shown in Fig. 1, under normal load, increase
- of load will cause descent of said piston to
compress the air intermediate of this piston
and the wheel-habs, the compression being
~ proportioned 8o that lifting pressure within
30 the recesses of the expansible bearing-block
sections R R’ will compensate for friction that
would otherwise come upon the axle and said

wheel -hubs, the rate of eompression being |

- regulated by adjustment of air-cock s and the
35 piston-rod G in socket b, as well as hy adjust-
ment of nut ¢ in-some instances. *The auto-
‘maticaircompression will take place, whether
downward movement of piston I be fast or
slow, without affecting valve m, controlling

4¢c inlet from the reservoir L; but should the
- pressure become too low from any cause—
such, for instance, as unavoidable leakage of
air incidental to travel of the vehicle—the
tension of spring f will overcome the com-

45 bined force of the reduced pressure below dia-
phragin K and resistance of spring r, whereby
plunger A will be exerted on said diaphragm

1o unseat said valve, thus permitting inflow |

of enough compressed air from said reservoir

50 toobtain the proper degree of pressure in'and
dbout the expansible bearing-block. |

If at any time air-pressure in and about the

expansible bearing-block is too high, the nut |

J is run up to increase tension of sprin g k,and
55 the latter,with the pressure below diaph ragm
K, will operate to overcome spring f, whereby
sald diaphragm will belifted to elevate valve
P, and thas permit escape of air until said
pressure and tension of the former spring
6o counterbalance with the tension of the other
or stronger spring, whereupon the exhaunst-
valve is again seated. ' | 1
The auxiliary chambers M M’ are only em-
ployed when it is not convenient to make the
f5 pot E of sufficient area for the necessary vol-
ume of air opposed to descent of piston G in
sald pot,'as well as in and about the expan-

H

| for cutting off one orall of said chambersfrom

automatically-governed air-supply. - |

Owing to the air-spaces provided adjacent

to the axle and wheel-hub the frictional area
is proportionally lessened, and the pressure
exarted by the air being proportioned to varia-
tions of load there is compensation for all the
friction that would otherwise result.

Each shell P being eccentric to the axle

70
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upon which it is held, it will yield incidental

to shock caused by obstructions in the path
of the vehicle-wheel, to which it is relative, or

to ascent and descent of road-grade; thereby’
| causing the expansible bearing-block and air

chamber or recess containing same to come
directly opposite the line of pressure result-
ant between the draft and load; but the re-
sistance. being overcome said shell will by

-gravity automatically return to normal posi-

tion.

In practice the upper recess or air-space in
the expansible bearing-block is of such widih
that it does not get out of register with the
port z in the axle incidental to the yield of

shell P to shock or inclination of road upon
~which the vehicle travels.

While I haveonly shown my improvements
in connection with the forward spring and
axle of the vehicle,they are duplicatedin con-
nection with 'the rear spring and axle.

Ordinarily load-pressure will cause an axle
to press against the inner lower surface of
wheel-hubs thereon. Therefore rotation of
these hubs results in considerable friction.

‘T'o obviate this friction as a result of load-

pressuare, it will be understood from the fore-
going that a volume of compressed air is in-
terposed between the inner lower surface. of

each wheel-hub and its axle, the pressure of .
this compressed air being so regulated with
| respect to all load variations that it connter-

acts load-pressure on said axle without fore-
ing the latter against the upper inner surface
of the hub. o

80'
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- Having thus fully described iy invention, -

what I claim as new, and desire to secure by
Letters Patent, is—.

1. Avehiele having a cushion for load, lon-
gitudinally-recessed cylindrical shells loose
on axle extremities of the vehicle running-

gear, wheels having their hubs loose on the
‘120

shells, an expansible bearing-block in the re-
cess of each shell comprising a pair of aper-

tured intermatching sections having air-tight
joints and reduction of face to provide air-

spaces adjacent to an axle and wheel-hub of
less area than the air-space between said sec-

tions, a compressed-air storage-reservoir in -
i communication with the reeesses of said

shells, and a governor mechanism- operative
| In conjunction with increase . load to reg-

ulate the pressure of airexerti.e in and about
the expansible bearing-blocks.. '

| 2. Avehicle havinv a cushion for lbad, lon-
gitudinally-recessed eylindrical: shells in ec«

centric loose fit on agle exfremities of the ve-

115

125

130
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hicle running-gear, wheels havmﬂ' their hubs |
- loose on the shells, an expanmble bearing-
‘block in the recess of each shell comprising a

pair of apertured intermatching sections hav-

ing air-tight joints and reduction of face to
provide air- -spaces adjacent to an axle and’

wheel-hub of less area than the alr-space be-
tween said sections, a compréssed-air storage-

- reservoir in eommumcatlon withthe recesses

10

20

20
‘35
40
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55
ing air-tight play through the pot-bottom, a

- ter spring, and a rod connectmfr the plston.

6o

of said shells,and a governor mechanism oper-
“ative in con;]unetmn with increase of load to
regulate the pressure of air exertive in and
about the expansible bearing-blocks.

3. A vehiele having cushion for load, lon-

gitudinally-recessed cylmdrlcal shells loose
on axle extremities of the vehicle running-
gear and provided with lubricant-chambers

having distributing-ports,wheelshaving their

hubs loose on the shells, an exPanmble bear-
ing-block in the recess of each shell compris-
ing a pair of apertured intermatching sections
having air-tight joints and reduction of face
to provide air-spaces adjacent to an-axle and

wheel-hab of less area than the air-space be-
tween said sections,a compressed-airstorage-

reservoir in communication with the recesses
of said shells, and a governor mechanism

operative in eomunctlon with increase of load -
. to regulate the pressure of air exertive in and
about the expansible bearing-blocks.

4. A vehicle having cushion for load, lon-

'frltudma,lly recessed cylindrical shells loose
on axle extremities of the vehicle running-

gear, an expansible bearing-block in the re-

cess of each shell comprising a pair of aper-

tured intermatching sections having air-ti ght
Joints and reduction of face to provide air-
spaces adjacent to an axle and wheel-hub of
less area than the air-space between said sec-
tions, a cock-controlled compr essed-air stor-

age-reservoir, a fixed pot and casing open to

each other and said shell-chambers, a spring-

valve governing an inlet-port of the casing .|

connected to said reservoir, another spring-

valve governing an exhaust-porb of said cas-
-1ng, an expansible diaphragm arranged in the

aforesaid casing toactuate said valvesagainst
resistance ‘of their springs, a sleeve rising
from the diaphragm-casing, a plungerin loose
engagement with the sleeve a nut having
screw - thread adjustment on said slesve, a
spring seated on the nut, another nut ad,]ust-
able on the plunger aﬂamst the spring, an-

other spring of greater tension than the one |

aforesaid seated on the latter nut, a piston in
the pot provided witha dependmﬂ' stem hav-

nut ad,] ustable on this stem against the ]at-

and body portion of the Vehmle

5. A vehicle having cushion for load lon- |

- rrltudmally-reces&ed shells loose on axle ex-

‘tremities of the vehicle 1unn1nmgeal an ex-

pansible bear1ng-block in the recess of said
shell comprising a pair of apertured inter-
matehing sections having air-tight joints and

‘reduction of face to provide air-spaces adja-

cenft to an axle and wheel-hub of less area

than the air-space between said sections, a
cock-controlled compressed-mr storage-reser-
voir, a fixed potand casing having communi-

cation with each other and sald shell-cham-
bers, a plurality of auxiliary air-chambers
having cock-controlled communication with
each other and aforesaid shell-chambers, a

.sprmﬂ' -valve governing an inlet-port of the

casing connected to said reservoir, another
sprmﬂ'-va,lve governing an\ exhaust-pmt of
saild casing, an expansible diaphragm in the
aforesaid casingtoactuatesaid valves agamsb
resistance of their springs, a sleeve rising
from the diaphragm-casing, a plunger in loose

engagement with the 316673, a nut having

secrew -thread adjustment on said -sleeve, a
spring seated on the nut, another nut adjust-
able on the plunger ag amst the spring, an-
other spring of gleater tension than the one
aforesaid seated on the latter nut, a piston in

“the pot provided with a depending stem hav-

ing air-tight play through the pot-bottom, a

‘nut a,d,]usta,blp on thisstem against the latter

65

70"
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8o

4 go -

spring, and a rod connecting the plston and

body portion of the vehicle. -

- 6. A rotative ecarrier, its load an expansi-
ble bearing-block mtermedlate of the load and
carrier ha'vi_ng' reduction of face to provide
alr-spaces adjacent to opposing surfaces, and

‘means for establishing a Volume of confined

05

air having regulated pressure 111 ::md about

said bearmfr-block
7. A rotative car rier, its load, a spring-con-

trolled expansible bearin ﬂ'—block intermediate -

of the load and carrier hswmg reduction of

face to provide air-spaces adjacent to oppos-
ing surfaces, and means for establishing a

Volume of confined air having regulated pres-
sure-in and about said bedring-block. '
8. A rotative carrier, its load & recessed
cylindrical shell in eccentrlc loose fit on the
carrier, an expansible bearing-block in the
shell-recess having reduction of face to pro-
vide air-spaces adjacent to opposing surfaces,

and means for establishing a velume of con-

100

103

110

fined air having regulated pressure in and‘ |

about said bearing-block.
In testimony that I claim the forecromg 1

| have hereunto set my hand, at Iron Ridge, in
‘the county of Dodge and State of Wlsconmn,

in the presence of two witnesses.
FERDINAND SCHUMAOHER

Witnesses:
A, P. WALTHER,
CHR. A. CHRISTIANSEN
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