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To all w?wm it may concern:
Be it known that I, FERDINAND SCHU-

'MACHER, a citizen of the United States, and a .
resident of Iron Ridge,in the count3 of Dod ge
and State of Wiscons sin, haveinvented eer-ta,m_
new and useful Impr ovements in Compressed-
AirMechanism for Railway Rolling-Stock and

other Devices; and I'do hereby declare that

seription ther ¢of,

~ Referring to my Umted States Pateut No."
.601 285, 1ssued March 29, 1898, the present

_lmprovements pertain 0 the utlhzatmn of

compressed air as a means for absorbing
vibration and- reducing friction. Therefore
they consist in certain peculiarities of con-
struction and combination of parts herein-
after set forth with reference to the accom-

panying drawings and subsequently claimed,
especial attention being given to the apphca-'

tion of said impr Ovements in connectlon Wlth_“

railway rolling-stock.

- Kigurelof the drawings represents a longi-
tudmal sectional view ot a six-wheel rallway—
truck and a portion of acar thereon, together

with a compressed-air mechanism a,ecouflmn'

to my invention; Fig. 2, a detail %eetmnal

“viewon the plane mdleated by line 2 2. in the

fourth figure, illustrating the detail construe-

tion and arrangement of parts employed in |
~connection Wl‘rh a car-axle and ,]ournal box

for the same; Fig. 3, a detail plan view, partly

Cin homzontfﬂ sectwn on the. plane indicated

o35

40

-~ ceding tlﬁ*ure, Fig. 8, a sectional view of an
alr-governor embodied by my lnvenbmn, and
Fm 0 a partly-sectional plan view of an aux-
111.:11}7 air-chamber that may constitute part
of the mechanism herein set forth. :

Referring by letter to the drawings, Ades-

byline 3 3inthe preceding figure; Figs. 4 and

5, detail transverse sectlons respectwely in-
,dlmted by lines 4 4 and 5 5 in the second fig-
ure; IFig. 6, a detail sectional view 111115131'(1,13-"
- ing constmctmn and arrangement of parts

- emploved in connection w1th another car-axle
‘and a journal-box forthesame; Fig. 7,atrans-

verse section indicated by line 7 7 in the pre-

" ignates each of the two outeraxles, and B the

mlddle axle, of a six-wheel rallwa} -car truek.

Depending from one of theend timbers of the |
~ ‘truck ‘is a bracket C, having an eye at its
- lower end engaged by:.‘:m extremity of a bar |

axles A and. clem]y shown in Fig. 1
crumedon the bar is a lever E, that supports

lever in opposition to said axle.

"'D the other e*{tlem1ty of this bar ‘being in

loose detachable connection with one of the
1, and ful-

an air-pump- cylinder F, the plston (> con-

tained in this cylinder bemw connected by a

gs .

link b with a friction-wheel H carried by the

That end of
the lever farthest from the friction-wheel is

opposed to a spring ¢, that sets in a cup-disk

connected to an a,d]ustmn' -s¢rew d, engaging
barD, and the air-pump cyhndel has :aLdJubt-'

able valve controlled flexible pipe connection
with a reservoir I and a casing J, the lat-
ter containing an expansible dla,phraﬂ*m (not

shown) havmﬂ' a central stem e in opposition

toalever K undel the latter between its ful-
crum and said friction-wheel. - -
From the foregoing it will be understood
that spring ¢ opelates at times to tilt lever E,
and therebybring and hold friction-wheel e

in forecible contaet with the adjacent axle.
There being revolution of the axle, the fric-
‘tion-wheel H, when in contact theremth will

causer eelpnocatlon ofair-pump piston G antil

against 1eSIStance of said spring. |
Althourrh the reservoir I is shown Sus—

‘pended: from the bottom of a car in connec-

6o

75

~accumulated air in reservoir I and casing J . .
hab a predetelmlned deﬂ*ree of preseme&ufﬁ- o

807. __

'
--------

tion with the truck, it may be mounted on

said truck, if for md more. convenient or de-

sirable, and by means of a system of valve-

con tmlled pipes, herein shownashaving flexi-

ble sections, said reservoiris eonueeted with

cylindrical p{}ts K, auxiliary air-chambers L,
pressure- ﬂ'overnor's M, and casings for tr uck-_
“axle bearmm—bloeks helemafter particularly. -
specified.. A pot K and a governor M are
‘made fast to each. equcﬂlzmw-bar N of the

9'¢   o

truck, and the auxiliary air-chambers L are o

clamped on timbers of said truck. - Asherein
‘'shown, each pot K is supported. by an equal-

umﬂ*-bar N at a point appmmmately one- .

| ,thlrd the length of said bar from an outer
axle, and thewfore approximately two-thirds .

the 1enﬂ*th of the aforesaid bar from the mld-
dle 3116 of the six-wheel truck. =

piston P in ball-and-socket or otherwise. flexi-
ble Jomt conneetmn w1th the lowe1 er.ud of a-

100

- Each of the pots K contains :fm' mr-bwht -
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stem P’, and the upper end of this stem is
trunnioned or otherwise flexibly joined to a

truck -timber.
into each pot below the piston therein to
cushion, load, and absorb vibration, the vol-
uine of this compressed air exertive against
all the pistons being automatically regulated
by the several governors to maintain the load
at a predetermined elevation—such, for in-
stance, as is herein shown. |

The auxiliary air-chambers L. are employed
for the reason that it is not convenient (o
make the pots I of such dimensions as will
at all times insure of a sufficient volume of
the compressed air being exerted against the
pistons that have their play in said pots, and
each chamber is herein shown as having an
inlet-nozzle fand an outlet-nozzle ¢, each con-
taining a spring-controlled check-valve, the
latter being shown in FKig. 9, and by means
of cocks /i 2 the passage of air through these
nozzles may bereadily regulated or prevented.
There may be any number of the anxiliary
air-chambers, as found most convenient or
desirable, and any one of the same may be
cut off from the air-pipe system to lessen the
volume of compressed air exertive against
the pistons aforesaid. .

As shown by Fig. §, each of the governors
M embodies a shell having an inlet in direct
pipe connection with the reserve-supply air-
reservoir I, the admission of compressed air
to said reservoir being controlled by a spring
check -valve 5 within a vertical cell of the
shell, and the stem 7' of this valve is loose in
a cross-arm /¢, herein shown as having screw-
thread adjustable connection with the rod Q'
of a piston Q, having air-tight playin a lower
chamber of the said shell, this chamber be-
ing provided with relief-cocks m above and

- below the piston. An exhaust-port of the

shell is closed by a spring-controlled check-
ralve n, and the stem n’ of this valve is also
loose in the cross-arm %, nuts p ¢, adjustable
on the valve-stems 7' ', being opposed to
sald cross-arm, one above and the other be-
The valve n is within an-

~other vertical cell of the shell aforesaid, and

50

the latter cell communicates with a passage
leading from the former cell in which the

valve ;7 has its seat. The cell-containing.

valve n has an outlet coupled to that portion
of the air-pipe system in direct communica-

~ tion with one of the aforesaid pots and truck-

55

6o
- threaded stemm s depending from a truck-

- 63

axle bearing-block casings, the passage of air
from said cell beingregulated by adjustment

of acock r, the latter being indicated in Fig. 1.

-The rod Q' of each piston () is connected to
one end of a spring-arm R, and the other end
of this armis adjustable with nuts on a screw-

timber. The valve-stems ' n' of each gov-
ernor engage stuffing-boxes, and movement
of the corresponding piston () is cushioned by

its compression of atmospheric air in the sur-

rounding chamber. Incidental to gradual in-

Compressed air is admitted

ing their rods Q' connected to the arms R,’

will cause the cross-arms & to operate on the
nuts p, and thereby effect an unseating of the
valves j to increase the volume of compressed
air exertive against the pistons P in pots K
in proportion to said increase of load. When
the load islightened, the pressure on pistons I’
would cause undueelevation of theremainder
of said load were it not for the fact that there
will be lift of the pistons Q, through the me-
dium of the arms R, to cause the cross-arms
i of the piston-rods Q' to operate upon the
nuts ¢, and thereby unseat valves 7, thus
permitting escape of surplus compressed air
through exhaust-ports of the governors.
The position of the cross-arm & with respect
to the nuts or other contacts on the stems of

valves 7 n is such that said valves are not af-

fected by momentary concussions of the load,
these concussions being resisted and cush-
ioned by the compressed air exertive against

‘the pistons P in the pots KX aforesaid.

“As clearlyshown in Figs. 2 and 4, it 1s pro-
posed to provide each journal of an approxi-
mately standard truck-axle with a slip-collar

75
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S between split bearing-rings, the opposing

surfaces of the collar and bearing-rings being
preferably conical. The sections of the bear-
ing-rings are preferably intermatching and
are clamped together around an axle-journal,
but do not grip the same, the slip-collar on
said journal being held to rotation with the
latter by meansof air-pressure, as will be here-
inafter more fully explained. To facilitate
lubrication of each axle-journal, the lower
section TV of the bearing-ring thereon is cut
away.

Fitting each collar S and upper section I
of the corresponding bearing-rings is a shell
U, made fast to said ring-sections by means
of serews, as best shown in Fig. 6, and this

95
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shell is provided with a cover U’, detachably

held in place by screws, as is herein clearly
illustrated. The casing comprising the shell
U and its coveris impinged by a key-plate V,
shown between ribs depending from the top
of box W, containing material for lubricating
theadjacentaxle-journal, and thiscasing con-
tains a plate X, that fits the slip-collar on
said journal, but is recessed upon its under
side to form an air-space. Lift of plate X is
limited by flanges thereof being opposed by

| inner shoulders of the aforesaid casing, and
a web Y of air-tight packing covers said plate
‘between the latter and another plate X,

detachably secured to the one aforesaid by
means of screws. The packing Y impinges
against the inner sides of aforesaid casing to
divide the casingintoa plurality of air-spaces,
the outer one of which has the greater area,
and a flat spring w, secured by a screw to

said plate and the one X, is under tension
| against cover U’ of said casing to compensate

for wear on thelatter plate in frictional con-
tact with a collar S, upon which it is fitted.
The united plates X X'and interposed pack-

crease of load descent of the pistons Q, hav- | ingY are provided with registering apertures

IIO
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eonstltutmn' an air- passage ¢ between the

. Spaces above and below this assemblage of

10

parts, constituting what is hereinafter termed
‘a ‘““bearing- bloel{ ” the latter, as thus far de-
scribed, bemﬂ' partleu]aﬂy deswned for use

with an exleA but, as shown in Fig. 6, each

“bearing-block for the middle axle B of a S1X-

wheel truek may have a depending central
rib 4, constituting a partition dividing the

.lower alr-space, and the upper alr-space is
also centrally divided by a ]_)clI'tIISIOH v, de-

pending from the cover U’ of the casing con-
taining thislatter form of bearin ﬂ‘-bloek ,there

'bemﬂ' a passage ¢t between the air-spaces on

Oppomte sides of the central partitions. By

means of the partitions u v the compressed

~air in the casings for the middle-axle bear-

ing-blocks is dlvided that in one-half of each

-ee’sino* being 1*en‘ulated and controlled inde-

20

30

35

40

15

59
the corresponding
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- 'bearing-blocks h.:wm
o .opposme' surfaee

'_pendeut of thet in the other half, incidental

to the arrangement of the cLbOVE& described
governors, it bem o desirable to have division

of about one-third of each half of the load

upon-said middle axle and about two-thirds
of the same half upon one of the other axles.

Owing to the separation of air-space in the

mlddle-eﬂe bearing-block cases and the dis-

‘position of the governors variations of pres-
sureon either 51de of the aforesaid partitions
will in no way affect the pressure on the other

side of same.

Leading into each air- space above the sev-
eral bearmn' blocks are branehes w' of the

pipe system for distribution: of compressed
air, and the latter finds its way through the
passages ¢ into spaces between said be%rmm

‘blocks and the journal-collars S, the exposed
surface of these collars ha,vmrr antlfrletmn

rotation in said air that also acts in the up-
per spaces to exert pressure on the aforesaid

bearing-blocks, whereby the latter are kept
‘in air- twht contaet with said collars. |
- F1ttmg grooves in the outer bem*uw—rmn
| emreundmw each axle-journal is a peekmﬂ'—:

ring «, as shown in Kig. 2, and a cap-plate Z,

‘held 60 said bearing-ring by means of screws.
As also shown in I‘w 2 the upper section of

each outer bearing-ring may be provided with

a passage governed by a spring check-valve
9, and in case of side thrust on the part of
axle in one direction the
'atmospherle air intermediate of said bee,mnfr-,
‘ring and adjacent collar S (that. is held toro-
tate with said axle by compressed-air pres-
sure) will be drawn into thespace between an
~axle-journal and a cap-plate Z to increase the
“air-cushion resistance to the aforesaid axle
‘when the latter has thrust in the opposne di-.
rection toward said cap-plate. o
It is of course practical to omit the sllp _¢ol-
“lars and bearing-rings above specified, and

in that case the a,\le ,]ourn.els will be prefer-
ably of increased diameter from that herein:
shown in order to obtain increase of area to
compressed air in the easin os containing the
ELI - 11ﬂ'ht;_ contact .W_IEh |

O |

|

‘Each axle-journal may be provided with an- -

nular shoulders

being held together by a contraction-ring b’

-.aﬂ‘amst an mturned flange of anotherring B’
.made fast to said collar by means of a serew
¢’, the space intermediate of the latter ring

and aforesaid collar being filled by a packing-

ring d, held in place by a screw - threaded
washer e, engaging the tapped outer end of

the flan e‘ed ring. Flttlnﬂ‘ the flanged ring B’

is enether ring 0' ha,vmfr inner grooves ﬁlled |
with packmﬂ' materla,l and helcl against an
outer flange at the i 1111]81‘ end of the ]atter ring.
run on the same, is an

by a screw-washer f7,
annular web D', of rubber or other flexible
material, this web being also clamped in a

recess of the eorrespondm journal-box by a

, engaged by grooves in sec- -
tions of a split collar A’ these eollm' sections

70

75

80-'_ '

stay-ring E', held by serews to said journal-

box.

The ring (' is recessed to give play-

room for the head of screw ¢', and the general
construction and arranﬂ*ement of parts last

ied constitutes an effectwe dust-gunard

speci!

that in no way interferes with side thmet of

an axle in either direction.

- While I have shown and described my im-
‘provements-in connecticn with a six-wheel

truck, certain features of the same are just

as apphceble in connection with a four or

eight wheel truck, and in either case there
ex1sts the funda,mentel combination of a car-

rier, 1ts load, and provision for an automat-
100

Ically-—rewuleted volume of oompressed air in-

termediate of the Ioad and carrier to com-

pensate for variable-load pressure, absorb vi-
bration, and lessen friction, a

forth in the patent aforesmd It also follows

that there may be application of certain fea-
tures of my improvements with a carrier em-
‘ployed as a rotary pOI‘thﬂ of astationary ma-

chine or with other than railway-vehicles, -
Having thus desceribed my invention, what
Iclaim asnew, and desi re to secure by LeU ers

Patent, is—
1. A carrier, its load, a reserve- supply res-
- ervm rfora volu me of euto metmally-rewulated
¢com pressed air intermediate of the carrierand

load, a spring-controlled lever, an air-pump

cylmder mounted on the lever and communi-

as generically set

go

95

105

110

cating with said reservoir, a casing also in
communication with the “air- pump cyhnder |

a stem  extending from a flexible diaphragm
‘within the casing tolift said lever against the

120

resistance of its eontmllmO'-Sprlng, afriction- ~
wheel carried by that portion of the aforesaid

lever farthest from said sprmﬂ' in oppoeltlon-_ L
t0 a rotary deviece, and the air- pump pleton -
_lmked to the friction- wheel." |
2. AC‘lI‘l‘lel"ltS load, an aeenmula,tor mech- |
“anisin forcom pressed air, a carrier-supported .
pothaving commumeatmn withsaid accumu- -

. 25. L

lator meehemsm a piston engaging the pot”r'

‘and connected to theload, an air- ehamber in

communication-with the eforeemd aceumu- -
lator mechanism and pot, smlnwehe(,]{ valves =
controlling inlet and outlet nozzles of the air- o
ehamber coeks erranﬂ‘ed to 1'ecrulete and cut'
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governor mechanism for automatic regulation
of the volume of compressed air exertive
against the piston in proportion to gradual
variations of opposing load- pressure, and
means for automatic start and stop of the
compressed-air-accumulator mechanism ac-
cordingly as pressure of said air becomes less

or greater than a predetermined degree.
3. A carrier, its load, means for supplying

a volume of compressed air, a carrier-sup-
ported pot, a piston engaging the pot and
connected to the load, and a mechanism com-
prising a shell having pipe connection with
the compressed-air supply and pot, a spring
check-valve arranged to govern admission of

‘the compressed air to the shell, anotherspring

check-valve governing an exhaust-portof said

shell, a piston havingplayin a shell-chamber

against atmospheric air, a cross-arm having
rod conmnection with the latter piston, con-
tacts arranged on stems of the aforesaid
valves to oppose said cross-arm in opposite
directions, and an arm connecting the load
and rod of said latter piston.

4. A carrier, its load, means for supplying |
a volume of compressed air, a carrier-sup-

ported pot, a piston having engagement with

the pot and connection with the load, and a

mechanism comprising a shell having pipe

‘connection with the reservoirand pot,a spring

check-valve arranged to govern admission of
the compressed air to the shell, anotherspring
check-valve governing an exhaust-port of said
shell, a piston having play in a shell-chamber
against atmospheric air, a rod extendingfrom
the latter piston, a cross-arm adjustable lon-
ogitudinally of this piston-rod, contacts ad-

justable on stems of the aforesaid valves to

oppose said cross-arm in opposite directions,
an arm in connection with said piston-rod,
and means for adjustably connecting this
arm with the load. |

5. Arotative carrier, its load, and provision

foran automatically-regulated volume of com-

pressed air intermediate of the carrier and
load, a carrier-fitting casing having communi-
cation with said volume of compressed air,
and a recessed apertured bearing-block pro-
vided with a packing dividing the casing into
a plurality of communicating air-spaces, the
outer one of which has the greater area.

6. A rotativecarrier,itsload, and provision

- for an automatically - regulated volume of

535

compressed airintermediate of the carrierand

 load, a carrier-fitting casing having communi-

60
outer one of which has the greater area, and

“cation with said volume of compressed air, a

recessed and apertured bearing-block pro-
vided with a packing dividing the casing into
a plurality of communicating air-spaces, the

a spring under tension between the bearing-
block and casing-cover. s
7. A rotativecarrier, its load and provision

foran automatically-regulated volume of com-

off the passage of air through said nozzles, a

load, a carrier-fitting casing having commu-
nication with said volume of compressed air,
and a bearing-block in the casing comprising

an apertured plate recessed upon its inner
side to provide air-space, a web of packing
surmounting said plate to have contact with
‘the casing-walls, and another plate made fast
to the one aforesaid againstthe packing, this
packing and latter plate having apertures in
register with each other and the aperture in
the former plate. -

8. A railway-truck having its axle-lubri-

cating boxes provided with fixed air-tight
‘casings, recessed and apertured axle bearing-
‘blocks in the casings dividing each of the
latter into a plarality of communicating air-
spaces, the outer one of which has the greater
‘area; pots supported on the running-gear of

the truck, pot-engaging pistons in connection

70
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with the truck-frame, a compressed-alr sup-

ply in communication with said casings and

pots, and governors arranged to automatic-

‘ally regulate the volume of compressed air

exertive against the pistons and within the

‘aforesaid casings.

9. A railway-truck having its axle-journals

provided with slip-collars, bearing-rings in
loose fit upon the journals adjacent to the
‘ends of said collars, air-tight casings fitting
the collarsand made fast tothe bearing-rings,

recessed and apertured bearing-blocks in the

‘casings dividing each of the latter into a plu-
rality of communicating air-spaces, the outer
one of which has the greater area; pots sup-
ported on the running-gear of the truck, pot-
‘engaging pistonsin connection with the truck-
frame, a compressed-air supply in communi-
cation with said casings and pots, and gov-

ernors arranged to automatically regulate the

volume of compressed air exertive against the

pistons and within the aforesaid casings.
10. A railway-truck having its axle-journals

provided with slip-collars, bearing-rings en-
‘gaged by the journals and havingconical en-
gagement with the slip - collars, cap-plates
| fast to the outer bearing-rings, packing-rings
|- encompassing said journals within sald outer
‘bearing-rings, check-valves controlling pas-

sages in the aforesaid outer bearing-rings,

air-tight casings fitting said collars and made
- fast to said bearing-rings, recessed and aper-
‘tured bearing-blocks in the casings dividing
each of the latter into.a plurality of commu-
‘nicating air-spaces, the outer one of which
‘has the greater area; pots supported on the
running-gear of the truck, pots engaging pis-
‘tons in connection with the truck-frame, a

compressed-airsupply in communication with

‘said casings and pots, and governorsarranged
to automatically regulate the volume of com-
pressed-air exertive against the pistons and
within the aforesaid casings. |

11. Arailway-truck havingthe frame there-

| of provided with depending pistons, pots on

the running-gear of the truck engaged by the

pressed air intermediate of the carrier and | pistons, a compressed-air supply in commu-

g0
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- pistons in proportion to gradual variations

20

nication with the pots below said pistons,
ernors arranged to regulate the volume 0%

~compressed air exer twe against said pistons
in preportlon to gradual vamatmns of load-

pressure, casings in communication with

the :;Lutoma,tleally regulated volume of com-

pressed air, and recessed apertured bearing-
blocks dividing the casings into a pluraht}?
of communicating air- ehembers the outer
ones of which have the greater area. |

- 12. A six-wheel mllway truck havme* the

frame provided with depending plstonq, pots

~on the equalizing-bars of the truck engaged

by the pistons, a compressed-air supply in
communication with the pots below said pis-

tons, governors arranged to regulate the vol-

ume of compressed air ev;eltwe against said

of load-pressure, casings in communication

with the automatleelly-ren*ulated volume of
- compressed air, recessed apertured bearing-
blocks dWldmﬂ' the casings into a plurality of
'_eommunleatlnﬂ' alir- ehambers the outer ones
of which hawe the greater area, and parti- |
tions dividing the mlddle bearmﬂ'-block cas- |

1ngs with 1*espeet to the ermnwement of pots
and governors whereby there is fractional di-

_VISIOII of each half of the load with l‘eSPeﬂt ) .

gov-

to the mlddle truek axle and one ef the 011ter o
truck- -axles..

13. A 1‘3,11wa,v-tr'uek Drov"lded Wlth meanb

| for the utilization of an automatlcelly regu-
lated volume of compressed alr as an ent1—

vibratory load-support, as well as a friction-
reducer, and having each of its lubricating-
boxes prowded with an inner duet-guard tha,t

the ring and collar, packing held in the space

30

35

consists of a split collar encompa,ssed by a
contractive ring and having its sections pro-
vided with grooves ﬁttmﬂ‘a,n annularaxle-rib,
aring ha,vmﬂ* an intu rned flange opposing the_

40
-spht collar, a screw detaehebly connecting

mtermedlate of sald ring and 0011:11" another

cess for sald screw, and a

have hereunto set my hand,at Juneau, in the

county of Dodge and State of Wlseensm m'.-

the presenee of two witnesses. -

 FERDINAND SOIIUMACHER
1?1tnesses

ERNEST S, GOETSCH
OHR A CHRISTIANSEN

flanged ring having naekmﬂ' fit on the one
'aforesmd but provlded w1bh a eleamnce -re-
flexible dust-proof

web held on the euter rmﬂ' in e recess of the .
-lllbl‘leatllltr—box

In testlmony that I elalm the ferefromﬂ‘ I
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