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UNITED STATES PATENT OFFICE

CHARLES GILBERT HAWLEY, OF CHICAGO, ILLINOIS, ASSIGNOR TO FREDERICK A. GALE,

OF CHICAGO, ILLINOIS.

NORMAL-SURFACE TURN-TABLE.

No. 889,371.

Speci

jeation of Letters Patent.

" Application filed September 24, 1906. Serial No. 335,839,

To all whom 1t may concern:

Be it known that I, CHARLES GILBERT
HAWLEY, a citizen of the United States, and
o resident of Chicago, in the county of
and State of Illinois, have invented a certain

new, useful, and Improved Normal-Surface

Turn-Table, of which the following is a full,
clear, and exact description, such as will en-

able others skilled in the art to which 1t ap-

pertains to make and use the same.
My invention relates to railro ad turn tables

and  has particular reference 1o improve- !

ments in so-called normal-surface turn tables.

A normal-surface turn table is one which
is constructed entirely or substantially en-
tirely above the level of the oround on which
the tracks to be served are laid. The pur-
pose in so constructing a turn table is to do
away with the deep pits of the more common
types of turn tables, long recognized as most
objectionable. | .

The primary object of my invention is to
provide a normal
height exactly or substantially corresp onding
to the normal height of the rails composing

the incoming and outgoing yard tracks which

center at the table.

30

39

Another object of the invention is to pro-
vide a turn table of this class which shall be
amply strong to carry the heaviest of rail-
road rolling stock, and generally to so 1m-
prove the construction of normal surface
turn tables as to adapt them to modern re-
quirements. .

Still another object of the invention is to

~ simplify the construction of such tables and

4.0

lessen the cost of installing and maintaining
them. | . - | -

A further object of the invention is to im-
prove the construction and operation of turn
table supporting or carrying means to the
end that the loads and stramns shall be dis-

tributed in a better manner, and to thereby

45
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enable the production of a turn table of less
weight than usual and which may be moved
or turned with less power.

A further and particular object of the n-

vention is to lessen the frictional resistance
to the turning of the table and a further obh-
ject is to improve the mechanism employed
for rotating large turn tables. |
Other objects of my invention will appear

hereinalter.
My invention consists generally m a turn |

Cook |

surface turn table of a

1 fable of the construction and combination of

e — —n L —

parts hereinafter described and particularly
pointed out in the claims. -

The essential features of my invention, as
more fully described hereinafter, are, a low
table comprising longitudinal stringers and a
plurality of cross members or cross carriers
whereon the stringers are arranged; a cen-
tral pivot for said table;
cular tracks or rails having their tops sub-
stantially flush or level with the oround or
yard surface, said tracks being concentric
with the table center and being spaced to
correspond to the spacing of sald cross car-
riers; roller bearings interposed between the
oross carriers and their respective circular

rails; means in connection or associated with

oach cross bearer for returning the rollers or
balls from the rear end thereof to its forward
end, according to the direction of movement
of the table; and, a table turning mechan-
ism, preferably mounted for movement with
ihe table. These essential features and fur-

ther features and details of my invention will
be readily understood by reference to the ac-

companying drawings, forming a part of this
specification and in. which '
TFigure 1 is a plan view ol a turn table em-
bodying my invention; Fig. 2 is an enlarged
vertical transverse section on the irregular
line X—X of Fig. 3, viewed in the direction
of the arrows; Fig. 3, is a plan view of the
structure shown m Fig. 2; Fig. 4, 1s a sec-
tional detail on the line Y of Fig. 2; Fig. 51s a
top view of one of the cross bearers; Kig. 6 1s
o side view or elevation thereof partly i sec-
tion on the line Z—7 of Fig. 5; Fig. 7, 1s a
vertical section on the line U—U of ¥ig. 6;
and Figs. 8, 9, and 10 are diagrammatic sec-
Gonal views substantially on the lines, R, S
and T respectively of Iig. 4, showing the
manner in which the antifriction balls are
elevated at the ends of the cross bearer.

Modern turn tables are from 50 to 90 feet

in length. The table represented in the

drawings is of such dimension and may be ol
even greater length if desired; for the reason
that the numerous rotating supports (bear-
ers) of the table in effect divide 1t into a plu-
rality of short self sustamning sections, each
complete in itself and obviously, any desired
number of these sections may be used. '

In constructing the table I prefer to em-
ploy longitudinal members or stringers, 2—2,
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which are continuous, that is, which extend
unbrokenly from end to end of the table;
nevertheless, the table may be properly de-
hined as comprising a- plurality of ‘sections,
each made up of a cross member or carrier,
and longitudinal members of sufficient length

to reach the next cross carrier, 3—3, and if
desired the table may be so constructed, the

being that in such cases the
longitudinal members shall be properly
spliced. Continuous stringers provide maxi-
mum strength with minimum welght and
this 1s the essential factor which ordinarily
leads me to use continuous stringers in lieu of
spliced members. The table 1s held by a
central pivot about which it rotates. The
swing of the table determines and defines the
turn table surface 4 as distinguished from the
ground or yard surface, 2, surrounding the
turn table. In carrying out my mvention, I
prefer to provide a concrete bed op surface, 4,
for the turn table and except for slight de-
pressions which are Necessary to the drainage
of the turn table surface, said surface is flush
or level with the surface, 5, of the railroad
yard. The yard tracks, 7-—7 , lead up to, and
their ends, 77, may be laid upon, the edges of
the circular conerete bed 4 in position to meet
the ends of

being embedded in the concrete On the
turn table surface and embedded therein, I
lay a number of circular rails or tracks 8—8§
concentric with the pivot of ‘the table.
These circular tracks are of different diam-
aters and their tops, 8/, project slightly above
the turn table surface. ~ Rails of special cross
section may be employed, if desired, but I
prefer to employ ordinary railroad rails,
curving them and mverting them as shown in
Fig. 6. The rail may be used in normal posi-
tion, the head of the rail being amply wide to
recelve the row of wheels, rollers or balls on
which the table rolls, but T prefer to use the
wider base of the rail in most cases and there-
by provide a safe track for the rolling mem-
bers, even though the rail be inaccurately
curved, as sometimes oceurs.

L prefer to employ balls as the rolling
members of the turn table bearings, as they
permit a very low construction of the table
and provide a large number of bearing points
with but slight friction. The cross bearers
of the turn table are provided with suitable
ball bearing grooves which may be of various
forms in cross section, but which preferably
afford only two points of contact with the
balls. The inverted v shaped groove sec-
tion shown in Fig. 7 embodies this feature
and the balls travel upon the inverted rails,
3. An equivalent construction of the turn
table bearings is a rail or track, 8, provided
with a V shaped groove for holding the balls,
In combination with a cross bearer having

a plane or substantially plane bottom sur-
face. |

the turn table, the end tic or tjes |

o]

- Tespective tracks, 8, and are
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Fach cross bearer rests on a row of bhalls, 9,
and in connection with each cross bearer, 1
provide an idle roll returning device, con-
nected with the ends of the cross carrier n
such manner that the balls upon leaving one
end thereof are returned to the other end.
By such a device I am enabled to avoid the
use of continuous annular rings of balls co-
extending with the turn table ralls, 8, and to
accomplish the purpose with a much smaller
number of balls, while permitting the balls to
roll as freely as in the ordinary ball bearing.

Means which are operated by the move-
ment of the table may, if cdesired, be em-
ployed for causing the return travel of the
antifriction balls; but I prefer to employ the
fixed, return races or ducts shown in the
drawings, thereby avolding all complications
incident to rotary convevers or the hke,
which, as indicated may be substituted.

The turn table, as shown in the drawings,
comprises two parallel track supporting
stringers, 2, resting upon the spaced cross
bearers, 3. The tlanged channel members o
stringers are represented as resting upon the
bottoms of the recesses in the croas bearers.
In this vegard the drawings are misleading,
the fact being that the chanmnel members are
of slightly less depth than sajd recesses or
notches, it being desirable to preserve the
elasticity of the stringers throughout and to
avold resting of the load directly upon the
thinnest portions of the cross members., In
eltect, the load is suspended from the toyp
tflanges of the channel members, and said
members are preferably designed with this
end 1n view. - |

The stringers, 2,
hereafter referre
Preferably these

carry the low rails, 10,
to as the turn table rails.
rails are only of sufficient
height to hold the wheel flanges of rolling
stock off the stringers, 2. The flanges, 2/, of
sald stringers are secured by rivets, 11, to
cross bearers, 3, which are provided with up-
per lateral flanges, 3/ for this purpose.

The track supporting structure described
may be strengthened or braced in any suit-
able manner. ~ Asg shown, braces, 12 having
their ends secured to the flanges 2’ perform
this function. These braces, instead of ex-
tending obliquely from one cross bearer to
the next, are preferably shaped and arrange(
as shown in Fig. 1; they being riveted to-
gether at their middle points, 12, The cross
carriers, 3, are positioned directly above the
formed with hall
bearing surfaces, which, as already stated,
may be either plane, concave or grooved.

The center of the turn table i provided
with a stringer-connecting member or moem-
bers, preferably of annular form.

13 designates an annular cross Learer or
supporting member beneath which is g ciren.
lar track (not shown), and between said track
and bearer, a series of antifriction rolls may
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be employed.
bearing of the table may be secured to, or in-
tegral with, this central bearer, 13.

The track supporting stringers, 2, may be
reinforced, with reference to the load carried
thereby, between the cross bearers, 3. This
may be accomplished by means of preferably
continuous angle bars, 14, riveted to the 1n-
ner sides of said stringers at a sufficient
height to pass over the tubes, 20.

The structure herein shown is such.that the
tops of the rails upon the table are level with
the tops of the rails of the yard tracks, while
the tops of the table-carrying rails are in the
plane of the bottom of the yard tracks. In
cases where very heavy rolling stock 1s to be
handled, I prefer to increase the thickness or
height of the cross bearers. This necessi-
tates either a relative lowering of the table
rails or raising of the stub ends of the yard
tracks. Otherwise the structure remains the
same. The cross bearers, 3, or those portions
thereof supporting the stringers, 2, may in
offect be raised or deepened by forming them
without the depressions or recesses; but 1t 1s

preferable to elevate them between the

30

30

15

50

533

G{

65

tube, trough, or condut, 20.

stringers and also at their ends, in order to
provide bearing and attaching surfaces for
the stringer flanges, 27, o

When the turn table track is formed by an
inverted rail of standard section, the rail 1s
provided with suitable supporting devices
consisting of chairs or the like; as the combi-
nation of base plates with angle lugs. The
hase plate, 15, of the chair, is laid upon the
concrete or other foundation, 16, and 1ts
lateral members, 15/, are bolted together
through the web of the rail 8. The chair
may be anchored by bolts, 17. The upper
part of .the foundation wall 1s then con-
structed upon and around the rail, 8, and
raised flush with the ground surface, 4. The
chairs or supporting devices are spaced at
suitable distances around the circular track.

A specific form of idle roll returning device
is shown in detail in Figs. 3, 4, 5, 8, 9, and 10.
This device comprises two semicircular ball
ducts, 19, secured to the respective ends of

the cross carrier, 3, and a tube, trough, or

conduit, 20, connecting said ducts, 19. One
end of each duct, 19, is in communication
with the roller bearing surface of the cross
carrier and its other end is connected to the
There 1s thus
formed an endless ball race. The balls or
rollers beneath the cross carrier will be moved
in the same direction thereas but at slower
speed, in other words, the balls or rollers will
lag behind the cross carrier when the turn
table is in motion. Thus the balls or rollers
will be discharged, as it were, from the rear
end of the cross carrier into one of the semi-
circular ducts, 19, and received through the
other duct, 19, at the forward end of the
cross carrier. 'This circulation of the balls or

The center pin or center pin

‘rollers -is'permirtted' by the connecting con-

duit, 20. In order to cause the balls to pass
from the track or lower bearing surface into
the idle roll returning device at the rearward
side of the table, I provide lifting devices ar-
ranged within the respective curved ducts,

19.  Said devices comprise an inclined sur-
face or surfaces upon which the balls are

pushed or drawn by the mutual action of the
track and the cross bearer surface thereon.
These inclined ball lifting surfaces may be
formed directly upon the bottoms of said
ducts, as shown. The ball 1s first engaged
below its center by two inwardly turned
flanges, 21, which lie close to the track an

are adapted to lift the ball therefrom. These
flanges converge in the direction of move-
ment of the balls and unite, as shown, at 22,

thereby forming a groove i the bottom of

the duct. This groove may continue and
meet the straight portion, 20, of the ball re-
turning device, or the bottom of the duct 19
may become flat, as shown in Fig. 10. "The
bottom of the duct 19, when formed 1n this
or any similar manner, will thus transfer the
balls or rollers from the bearing surface into
the connecting conduit, 20, at one side ol the
table, and at the other side of the table the
balls or rollers will reénter upon the bearing
surface. As the bottoms of the duects, 19,
are upwardly inclined from the cross bearers,

the tops thereof are correspondingly inclined,

or are raised sufficiently to permit the balls to
pass through their upper portions.

- The ducts, 19, are provided with flanges,
23, which are bolted to the ends of the cross
bearers and also to flanges upon the ends of
the idle ball conduit, 20, thus supporting the
Jatter. One or both of the ducts, 19, may be
provided with an opening, 24, large enough
to receive one of the balls or rollers, said
opening being closed by a cap, 25. The

8_
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members, 26, shown at the ends of the cross

bearers, represent track cleaning appliances,
comprising one or more parts adapted to
effectually clean the track of obstacles and
oritty substances, which would cause undue
wear of the roller bearings. When the roller
bearing surfaces of the cross carrier extend
the full length thereof 1t 1s convenient to at-
tach these appliances to the curved castings,
19, as shown 1n Fig. 3. -

In lieu of the return races whereby the
balls are lifted from the track level, 1 may

employ wider turn-table tracks and permit

the ball elevating means, but retains the
curved guides or returns at the ends of the
bearing surfaces. : _

The track stringers, 2, may be continuously
connected by a flat plate secured thereto by
rivets and extending substantially the length
of said stringers. Such a plate strengthens

and stiffens the turn table structure and pro- 130

110

115

120
the balls to return upon the surfaces thus
afforded. This construction dispenses with
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vides a footway for pedestrians. As shown
in the drawings, a plate, 27, of this character
1s laid upon the cross carriers and secured
thereto with rivets, 28.

The turn table 1s driven by a motor, 29,
mounted on a platform, 30, which is provided

with wheels or roller bearings running upon
two ot the tracks, 8. The platform is rigidly
connected to the turn table by braces, 31 and
52.  DBraces, 33, may be extended from the
turn table to connect with braces 31. This
arrangement of braces is not arbitrary and is
simply one mode of transmitting the driving
impulse from the motor to the table. The
motor, 29, 1s geared to a driving pinion which
meshes with the circular rack, 34, anchored
to a smtable foundation within the turn table
surface. |
. Any suitable means for accurately regis-
tering and locking the turn table with any of
the tracks, 5, may be employed.

As varlous modifications of the invention
will readily suggest themselves to one skilled
1n the art, I do not limit my invention to any
of the specific forms described herein.

Having thus destribed my invention, I
claim as new and desire to secure by Letters
Patent:

1. A normal surface turn table comprising
circular tracks sunk in a normal surface and
2 table composed of a plurality of self sus-
taining sections, each  section COMPIISING
longitudinal members and a revolving sup-
port, substantially as described.

2. The combination with converging yard
tracks of a turn table surface, circular tracks
laid therein with their tops in the plane of the
bottoms of the yard tracks and a turn table
comprising a plurality of self sustaining sec-

tions, each composed of longitudinal mem-

bers and a supporting member, substantially

“as described.

3. The combination with converging yard
tracks of a turn table surface, circular tracks
laid therein with their tops in the plane of the
bottoms of the yard tracks and a turn table
comprising a plurality of self sustaining sec-
tions, each composed of longitudinal mem-
bers and a supporting member, provided
with a roller bearing, substantially as de-
scribed. o |

4. The combination with converging yard
tracks of a turn table surface, circular tracks
laid therein with their tops in the plane of the
bottoms of the yard tracks, and a turn table

comprising a plurality of self sustaining sec-

tions, each composed of longitudinal mem-
bers and a supporting member provided with
a roller bearing and with idle roll returning
means, substantially as deseribed.

5. The combination with converging yard
tracks of a turn table surface, circular tracks
laid therein with their tops in the plane of the
bottom of the yard tracks, and a turn table
comprising a plurality of sections, each com-

. —r— i
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prising longitudinal channeled rail members
and a transverse supporting member, sub-
stantially as described. |

6. A normal surface turn table comprising
longitudinal rail members, a cross carrier
supporting said members, said carrier having
a roller bearing surface, a circular track be-
neath said carrier, and a roller bearing con-
sisting of rolls and roll returning means, the
latter being adjacent and belonging to, said
cross carrier, substantially as described.

7. A normal surface turn table, comprising
longitudinal rail members, a cross carrier
supporting said members, said carrier having
a roller bearing surface, a circular track be-
neath said surface and a roller bearing com-
prising rolls, a number of which are active
and the remainder idle at any given time and
idle roller returning mean -, all carried by the
turn table, substantially as described.

8. A mnormal surface turn table comprising
longitudinal rail members, a cross carrier
having a roller bearing surface, a circular
track beneath said surface and a roller bear-
mg, comprising active and idle rolls, and so
constructed as to return the rolls from the
rearward to the forward end of the bearing
surface, during movement of the turn table,
substantially as described.

9. A normal surface turn table, comprising

longitudinal rail members, a cross carrier

having a roller bearing surface, a circular
track beneath said cross carrier, and a roller
bearing carried entirely by the turn table, said
bearing consisting of rolls and means for
causing the rolls to travel from the rearward
to the forward end of the cross carrier, cdur-
ng movement of the turn table, substantially
as described.

10. A normal surface turn table compris-
ing longitudinal rail members, a cross carrier,
a circular track, and a roller bearing carried
by the turn table, said bearing COMprising
active and idle rolls and so constructed as to
return the rolls from the rearward to the for-
wardend of the bearing surface, during move-
ment of the turn table, substantially as de-
scribed.

1. A normal surface turn table compris-
ing longitudinal rail members, a cross carrier,
a circular track, and a roller bearing carried
by the cross carrier, said bearing COMPrIsing
active and idle rolls and so constructed as to
return the rolls from the rearward to the for-
ward end of the bearing surface, during
movement of the turn table, substantially as
described. |

12." A normal surface turn table, compris-
ing longitudinal stringers, a cross carrier con-
necting said stringers and having a roller
bearing surface, a circular track beneath said
surtace, and a circulating roller bearing,
comprising rolls and idle roll returning
means, a number of the rolls lying between
the cross carrier and the track and the re-
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mainder lying within the roll returning |

means, substantially as described.

13. A normal surface turn table, compris-
ing longitudinal stringers, a cross carrier con-
necting said stringers and having a roller
bearing surface, a circular track beneath said

surface and a circulating roller bearing, com-

~ prising rolls and idle roll returning ouldes, a

10

20

number of the rolls lying between the cross
carrier and the track, and the remainder
lying within the roll returning guides, sub-
stantially as described. .

14. A normal surface turn table, compris-
ing longitudinal rail members, a cross carrier
having a roller bearing surface, a circular
track beneath said cross carrier, and a roller
bearing carried entirely by the turn table,
said bearing consisting of rolls and guides for

causing the rolls to travel from the rearward

to the forward end of the cross carrier, during
movement of the turn table, substantially as
described. |

15. A table for transferring rolling stock
from one track to another, said table having
a plurality of cross bearers, 1n combination
with stringers supported thereby, roller
tracks alined with said bearers, sets of roll-
ers interposed between each cross bearer and

“the corresponding track, and means extend-

. 30

35

40

- with said tracks,

o0

~ roller bearings, substantially

0O

60

provided with a roller

ing from end to end of each cross bearer for
returning the rollers from one end of the gross
hearer to the other, substantially asdescribed.

16. A normal surface transfer table, com-

prising longitudinal channeled rail stringers,
a plurality of cross carriers connecting and
supporting said stringers, and a circular cen-
tral cross carrier, substantially as described.

17. A normal surface transfer table, com-
prising longitudinal channeled rail stringers,
a plurality of cross carriers connecting and
supporting said stringers, and a circular cen-
tral cross carrier, said cross carrier being
bearing and an idle
roll returning device, substantially as de-
seribed. | _

18. The combination, with concentric cir-
cular tracks within a turn table surface, of 2
plurality of turn-table cross-carriers alined
“and longitudinal track
stringers connected and supported by said
cross carriers, one of the carriers being cir-
cular and supporting the center of the turn
table, the cross carriers being provided with
as described.

19. The combination, with concentric cir-
cular tracks within a turn table surface, of a
plurality of turn table cross carriers alined
with said tracks, and longitudinal track
stringers connected and supported by sald
cross. ¢arriers, one of the carriers being cir-
cular and supporting the center of the turn

table, said circular carrier providing & cen-
tral bearing for the table, substantially as .

described. _ --

O

20. A normal surface turn table, compris-
ing longitudinal channel stringers, Cross
bearers thereunder, and braces connecting

said stringers between the cross bearers, sub-
stantially as described.

21. A normal surface turn table, having
longitudinal parallel depressed load bearing
portions,and a plurality of cross carriers,each
having a roller bearing surface and provided
with an idle roll returning device, substan-
tially as desecribed. | .

99. In a turn table, longitudinal members,
a cross carrier having a roller bearing surface,
a roll cuide held adjacent and substantially
parallel to said bearing surface, the ends of
said guide being curved to meet the ends of
said surface and rolls within said guide, the
function of the guide being to return the
rolls from the rearward to the forward end of
the roller bearing surface, substantially as

described. -

93 In a turn table, longitudinal members,

a cross carrier having a roller bearmng sur-
face, a roll conduit held adjacent and sub-
stantially parallel to said bearing surface,
the ends of said conduit being curved to
meet the ends of said surface, and rolls with-
in said conduit, the function of the conduit
being to return the rolls from the rearward
to the forward end of the roller bearing sur-
face, substantially as described. -

o4. In a turn table, longitudinal members,
o, cross carrier having roller bearing surfaces,
a pick up device for taking the rolls from the
rearward end of said surface and a guide for
returning them to the forward end thereot,
substantially as described. |

25. In a turn table, longitudinal members,
a cross carrier having roller bearing surfaces,
a pick up device for taking the rolls from: the
rear yard end from said surface and a con-
duit for returning them to the forward end
thereof, substantially as described.

26. In a turn table, longitudinal members,
o cross bearer having a roller bearing surface,
s roll returning conduit held close to said sur-
face, the ends of said conduit being curved to
meet the ends of said surface, and a pick up
device within one of said conduit ends, sub-
stantially as described.

o7. In a turn table, longitudinal members,
o cross bearer having a roller bearing surtace,
a roll returning conduit held close to said sur-
face, the ends of said conduit being curved
to meet the ends of said surface and a pick
up device within each end of said condult,
substantially as described.

In testimony whereof, I have hereunto set
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my hand, this 30th day of August, 1906, in |

the presence of two subscribing witnesses.
" CHARLES GILBERT HAWLEY.
Witnesses: ﬁ

Joun R. LEFEVRE,
F. G. KNI1GHT.
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