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 To all wh om it may concern.:

Be it known that we, Rarem E. NOBLE-
MITOHELL citizens of the

- and Louis E.
 United States, residing at Chicago, county

5 of Cook, and State of Illmms have invented

~certain new and useful Improvements in

" Rheostats, of which the follo‘wmg 1S a spem—-h ‘
| grld s indicated in Fig. 3
_port these
‘paratively iree from vibration and injury
{rom jarring, they are provided with thlck-
‘ened or widened forked bearings 11 at the
& h_‘,ends thereof and U-shaped bearings 12 at

uch

fication.

- This invention relates: to rheosta,ts or re-
10 sistance adapted to be used in connection
- with controlling electric curlents and more

- palticulaﬂy with strong currents, such, for
instance, .as used in connectlon Wlth street
rallway cars, locomotives, or the like.’

15 rheostats, in order to serve their purposes
- most fully should not only be able to take

care Of the large current, which theéy are in- |

tended to regulate, without injury to the
resmtmg grl._ls or mﬂmbers but should also
20 be amly ventilated, in order to allow for

the escape of the heat cenerated therein;

should ‘be rigid and substantla,l in construc-

- tion; and should have the varipus parts. so

) arra,nged that repairs may be easily made.

26 Many of these features are lacking, to a

-~ greater or less extent, 1n rheostats Wth].’l
have been in use heretofore.

" The objects of the present invention are to
~provide a rheostat embodyingthe desirable
30 features above. mentioned, and also one 111

“which the parts are comparatwely few 1n
~ number, of a simple construction, and which

may. be readils v assembled to form the com- |
“tubes 13 and rest against the adjacent hubs

plete device. |
35 In the accompanymn‘ dr&wmgs showmﬂ*
- a ‘theostat embodyimng our 1nve11t1011—--F10'—
ure 1is a detail sectional view showing por-
tions of two sets of grids with their con-
" necting devices; Fig..2 1s.a front view of the
40 complete rheostat, with. one of the front

doors or grates removed to show the mte-
TiOoT constructwn Fig. 31s a ‘sectional view.

on the line 3—3 of Flg 1; and Figs."4 and 5

~are details showing the erc terminals and

45 connectors for making connectlons with the
grld members. - -

- As shown 1n these (LI&WIDG’S 6 lepre::ents

“- i g rack or frame of sufficient size to hold the

desired number of grid sections. In the
50 present instance, this frame is shown with

a central wall or division 7, in ordertoform |
two compartments for the grlds or resistance
The rack or frame 6 is provided.

-~ members. -
_ with slideways: or grooves 8 for receiving
55 the grid resistance supports 9. For con-

-Ing washers 15 are
‘ings or hubs 11, where it is desired to pre-
vent the’ current from passing immediately

| members
which are-

 these units or sections in the frame 6, the
| bolts or mds 14 engage Wlth holes in the gndr 110

These grids are formed of

| venience in- construction, and in making the
édesn'ed electric c¢ircuits, the- orids proper 10
‘are preferably armnged n a plurality of sec-
‘tions or piles. '
| some suitable material adapted to give the
 ecessary res:tstanceh and are usually cast

I s0 as to.give an elonga’red circuit in each
In order to sup-

rids so. that they will :be com-

60
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the centers thereof, these bearings bemgar-

ranged 1n a vertlcal plane at about the cen-
‘ters of the grids, so as to give as little o eror—

hese -
bearings rest on insulating tubes 13 mounted
-on rods or bolts 14 which extend somewhat
“beyond the ends of such tubes."

tunity. for vibration as possible.

In order to make proper circuits, insulat-
Fced between the bear-

from one hub to another, these washers or-

In order

to prevent movernent of the same : and to in-

sure good electrical contact between the
hubs-which earry the current from one grid

to another, we provide msulating washers
16 which fit over the ends of the msulating

or connectors annd which are in turn engaged
by countersunk washers or caps 17 which are
pressed inwardly by means of nuts 18 on the

70

30

dinarily being placed between each alternate
-set of hubs, as indicated 1n Fig. 1.
“to bind the hubs or bearings tightly together

90.

threaded ends. of the bolts 14. In order to _' I

prevent these nuts from becoming loosened,
and also in order to take up any slack or
loosenéss between the grid hubs or washérs

after the same have been in use, we provide -
spring nut locks 19 which are inserted be-

tween the nuts 18 and the washers orcaps 17.
When the desired number of grids are thus
secured together, they will be held firmly and

rigidly, and the arrangement is such th&t the
united regardless of
the sizes of the grid

"The " grlds thus connected: to—--".,lff?'?- ?-

gether form units or sections, &' plurahty of .
used In msking -the

In . order. to: suppﬁrtp--‘.;_:...

' el -_'..
,-n—

parts will be securel
slight inaccuracies:

referably

complete -rirevstat.
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- resistance supports 9, these supporfs bemg |

10

20

25

3¢

slid into place 1 the frame.

rovided with openings or recesses 20 which

t over the nuts 18 and also over spacing nuts |

21, these openings conforming with the
shape of the nuts, so that when the supporis

are in position, the nuts will be prevented

from turning. After the grid sectioms or
units have been tightly clamped together ny
means of the nuts 18, the spacing nuts 21 on
the threaded ends of the rods 14 ave turned

to the proper position to engage with bthe

bottoms of the recesses 20 to hold the sup-
ports 9 in suitable position to engage clesely
with the slideways 8 in the frame 6. 'The

.sugports 9 are then placed in position on the

rods 14 and then the entire unit or section
_ The supports
9 are provided with lugs 22 which are adapi-
ed to engage with the front edges of the sides

of the frame 6 in order to aline the supports

in the frame. When all of the sections have

" & - ., 0w
been inserted in position, the front grate or

door 23 is placed 1n position,the edges of this
door engaging with the ends of the supports
9, thereby holding them in the frame.

Tn order to make the desived connections

between the banks or units of grids at the

center of the rheostat, we provide connec-

tions 24, one end of such connections being
in the form of an eye for engagement with

~the insulating tube 13 to make connection

o
9 |

with the hubs or bearings 11, and the other
end being in theé form of a hook. Hlectrical
connection betwseen these hooked: ends 18
made by means of belts 25 and spacing pipes

4
r

- 26, as indicated in Figs. 1 and 2, the hooks

40

ad

80

on the connectors 24 being pressed into en-
cagement with the pipes

1In order to.provide terminals for connec-
tions with the wires leading to the source of

‘electric supply and to the motors, other con-
nections 28, preferably of the same form as

the connections 24, are inserted at the outer
ends of the banks or series of grias, as
ing hooked ends between which the cireut
is cempleted by means of links 29 and 30.

The link 29 is provided with a stud 31, as in-
dicated in Fig. 4, for engagement with the
end of the lower connection 28 and is held

in position by means of a nut 32 which en-
sages with the threaded end of the stud-and

presses against a spring washer 383 which

rests against the hooked end of the connec-
tion 28. The link 30 is provided with a hole

in the end thereof, corresponding in shape
"to the nut 32, so that this link may be used

for screwing up the nut and, when all of the
parts are finally adjusted, serves as a lock
for said nut. The terminal proper 34 1s pro-
vided at it8 inner end with a stud 35 which

- engages with the ends of the links 29 and 30

85

and with the hooked end of the upper con-
nection 28. This stud is threaded on its

spacing nuts 21.

26 by nieans of nuts

he indi-
cated in Tig. 1, these connections also hav-

u,001

inner end and is preferably provided with &
nut 36 and a lock nut 37, so that the terminal
will be held rigidly without liability of be-
coming loosened. The connections between

the terminals and the wires may be made In

anv desired manner, for instance, as shown

in the drawings, in which the end of the ter~
intoc which

iy ()

minal is provided with a hoie 38
the terminal wire is inserted and then sol-
dered 1n position. ' -

By _ ,,.
will be readily seen that byloosening the ter-
minal connections from any one bank seriesof

means df our improved apparatus, it

76

~3
Tt

orids, such series may be readily slipped out .

of the casing, when the door is removed, for
the purpose of adjustment or repairs. Then,
if desired, the supports 9 may be removed,
allowing the nuts 18 to be loosened, and
when these nuts are locsened, any broken or
defective grid may be raised out of its posi-

&0

8

tion without interlering with the other grids.

When a new grid is inserted, the nuts may
again be tightened without disarranging the
When the parts have been
again placed into position; and the doors
closed, the rheostat is veady for use; and, on
acconnt of the arrangement whereby nearly
all of the nuts are locked, none of the parts
are apt to be readily loosened. '

Having thus described our invention

which we do not wish to limit to the exact
construction or arrengement shown and de-

L
Bl an!
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seribed, what we claim and desire to secure

by Letters Patent a2

1. In arheostat, the combination of a rack
or frame, slidewavs in said frame, shdes
adapted to engage with sald slideways, sl
s, plurality of resistance
said shdes. E o

9. In a rheostat, the combination of &
frame, slideways in said frame, grid resist-
ance supports slidably engaging with said
slideways, cross-rods engaging with. said
supports, a plurality of resistance grids or
members mounted ont said cross-rods, and
means coacting with seid rods for clamping
said orids independently of snid supports.

'3. In a rheostat, the combination of a rod,
an insulating tube on said rod, a plurality of
resistance members engaging with said tube,
caps at the énds of said rod adapled to pro-
tect the insulating tube, and means jor press-

h-&.

ing said caps longitudmally of said zod for

clamping the resistance memboers together,.

4. The combination of & rod, an insulating-
tube on said rod, a plurality of resistanca

100

orids mounteda 1n

105
110
115

120

members engaging with said tuve and adapt-
ed to be supported thereby, insulating wash~ -

ors on the ends of said tube, caps on said rod

for protecting the ends of said tube and for

pressing against said washers, springnut locks :
1 with said caps, and-.
threaded nuts on ssid rod engaging with said

or washers engaging

vielding nut locks, for the Eurpqse deseribed,
5. In'a device of the ¢

. b L !_1:.
! . T - ' Tt

Vi t

125

aracter set forth, 130
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the combination of 2 plurality of rods or
bolts, insulating tubes engaging with said

rods, a gﬂu’rality of resistance members hav-
S

Ing hybs or bearings -engaging with said
tubes, insulating washers arranged between
some of said hubs and at the ends of said
tubes, caps at the ends of said tubes for
pressing the hubs and washers together, nuts
on sald rods for tightening said caps,spacing
nuts at the ends of said rods, and supports
engaging with said rods, said supports having
recesses for receiving said,nuts and prevent-
ing them from turning, the position of said
supports being also determined by said spac-
ing nuts, S

6. In a rheostat, the combination of a

frame, a plurality of grid resistance supports

~shdably mounted in said frame, and doors

engaging with said supports for holding
them in position. - |

7. In a rheostat, the combination of a
frame, a division wall in said frame, slide-
ways in the divisions thus formed, a plu-
rality of resistance grids mounted in said
slideways, electrical connectors engaging
with the grids adjacent to the division wall,
having hooked ends, and rods or.bolts en-

gaging with said hooked ends for furnishing
electrical connection between the banks of |
grids in the separate divisions.

| 8 Inarheostat,thecombination of a frame
or casing, banks of resistance grids mount-

ed 1in said casing, connections for making

contact with some of said grids_, a link hafviilg

- & stud at one end for engagement with one of

sald connections, a nut on said stud, a second
link having an opening in the end for engage-
mernt with said nut, and a terminal connec-

tion having a stud engaging with the oppo- -

site ends of said links and with the other con-

from said grids to the terminal wires.

9. In arheostat, the combination. of a plu-
rality of rods for supporting resistance mem-
bers, nuts on said rods for clamping said

40

‘nection, whereby an electric circuit is made

49

members. longitudinally of said rods, and

supports adapted to engage with the ends of
sald rods, said supports being provided with
means for preventing the nuts from turning
when the rods are in engagement with the
supports. i |

50

1Q. The combination with grid resistance |

supporting rods having nuts at the ends
thereof, of supporting members adapted to
engage with sald rods and witht said nuts,
sald members being provided with recesses
corresponding with the shape of said nuts,
whereEy-'.such ‘members may be used as

‘wrenches for turning the nuts and will also

serve to hold the nuts in position when the
rods are in engagement with said members.

- RALPH E. NOBLE.

| LOUIS E. MITCHELL.

- Witnesses: -
- WiLriam A. NARTEN,
B. P. Tracy. |
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