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UNITED STATES

1,709,673
PATENT OFFICE.

REESE T. KINTZING, OF WILKINSBURG, 'PENN SYLVANIA, ASSIGNOR TO WESTINGHOUSE
ELECTRIC & MANUFACTURING COMPANY, A CORPORATION OF PENNSYLVANIA.

REGULATOR.

Application filed July 19,

'My‘inven‘tion relates to rotary contactors
for regulators, and more particularly to ro-

tary contactors that are operated in accord-

ance with the differential speeds of two ro-
tating shafts. '

My invention has special application to .

speed regulator systems of the character de-
scribed and claimed in the application of
Stephen ‘A. Staege, for regulator systems,
Serial No. 743,578, filed Oct. 14, 1924.

The essentials of such a regulator system
comprise a motor, the speed of which is to
be regulated, and a master motor or speed-
reference means with which the speed of the
controlled motor is to be compared. The
field-winding circuit of the controlled motor
ig provided with a resistor, the effective value
of which is governed by a rotary contactor
comprising a drum that is provided with
conducting and non-conducting surface ele-
ments, which rotate in contact with a plu-
rality of brushes. Suitable means, differen-
tially responsive to the speed of the con-
trolled motor and the speed of the master mo-
tor, is provided to vary the position of the
contactor drum with reference to the brushes.
This variation in the position of the drum
causes the resistor to be short-circuited for a

. greater or lesser time during each revolution
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of the drum, and, in this way, varies the ef-

“fective value of the resistor so as to main-
tain the proper speed relation between the
controlled motor and the master motor.

One object of my invention is to provide
means within the contactor drum for bias-
ing the drum toward the center of the opera-
tive range of the drum-operating differential
mechanism to insure re-engagement of the
mechanical differential after it has operated
to the limit of its range.

Another object of my invention is to
provide a rotary contactor device having
means for alining the differentially related
shafts operating the same.

Other objects of my invention will appear
from the following specification.

Referring to the drawing, forming a part
of this specification, _

Figure 1 is a sectional view of one embodi-
ment of my invention, taken on the line
I—I of Fig. 2;

Fig. 2 is an end view of the contactor
drum; ;

Fig, 8 illustrates a washer that is used on

1924, Serial No. 727,099,

the contactor drum to hold compression
members in place;

Fig. 4 is an end view of a bushing that is
secured to the shaft and upon which the con-
tactor drum is mounted; :

B(;ig. 5 is a perspective view of the bushing;
an

Fig. 6 is a sectional view, illustrating a
modification of the arrangement disclosed in
Fig. 1 and showing means for alining the
shafts operating the differential mechanism.

Referring to Fig. 1, the numeral 1 repre-
sents a shaft driven in accordance with the
speed of the motor to be regulated, and the nu-
meral 2 represents a shaft driven in accord-
dnce with the speed of the master motor with
which the speed of the controlled motor is to
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be compared. The contactor drum 8, which -

is provided with conducting and non-con-
ducting surface elements 4 and 5, respective-
ly, is mounted upon the shaft 1 to rotate in
contact with a plurality of brushes 6, only
one being illustrated in the drawing. The
brushes 6 are held in place by means of brush
holders 7, which are mounted in a ring frame
8 and secured by any suitable means, such
as a set screw 9. A bushing 11 (see. also
Figs. 4 and 5) is provided on the shaft 1
and is secured thereto by means of pins 12
and 13 extending through the shaft at right
angles to each other and near the ends of

' the bushing. o
A key 14 is provided to fit tightly in a slot

15 that extends longitudinally of the bushing
and also to fit loosely in a slot 16 on the interior
of the contactor drum 8, so that the drum may
be slidably mounted upon the shaft but will ro-
tate with it. A pin 18, passing through the
shaft 2, secures a screw element 19 thereto
near one end thereof. The element 19 is pro-
vided with serew threads that are adapted to
co-operatively engage the interior threads of a
nut member 21, which is secured to the drum
by means of a set screw 22.

The interior of the contactor drum is pro-
vided with longitudinal slots that are ar-
ranged diagonally opposite each other, in
pairs, as 23—23 and 24—24. Within these
slots are provided compression springs 25,
which are held in place between two washers
26 and the ends of the pins 12 and 13. The
washers 26 (see Fig. 3) are provided with slots
27 to accommodate one of the pins 12 or 13,
and a slot 28 to accommodate the key 14. The
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washer 26 at the right end of the drum 8 is so
attached that the slots 27 are in line with the
slots 23 of the drum to accommodate the pas-
sage of the pin 12 therethrough. The washer
26 at the left end of the drum 8 is attached so
that the slots 27 coincide with the slots 24 of
the contactor drum to permit passage there-
through of the pin 18. “The two compression
springs 25 in slots 28—28 are engaged on the
one end by the pin 12, and on the other end
by the washer 26 at the left end of the drum.
It will be seen, therefore,-that, should the
nut and screw members 21 and 19 rotate at
different speeds for any length of time, the
co-operating threads of these elements would
cause the nut to travel either to the right or to
the left, until the threads of these two elements
no longer engage. In this event, two of the
springs 25 would be compressed, forcing the
drum toward its central position so that, upon
a proper speed relation between the shafts 1
and 2, the screw threads of the nut and screw
members 21 and 19 would again engage.
Should the drum 8 be moved toward the

right, the spring element 25 in the slots 28—28 -

of the contactor drum would be compressed
against the ends of the abutment or pin 12,

while, should the contactor drum be forced-

toward the left, the spring members 25 in the
slots 24—24 would be compressed against the
ends of the abutment or pin 18, thus biasing
the nut and screw members into engagement.
The operative range of the contactor drum 8 is
indicated in dotted lines.

In the embodiment of my invention illus-
trated in Fig. 6, a bushing ‘31 is provided on
the shaft 1,adjacent to the bushing 11. Upon
the bushing 31 is mounted a sleeve 82, that is
provided with screw threads for engaging the
nut member 21 of the contactor drum. The
sleeve 82 is prevented from moving toward
the left by the bushing 11, and is prevented
from moving toward the right by the collar
83, which is attached to the shaft 1 by means
of pin 34. The sleeve32 is provided with cou-
pling sockets 85, which are engaged by pins 36
o the coupling member 37, this member being
attached to the shaft 2 by means of a pin 3.

The sleeve 32, being mounted upon the shaft
1, insures an alinement of the sleeve with the
drum 3 and a proper meshing of the screw-
threaded elements-of the mechanical differen-
tial. 'The drum 8 will rotate in accordance
with the speed of the shaft 1, while the sleeve
32 will rotate in accordance with the speed of
the shaft 2; and, since thesleeve 32is prevented
from sliding lengthwise of the shaft 1, it will
co-operate with the drum 8 through the differ-
ential mechanism to govern the linear motion
thereof in accordance with the differential
speeds of the shafts 1 and 2. |

Many modifications of my invention may be

made within the spirit thereof, and T do not

wish to be limited other than by the scope of
the appended claims. '

1,709,678

I claim as my invention:
1. In a rotary contactor, a pair of shafts, a

rotatable drum slidably mounted upon one

of said shafts and adapted to rotate there-
with, contacting means actuated by move-
ments of said drum for controlling an elec-
tric circuit, means differentially responsive to
the speeds of said shafts for varying the posi-
tion of said drum upon said one shaft, and
means for biasing said drum toward a neutral
or central zone. -

2. In a rotary contactor, a pair of shafts, a
rotatable drum slidably mounted upon one
of said shafts and adapted to rotate there-
with, contacting means actuated by move-
ments of said drum for controlling an elec-
tric circuit, means differentially responsive to
the speeds of said shafts for varying the posi-

“tion of said drum upon said one shaft, and

means actuated upon movement of said drum
irom a central position for biasing said drum
toward the central position.

3. In a rotary contactor, a pair of shafts,
a rotatable drum slidably mounted upon one
of said shafts and adapted to rotate there-
with, contacting means actuated by move-
ments of said drum for controlling an elec-
tric cireunit, a screw element mounted upon
the other of said shafts, a nut element at-
tached to said drum ‘and co-operating with
said screw element to control the position of
said drum upon its shaft, and means for bias-
ing said drum toward a neutral or central
zone to insure re-engagement of said screw
and nut elements after overtravel sufficient to
disengage these elements. :

4. In arotary contactor, a pair-of shafts, a
rotatable drum slidably mounted upon one
of said shafts and adapted to rotate there-
with, contacting means actuated by move-
ments of said drum for controlling an elec-
tric circuit, a screw element mounted upon
the other of said shafts, a nut element at-
tached to said drum and co-operating with
said screw element to control the position of
said drum upon its shaft, and biasing means
mounted within said drum for biasing said
drum toward a neutral or central zone to in-
sure re-engagement of said screw and nut
elements after overtravel sufficient to disen-
gage these elements. :

5. In combination, s pair of shafts, s ro-
tatable drum slidably mounted upon one of
said shafts and adapted to rotate therewith,
contacting means actuated by movements of

said drum for controlling an electric circuit,

means differentially responsive to the speeds
of said shafts for varying the position of said
drum upon said one shaft, and means within
said drum for biasing said drum toward the
center of its range of operation upon said
shaft, ‘

6. In combination, a pair of shafts, a rotat-
able drum slidably mounted upon one of
said shafts and adapted to rotate therewith,
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contacting means actuated by movements of
sald drum for controlling an electric circuit,
means differentially responsive to the speeds
of said shafts for varying the position of said
drum upon its shaft, said drum having a
plurality of linecal slots, and means within
said slots for biasing said drum toward the
center of its range of operation upon said
shaft, :

7. .In combination, a pair of shafts, a ro-
tatable drum slidably mounted upon one of
said shafts-and adapted to rotate therewith,
contacting means actuated by movements of
said drum for controlling an clectric circuit,
means differentially responsive to the speeds
of said shafts for varying the position of
said drum upon its shaft, said drum being
provided with longitudinal slots therein,
spring members in said slots, means affixed to
said shaft for engaging the ends of said
spring members, and means affixed to said
drum for engaging the opposite ends of said
spring members, said several means co-oper-
ating to bias said drum toward its central
position.

8. In combination, a pair of shafts, a ro-
tatable drum slidably mounted upon one of
said shafts and adapted to rotate with said

‘shaft, contacting means actuated by move-

ments of said drum for controlling an electric
circult, means differentially responsive to the

speeds of said shafts for varying the position -

of said drum upon its shaft, said drum being
provided with longitudinal slots therein,

spring members in said slots, pins passing

through said shaft for cngaging the ends of
said spring members, and means affixed to
sald drum for engaging the opposite ends of
said spring members, whereby certain of said
springs bias said drum toward its central
position upon its departure in one direction

therefrom, and certain other of said springs -

bias the drum toward its central position
upon its departure in the other direction
therefrom.

9. In combination, a -pair of rotatable
shafts, a circuit controlling contactor drum
slidably mounted upon one of said shafts and

3

keyed to said shaft to rotate therewith, a
screw-threaded sleeve rotatably mounted up-
on the other shaft, the screw-threaded por-
tion thereof being adapted to engage a screw-
threaded portion of said drum, said sleeve
being coupled to rotate with the other of said
shafts.

10. In combination, a pair of rotatable
shafts, a circuit controlling contactor drum
slidably mounted upon one of said shafts and
keyed to rotate therewith, a sleeve rotatably
mounted upon said shaft and coupled to ro-
tate with the other of said shafts, and means
differentially responsive to the speeds of said
shafts for effecting an endwise movement of
said contactor drum.

11. In combination, a pair of rotatable
shafts, a circuit controlling contactor drum
slidably mounted upon one of said shafts and
keyed to rotate therewith, a sleeve rotatably
mounted upon said shaft and coupled to ro-
tate with the other of said shafts, means dif-
ferentially responsive to the speeds of said
shafts for effecting an endwise movement of
gaid contactor drum, and means for biasing
said drum toward the center of its operative
range, said means comprising compression
members within said drum, abutments affixed
to said shaft for engaging said compression
members, and abutments affixed to said drum
for engaging said compression members.

12. In combination, a pair of rotatable
shafts, a circuit controlling contactor drum
slidably mounted upon one of said shafts
and keyed to rotate therewith, means differ-
entially responsive to the speeds of said shafts
for effecting an endwise movement of said
contactor drum, and means for biasing said
drum toward the center of its operative range,
said means comprising compression members

within said drum, abutments affixed to said

shaft for engaging said compression mem-
bers, and abutments affixed to said drum for
engaging said compression members.

In testimony whereof, I have hereunto sub-
scribed my name this 7th day of July, 1924.

REESE T. KINTZING.
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