
Feb. 19, 1935. B. LAZICH 1,991,756 
APPARATUS FOR CHANGING SPEED AND DIRECTION OF ROTATION 

BY REVERSING ACONSTANT SPRED MOTOR 
Filed March 30, 1933 

s 
22x S. 

O R 

N 
2 2.5% N 

SZ 

(naz NS) 

t 4. 

W. 
223 s % 

- INVENTOR 
By AOA2Ao Aozazcae 

6&vt-----ee, 
ATTORNEY 

  

  

  

  

  

  

  

    

  

  

  

  

  

  

  

  

  



0. 

5 

20 

25 

30 

35 

40 

45 

50 

55 

Patented Feb. 19, 1935 1991,756 

UNITED STATES PATENT office 
APPARATUS FOR CHANGING SPEED AND 
DIRECTION OF ROTATION BY REVERSING 
A CONSTANTSPEED MOTOR, 

Branko Lazich, Edgewood, Pa., assignor to the . . 
Union Switch & Signal Company, Swissvale, 
Pa., a corporation of Pennsylvania 

Application March 30, 1933, Serial No. 663,440 
4. Claims. 

My invention relates to apparatus for chang 
ing the speed and direction of rotation of a 
mechanism, and has for an object novel and in 
proved means to obtain a change in the speed of 
operation of a mechanism with a change in the 
direction of rotation by reversibly operating a 
Constant Speed motor. 
I Will describe three forms of apparatus emi 

bodying my invention, and will then point out 
the novel features thereof in claims. 

in the accompanying drawing, Fig. 1 is a view 
partly diagrammatic and partly in section of one 
form of apparatus embodying my invention. Fig. 
2 is a sectional view at the line I-II of Fig. 1. 
Fig. 3 is a sectional view of a second form of ap 
paratus embodying my invention, and Fig. 4 is 
a sectional view along the line IV-V of Fig. 3. 
Fig. 5 is a plan view of a third form of appara 
tus embodying my invention, and Fig. 6 is a sec 
tional view at the line Wi-WI of Fig. 5. 

In each of the several views like reference chair 
acters designate similar parts. 

It has been proposed to control a highway cross 
ing signal located at the intersection of a highway 
and a railway at grade in such a manner that the 
Signal is operated a constant time interval before 
a train reaches the intersection regardless of the 
speed of the train. Such control involves a mech 
anism for determining the speed of the train as 
it approaches the intersection and for subse 
quently starting the operation of the signal in 
accordance with the measured speed. It is de 
sirable to determine the speed of a train while 
the train is traversing a relatively short track 
Section, much shorter than the required operat 
ing Section; and furthermore, it is desirable to 
Operate the mechanism while determining the 
Speed of the train and while determining the time 
for starting the operation of the signal by a single 
motor, the motor operating at a constant speed 
throughout the entire period. Such require 
ments necessitate not only a change in the direc 
tion of operation of the mechanism when a train 
reaches a fixed point; but also a change in the 
speed of operating the mechanism, a constant 
speed reversible electric motor being a reliable 
and efficient driving unit. A feature of my inven 
tion is the provision. Of novel and reliable means 
for splecting the speed and direction of rotation of an operating shaft by selecting the direction 
of operation of a constant speed motor. Other 
features of my invention will appear as the speci 
fication progresses. 
Many different applications for the apparatus 

of my invention will naturally suggest themselves 
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to those skilled in the art, and it will be under 
stood that I do not wish to limit myself to the 
Specific case cited above; this one case will serve, 
however, to illustrate the many different places 
the apparatus embodying my invention may be 
employed. 

Referring to Fig. 1, M designates a constant 
Speed motor of any of the many well known types, 
and in this instance is shown as a direct current 
motor reversibly supplied with current from a 
battery 2\through the meditim of two controiling 
relays 3 and 4. Relays 3 and 4 may be con 
trolled in any convenient manner, such for ex 
ample, as by standard railway track circuits not 
shown. When both relays 3 and 4 are energized 
as illustrated in the drawing, current is supplied 
to neither the field winding 5 nor to the arma 
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ture 6 of the motor M and the motor is inactive. 
with relay 4...deenergized and relay 3 energized 
the field winding 5 of motor M is excited by cur 
rent from the battery 2 over a circuit easily 
traced and which includes the two back contacts 
30 and 31' of relay 4. The arnature 6 of motor 
M receives current from the battery 2 by a cir. 
cuit extending from one terminal of battery 2 
Over back contact 30 of relay 4, front contact 
10 of relay 3, arnature 6, front contact 9 and 
back contact 31 to the opposite terminal. of the 
battery 2. Under this condition the direction of 
the flow of current in the armature 6 is such as 
to cause the motor M to rotate, say, in a clockwise 
direction at its given constant speed. Oeener 
gizing both relays 3 and 4 causes the field winding 
5 to be excited the same as before, but the cir 
cuit for the armature 6 is now from the top ter 
minal of battery 2 over back contact 30, back 
contact 7 of relay 3, armature 6, and back con 
tacts 8 and 31 to the opposite terminal of battery 
2. The direction of the current flow in the arma 
ture 6 is reverse to that of the former case and 
the motor M is operated in a counter-clockwise 
direction at its given constant speed. It follows 
that when both relays 3 and 4 are energized, the 
motor Mi is inactive; when relay 4 is deemergized 
and relay 3 is energized, the motor M is rotated 
clockwise at its given constant speed; and with 
both relays 3 and 4 deenergized, the motor M is 
rotated counter-clockwise at its given constant 
speed. It will be understood, of course, that many 
other ways may be readily employed to reversibly 
Supply current to the motor M to cause it to ro 
tate clockwise at One time and to rotate coun 
ter-clockwise at another time. 
As shown schematically in Fig. 1, the motor 

M is operatively connected with a shaft 11, and 
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thus it follows that when the motor M is rotated 
clockwise at its given constant speed, the shaft 
11 likewise rotates clockwise at a given constant 
speed; and when the motor is rotated counter 
clockwise at its given constant speed, the shaft 
11 likewise rotates counter-clockwise at its given 
constant Speed. 

Loosely mounted on the motor shaft 11 is a 
gear G-1, on the arbor 12 of which is keyed a 
ratchet Rii. 
mounted a second gear G2 on the arbor 13 of 
which is keyed a second ratchet R2. The physical 
arrangement of these parts will be readily under 
stood by an inspection of Fig. 1, the ratchets R1 
and R2 being arranged for opposite Operation aS 
shown in Fig. 2. An arm, 14 is rigidly fastened 
to the motor shaft 11 by a pin 52, and arm, 14 
carries a pin 15 which fits into a yoke 16 of a 
ratchet pawl 17 as is best shown in Fig. 2. The 
pawl 17 is supported by a pin 18 attached to a 
collar 19 which fits on the arbor 13 of gear 
G2 with a slight amount of friction between 
collar 19 and the arbor 13 so that when 
the direction of rotation is reversed as Will be 
shortly pointed out, the pawl 1 is driven posi 
tively into engagement with the proper ratchet 
R1 or R2. Gear G1 meshes with a gear G3 
pinned to an Operating shaft DS by a pin 53, 
the gear ratio between gears Gi and G3 being 
arranged as desired. Gear G2 meshes with a 
gear G4 which is likewise pinned to the operat 
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ing shaft DS by a pin 54, the gear ratio between 
gears G2 and G4 being arranged as desired. In 
Fig. 1 the gears Gi and G3 are selected to pro 
duce a reduction in the speed of rotation. So that 
the operating shaft DS is driven at a speed of 
rotation less than the driving gear G1 when that 
gear is active. Gears G2 and G4 are selected to 
produce an increase in the speed of rotation so 
that the operating shaft DS is driven at a speed 
of rotation greater than that of the driving gear 
G2 when that gear is active. The operating 
shaft DS may be connected to any desired load, 
such for example, as the constant time warning 
mechanism for a highway crossing signal re 
ferred to hereinbefore, 
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When the motor M and the shaft 11 are rotated 
in a clockwise direction as viewed in Fig. 1 
(counter-clockwise when viewed in Fig. 2) the 
pin 15 of arm 14 causes the pawl 17 to tilt to 
the right (left in Fig. 2) and engage ratchet 
R2, thus driving gear G2 and rotating the oper 
atting shaft ES, counter-clockwise at a speed of 
rotation depending upon the ratio between gears 
G2 and G4. Under this condition the ratchet R1 
and gear G1 are free so that when they are driven 
by the operating shaft DS through the gear G3, 
they offer no appreciable load to the motor M. 
When motor M and Shaft 11 are rotated counter 
clockwise as viewed in Fig. 1 (clockwise when 
viewed in Fig. 2) the pin 15 causes the pawl 17. 
to tilt to the left (right in Fig. 2) and engage 
the ratchet R1, ratchet R1 being arranged re 
verse to ratchet R2 as pointed out above. 
Ratchet R1 in turn drives the gear G1 and the 
operating shaft DS is rotated clockwise at a 
speed of rotation depending upon the ratio be 
tween gears G1 and G3. Under this condition 
the ratchet R2 and gear G2 are free to turn so 
that when they are driven through the gear G4, 
they offer no appreciable load to the motor M. 
It is clear from the foregoing description that 
the direction of rotation of the motor M Selects 
the ratchet and gear train by which the operat 
ing shaft DS is to be operated. The different 

On the arbor 12 of gear. G1 is loosely 
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gear ratios for the two different gear trafns 
cause the shaft DS to be driven counter-clockwise 
at one speed when the motor M is operated clock 
wise at its constant speed, and to be driven clock 
wise at a different speed when the motor M is 
reversed and Operated counter-clockwise at its 
constant speed. 

Referring to Figs. 3 and 4, a friction clutch 
arrangement for selecting the direction of rota 
tion and for Selecting the gear train by which 
the operating shaft is to be driven is disclosed. 
This clutch arrangement comprises a clutch 
case CC, a drive drum, DD, clutch segments CS, 
and a clutch drive plate CDP, all mounted upon 
the operating shaft DS. The drive drum, DD is 
keyed to the shaft DS by a key 50, but the drive 
plate CDP and the clutch case CC are both free 
to rotate On the shaft DS. The clutch segments 
CS are made to fit loosely between the outer face 
of the drum DD and the inner face of the case CC. 
Each segment CS is provided with a slot 55 the 
two extreme ends of which are of unequal radii 
with respect to the center of the shaft DS, as will 
be readily understoou by an inspection of Fig. 4. 
The clutch drive plate CDP is provided with three 
pins P each of which projects into the slot 55 of a 
mating clutch segment, a roller 56 being fitted to 
each pin. A drive gear RG, to be referred to 
later, is also keyed to the operating shaft DS 
by a key 51. The clutch plate CDP is equipped 
with a gear 20 which engages a pinion 21 on the 
notor shaft 11. The clutch case CC is equipped 
with a gear 22 which engages a gear 23 adapted 
to freely rotate on an idle shaft 24. A gear 25 
on the hub of gear 23 engages the gear RG 
which as stated above is keyed to the operating 
Shaft DS. r 

The operation of this clutch arrangement is 
such that when the clutch plate CDP is driven 
in a counter-clockwise direction, the pins P move 
along the slotS 55 to force the clutch segments 
CS toward the Center and these Segments are 
made to clutch the Outer face of the drive drum 
DD with the result that the operating, shaft DS 
is driven in a counter-clockwise direction. When 
the clutch plate CDP is driven in the clockwise 
direction, the pins P move along the slots 55 
to force the clutch segments CS outward, and 
the Segments CS are made to clutch the inner 
face of the clutch case CC with the result that 
the clutch case is rotated in a clockwise direc 
tion. Under this latter condition, the gear 22 
drives the gear 23, and gear 25 on the hub of gear 
23, in turn drives the gear RG, with the result 
that clockwise rotation of the clutch case CC 
causes a clockwise rotation of the operating shaft 
DS. Hence, operating the motor Min a direction 
to rotate the plate CDP in a counter-clockwise 
direction causes the drum DID and the operating 
shaft DS to be rotated in a counter-clockwise di 
rection, the Speed of rotation of shaft DS being 
in accordance with the gear ratio between the 
gear 20 and the pinion 21. Under this condition 
of operation the clutch segments CS are drawn 
away from the clutch case CC and it is free to 
be driven by the shaft DS through the gear train 
comprising gears RG, 25, 23 and 22 without ap 
preciable load to the motor M. Reversing motor 
M and thus rotating the plate CDP in a clockwise 
direction, the clutch case CC is engaged by the 
segments CS and the shaft DS is rotated in a 
clockwise direction at a speed of rotation de 
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pending upon the gear ratio of the gear train 
comprising the gears 21, 20, 22, 23, 25 and RG. 
Under this condition of operation the clutch seg 75 
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ments CS are drawn away from the drum, DD 
and it is free to rotate with the shaft DS without 
appreciable load to the motor M. 
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Referring to Figs. 5 and 6, another clutch and 
gear train mechanism for driving an operating 
shaft in opposite directions at different speeds by 
reversing a constant speed motor is disclosed. 
The motor Shaft 11 is coupled with the motor M. 
by any suitable means the same as in Fig. 1, and . 
rotates at a constant speed clockwise or counter 
clockwise in accordance with the direction of 
operation of the motor M. A ratchet 33 fits 
loosely on shaft 11, and has rigidly fastened to 
its hub 34 a gear 35. A second ratchet 36 fits 
loosely on shaft 11 and has rigidly fastened to 
its hub 37 a gear 38. A screw thread 32 is cut 
on the shaft 11 and engages a ratchet nut RN 
causing it to move along the axis of the shaft 11 
thereby engaging either the ratchet 33 or the 
ratchet 36 to drive either the gear 35 or the gear 
38. The gears 35 and 38 engage gears 39 and 
40, respectively, which are fastened to the oper 
ating shaft DS by pins 41 and 42, respectively. 
A compression spring 43 is provided in back of 
gear 35 and is held in place by a cup 44 pinned to 
the shaft 11 by a pin 45. In like manner a com 
pression spring 46 is provided in back of gear 38 
and is held in place by a cup 47 pinned at 48 
to the shaft 11. 

Operating the motor M of Fig. 6 in one direc 
tion causes the shaft 11 to rotate in a corre 
sponding direction and the ratchet nut RN is 
driven, say, to the right to engage the ratchet 
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36, and hence drive the operating shaft DS in a 
clockwise direction through the train of gears 
comprising gears 38 and 40. The speed of rota 
tion of shaft DS is, in this instance, increased in 
proportion to the ratio of gears 38 and 40... Un 
der this condition of operation the gear 35 and 
its associated ratchet 33 are free to rotate when 
driven by the shaft DS through gear 39. Re 
versing the motor M to drive shaft 11 in the 
reverse direction moves the ratchet nut RN to 
the left out of engagement with the ratchet 36 
and into engagement with the ratchet 33. The 
shaft DS is now rotated in a counter-clockwise 
direction through the train of gears comprising 
gears 35 and 39, the speed of rotation of shaft 
DS being reduced in proportion to the ratio of 
gears 35 and 39. This time the ratchet 36 and 
the gear 38 are free to rotate when driven by 
shaft OS through the medium of the gear, 40. 
The compression springs 43 and 46 provide a 
certain amount of give in case the tops of the 
ratchet teeth of the ratchet nut RN engage with 
the tops of the teeth of ratchet 33 or 36 as the 
case may be, the slight motion permitted by these 
compression springs being sufficient to permit the 
two sets of ratchet teeth to slip Sufficiently to 
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engage with each other. 
It is clear from the foregoing descriptions of 

Figs. 5 and 6 that two different speeds of rota 
tion of shaft DS are obtained by reversing the 
constant speed motor M. It is to be noted that 
With the ratchets 33 and 36, and the ratchet nut 
RN all mounted directly on the motor shaft 11, a 
reversal in the direction of rotation of the Op 
erating shaft DS immediately follows a reversal 
in the direction of operation of the motor M. 
Mechanisms such as here disclosed provide a 

simple and reliable means for changing the speed 
of rotation with a reversal in the direction of 
rotation by reversing a constant speed motor. 
Although I have herein shown and described 

only three forms of apparatus embodying my in 

3 
vention, it is understood that various changes 
and modifications may be made therein within 
the scope of the appended claims without de 
parting from the spirit and scope of my invention. 

Having. thus described my invention, what I 
claim is: 1. In combination, an operating shaft, a first 
and a second gear rigidly mounted on said shaft, 
a motor shaft, a first ratchet mounted loosely 
on the motor shaft and having rigidly mounted 
On its hub a gear in mesh with said first gear, a 
second ratchet mounted loosely on the motor 
shaft and having rigidly mounted on its hub a . 
gear in mesh with said second gear, said ratchets 
Spaced apart and facing each other, a screw 
thread formed on the motor shaft between said 
ratchets, a nut engaging the screw thread and 
having ratchet teeth formed on its opposite ends 
adapted to engage with the teeth of said first snd 
Second ratchets respectively, a motor operatively 
Connected with the motor shaft, control means 
for reversibly operating the motor to move said 
nut into engagement with one or the other ratch 
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ets for driving the operating shaft through either 
said first or second gears, a first cup pinned to 
the motor shaft, adjacent the face of the gear 
mounted on said first ratchet remote from the 
ratchet, a second cup pinned to the motor shaft 
adjacent the face of the gear mounted on the 
second ratchet remote from the ratchet, and a 
spring fitted in each of said Cups to exert a force 
on the associated gear whereby full engagement 
between the teeth of the nut and the teeth of the 
particular ratchet when the nut is driven toward 
that ratchet is assured. a 

2. In combination, an operating shaft, a first 
and a second gear rigidly mounted On Said shaft, 
a motor shaft, a first ratchet mounted loosely 
on the motor shaft and having rigidly mounted 
on its hub a gear in mesh with said first gear, a 
second ratchet mounted loosely on the motor shaft 
and having rigidly mounted On its hub a gear 
in mesh with said second gear, said ratchets 
spaced apart and facing each other, a screw 
thread formed on the motor shaft between said 
ratchets, a nut engaging the screw thread and 
having ratchet teeth formed on its opposite ends 
adapted to engage with the teeth of said first 
and second ratchets respectively, a motor oper 
atively connected with the motor shaft, control 
means for reversibly operating the motor to move 
said nut into engagement with One or the other 
ratchets for driving the operating shaft through 
either said first or second gears, a first means 
pinned to the motor shaft. adjacent the face of 
the gear mounted on said first ratchet remote 
from the ratchet and including a compression 
spring for providing a give in case the tops of 
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the teeth of the nut engage the tops of the teeth 
of the ratchet as the nut is driven toward that 
ratchet, and a second means pinned to the motor 
shaft adjacent the face of the gear mounted on 
said second ratchet remote from the ratchet and 
including a compression spring for providing a 
give in case the tops of the teeth elf the nut en 
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gage the tops of the teeth of the ratchet as the 
nut is driven toward that ratchet. 

3. In combination, an Operating shaft, a mo 
tor, a motor shaft operatively connected with 
said motor, control means for reversibly operat 
ing the motor, a first gear train including a gear 
rigidly mounted on the Operating shaft and an 
other gear loosely mounted on the motor shaft, 
a second gear train including a gear rigidly 
mounted on the operating shaft and another gear 75 
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4. 
loosely mounted on the motor shaft, said gear 
trains being spaced apart on the shafts, a first 
ratchet fastened to said other gear of the first 
gear train, a second ratchet fastened to said other 
gear of the Second gear train, Said ratchets be 
ing mounted on the respective gears to face each 
other, a screw thread formed on the motor shaft 
between the gear trains, a nut engaging the screw 
thread for operation along the motor shaft in 
accordance with the direction of rotation of said 
shaft, ratchet teeth formed on each end of the 
nut for engaging with the teeth of said first and 
second ratchetsrespectively for driving the op 
erating shaft through the first or the Second gear 

15 train according to the direction of operation of 
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the motor, a first means rigidly mounted on the 
motor shaft adjacent said other gear of the first 
gear train remote from the associated ratchet and 
including a yielding member engaging the gear, 
and a second means rigidly mounted on the motor 
Shaft adjacent said Other gear of the Second gear 
train remote from the associated ratchet and in 
cluding a yielding member engaging the gear. 

4. In combination, an operating shaft, a mo 
tor, a motor shaft operatively connected with 
said motor, control means for reversibly oper 
ating the motor, a first gear train including a 
gear rigidly mounted on the operating shaft 
and another gear loosely mounted on the motor 
shaft, a Second gear train including a gear rigid 

i,991,758 
ly, mounted on the operating shaft and another 
gear loosely mounted on the motor shaft, said 
gear trains being spaced apart on the shafts, a 
first ratchet fastened to said other gear of the 
first, gear train, a Second ratchet fastened to said 
other gear of the second gear train, said ratchets 
being mounted on the respective gears to face 
each other, a Screw thread formed on the motor 
shaft between the gear trains, a nut engaging 
the screw thread for operation along the motor 
shaft in accordance with the direction of rota 
tion of said shaft, ratchet teeth formed on each 
end of the nut for engaging with the teeth of said 
first and second ratchets respectively for driving 
the operating shaft through the first or the sec 
Ond gear train according to the direction of op 
eration of the motor, a first collar rigidly mount 
ed on the motor shaft outside said other gear of 
the first gear train and having a recess in its 
face adjacent the gear, a second collar rigidly 
mounted on the motor shaft outside said other 
gear of the second gear train and having a re 
CeSS in its face adjacent the gear, and a com 
pression Spring fitted into each of Said recesses 
to engage the associated gear for providing a 
yielding in case the tops of the teeth of the nut 
engage the tops of the teeth of the ratchet mount 
ed on the associated gear as the nut is driven to 
Ward that ratchet. 
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