
Nov. 9, 1943. H. E. Ashworth 2,333,971 
HOLDING MEANS FOR INSTRUMENTS 

Filed Jan. 1, 1943 2 Sheets-Sheet l 

Aarzzózefeo/2 

V : SS 
TN an& 

l, 
I. 

23.2% t 
ar 

% % 
& % % % % s &Z 

47 

2-Nns 

NVENTOR 

Azzy A 4Azore/2 
6-24x4e 

aZA ATTORNEY 

      

  

    

    

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  



Nov. 9, 1943. H. E. ASHW DRTH 2,333,971 
HOLDING MEANS FOR INSTRUMENTS 

Filed Jan. 1, 1943 2 Sheets-Sheet 2 

A 7 za loo a 

22222 

3. 

    

  

  

  

  



Patented Nov. 9, 1943 2,333,971 

UNITED STATES PATENT OFFICE 
HoLDING MEANS FOR INSTRUMENTs 

Harry E. Ashworth, Penn Township, Allegheny 
County, Pa., assignor to The Union Switch & 
Signal Company, Swissvale, Pa., a corporation 
ef Pennsylvania 
Application January 1, 1943, Serial No. 470,990 

4 Claims. (CI. 200-104) 
My invention relates to holding neans for in 

struments, and particularly to holding means 
whereby the movable anember of an instrument 
Such as an electrical relay may be effectively 
locked against movement during shipment or 
handling of the instrument to prevent damage 
which otherwise night result from such shipment 
or handling. . 
More particularly, may preserat invention re 

lates to holding means for locking against move 
ment the movable parts of electrical relays which 
are suitable for use ira railway signaling systems 
employing for the control of signaling deviees di 
rect eurrent which is periodically interrupted or 
coded at different frequencies. 
(One well-known form of relay of the type de 

Scribed employs a compound peadullen supported 
on a knife-edge bearing aradoscillated by an elee 
tromagnet the energization of which is controlled 
by a contact operated by the pendulum. End 
Wise movement of the penduluna is prevented by 
Screws which extend with clearance into openings 
formed in the opposite sides of the pendulum in 
axial alignment with the axis of rotation of the 
pendulum, and which screws cooperate at their 
inner eads with the rounded heads of thrust pins 
mounted in the inner ends of the holes. The re 
lay is constructed for plug-in mounting on a suit 
able support, and the various parts are all en 
closed within a suitable casing. 
According to my invention, the lock comprises 

a pivoted lockinag lever, one area of which is 
threadedly connected to a screw, in such manner 
that rotation ef the screw will rotate the lever to 
different positions and will hold it in any position 
to which it is rotated. The other arrin of the 
lever cooperates with the pendulum in such man 
ner that when the lever is rotated to One extreme 
position, the pendulum is free to oscillate about 
the knife-edge bearing, but that when the lever 
is rotated to the other extreme position, it Will 
lift the pendulum vertically off of the knife-edge 
bearing to a position in which the inner ends of 
the centering screws move into engagement with 
the bottom sides of the openings in which the 
thrust pins are mounted. In this latter position 
of the pendulum it is locked against movement, 
and the two bearing members are separated from 
each other, with the result that all parts of tae. 
relay are protected from damage which raight 
result if the heavy penduluna were allowed to 
Swing free. 
Other objects and characteristic features of my 

invention will become apparent as the description 
proceeds. 
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I shall describe one form of relay having ap 
plied thereto one form of holding means enabody 
ing my invention, and shall then point out the 
novel features thereof in claims. - 

In the accompanying drawings, Fig. 1 is a Ver 
tical sectional view showing one form of relay 
having applied thereto one form of holding 
means embodying my invention. Fig. 2 is a front 
view of the relay shown in Fig. 1. Fig. 3 is a 
sectional view taken substantially on the line 
III-III of Fig. 1. - - - 

Similar reference characters refer to similar 
parts in all three ViewS. 

Referring to the drawings, the relay here shown 
is generally similar to the relay described and 
claimed in Letters Patent of the United States No. 
2,300,790, granted to Robert M. Laurenson, on 
November 3, 1942, but the various parts of the 
relay have been rearranged to adapt the relay for 
plug-in mounting. - - - ... . 

As here illustrated, the relay comprises a top 
plate and a back plate 2 of suitable insulating 
material secured together at right angles by 
means of brackets 3 and 4 and screws 5 and 6. 
For reasons which will appear presently, the 
bracket 4 is preferably constructed of non-mag 
netic material such as brass. 
A contact carrying rocker 7 of suitable insulat 

ing material is suspended from the top plate 
for swinging movement between two extreme po 
sitions by means of two flexible strips 8 and 9, and 
this rocker is provided with a plurality of flexible 
contact fingers to and , each of which co 
operates with a fixed contact member 60 or a 
to close a contact 0-0a or fl-fa according 
as the rocker is swung to one or the other of its 

plate . 
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extreme positions. The contact fingers are dis 
posed in pairs and are secured to the opposite 
sides of the rocker within vertical grooves which 
maintain the fingers in the desired vertical posi 
tions, by means of studs 2 moulded into the 
rocker and provided at each end with a nut 3. 
The studs 2 also serve to secure the lower ends 
of the strips 8 and 9 to the rocker, thereby elec trically connecting the fingers with the strips. 
The upper ends of the strips are secured to the 
heads of terminal posts f4 mounted on the top 

The positions of the flexible fingers 
when the fingers are out of engagement With the 
associated fixed contact members are determined 
by means of stops 9 which are clamped against 
the outer faces of the finagers by near S of the 
associated studs 2, and which are so adjusted by 
bending thena that the fingers will break the con 



2 
tacts in the desired positions in response to Swing 
ing movement of the contact carrying rocker T. 
The fixed contact members . Oa and a are 

similar to the fixed contact members 8a and 
8b described and claimed in Letters Patent of 

the United States No. 2,285,890, granted to 
Herman G. Blosser on June 9, 1942, for Electri 
cal relays, and are adjustably secured to the 
lower ends of terminal studs 2 mounted on the 
top plate on opposite sides of the terminal posts 
4 in a manner which is similar to that described 

in the said Blosser patent. It is believed to be un 
necessary, therefore, to describe the construc 
tion and arrangement of these fixed contact 
members any further herein. 
The relay also comprises motor means for oscil 

lating the rocker between its two extreme posi 
tions to alternately operate the contacts at a 
constant relatively low preselected frequency. As 
here shown, this motor means consists of an elec 
tromagnet C having pole pieces 30a and 30b se 
cured by means of screws 3 to the opposite sides 
of a horizontal portion of the bracket 4 in par 
allel spaced relation, and connected together at 
one end by a core 30 surrounded by a winding 33. 
The pole pieces 30a and 30b cooperate at their 

lower or free ends with a magnetizable armature 
35 which is secured within a rectangular groove 
36 formed in the lower end of a pendulum P. 
The pendulum P may have any suitable form 

possessing within the limited space available the 
necessary mass to cause it to have a natural 
period equal to the desired code frequency, which 
may, for example, be 75 cycles per minute. In 
the form illustrated, this pendulum comprises a 
casting consisting of a central portion 37 pro 
vided at its opposite, ends with upstanding arms 
37a terminating at their upper ends in enlarged 
portions 3 Tb, and with a central depending leg 
37c terminating at its lower end in a foot 3d 
having the groove 36 referred to hereinbefore 
formed therein. 

Secured by machine screws 38 against a ma 
chined surface 3e formed on One side of the 
horizontal portion 37 of the pendulum P centrally 
thereof is a rectangular metal plate 39, the lower 
edge of which is provided with an inverted V 
shaped groove 39a. The apex of this groove is 
located at the point about which it is desired to 
have the pendulum oscillate, and this groove re 
ceives a knife-edge formed on a knife-edge mem 
ber 40. The knife-edge member 40 is secured by 
means of machine screws 4t to one side of a 
supporting member in the form of a crosspiece 4a 
comprising part of the bracket 4. The metal 
plate 39 and knife-edge 40 together form a knife 
edge bearing, and these parts are constructed of 
a special hardened steel to insure long life with 
a minimum amount of friction and wear. 
Also formed on the pendulum P at its opposite 

side are two ears 37f (see Fig. 3) each of which 
is provided with an opening 37g extending there 
through. The openings 37g align axially with the 
axis of rotation of the pendulum P, and have 
pressed or otherwise secured therein thrust pins 
3th provided with enlarged heads 3 Ti disposed 
in the enlarged outer ends of the holes. These 
heads cooperate with the inner ends of screws 

which are adjustably screwed through side 
members 4b comprising part of the bracket 4 
and carry lock nuts 45 and washers 46 for se 
curing them in their adjusted position. The 
Screws 44 and pins 37h together constitute a 
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2,333,971 
means for limiting endwise movement of the 
pendulum, and serve to keep the knife-edge bear 
ing member in the proper relative vertically 
aligned longitudinal positions. The portions of 
the screws which extend into the enlarged outer 
ends of the openings 37h are somewhat Smaller 
than the enlarged outer ends of the openings 3g 
to prevent frictional contact between the screws 
and the pendulum. The end surfaces of the 
screws and the heads 37 of the pins are both 
chromium plated to reduce friction and to in Sure 
long life with a minimum amount of Wear. 
The enlarged portions 37b on the upper ends of 

the arms 3a of the pendulun have their op 
posite sides flattened and are provided with 
tapped holes 37i for the reception of machine 
screws 4T, whereby renovable weights 48 may be 
attached to the pendulum to obtain frequency 
adjustment. 
The pendulum P is operatively connected with 

the rocker 7 through the medium of an arm 58, 
the upper end of which is secured to the center 
of the rocker 7 by means of a bolt 49. The lower 
end of this arm is provided with bifurcations 58a 
which straddle the upper end of the metal plate 
39 and cooperate with driving buttons 50 secured 
to the plate 39. The driving buttons are rounded, 
and the parts are so proportioned that oscillation 
of the pendulum P will cause these buttons to 
engage One or the other or both of the bifurca 
tions in a point to point contact without binding 
in all positions of the pendulum. To prevent 
Wear the buttons and cooperating faces of the 
bifurcations are preferably chromium plated and 
polished. 
With the pendulum operatively connected with 

the rocker in the manner just described it will 
be apparent that rotation of the pendulum in 
One direction will cause swinging movement of 
the rocker in the opposite direction, and the 
parts are so proportioned that oscillation of the 
pendulum through its normal amplitude will 
cause movement of the rocker between its two 
extreme positions. 
The length of the pendulum 35 is such that it 

is free to swing between the pole pieces 30a and 
30b, and it will be seen, therefore, that energiza 
tion of the winding 33 will tend to pull the arma 
ture between the pole pieces and hence will swing 
the rocker 7 in a clockwise direction, as viewed in 
Fig. 1. . The energization of the winding 33 may 
be controlled by one set of the contacts 0-10a 
and f -la connected in series with the wind 
ing and adjusted so that both contacts are closed 
when the pendulum occupies its gravity biased 
position but that when the pendulum is swung 
aWay from this position one or the other of these 
contacts will become opened at a predetermined 
intermediate point in the stroke of the pendulum 
depending upon which direction the pendulum is 
SWung. 

It will be apparent that oscillation of the pen 
dulum will cause the contacts O-Oa and - 
la of the other set to be alternately opened and 

closed at the frequency of oscillation of the pen 
dulum. These contacts may be used for coding 
purposes, as will be readily understood. 

All of the operating parts of the relay are en 
closed within a glass cover 5 which is clamped 
against the backplate 2 by means of screws 52 
Swed into the vertical portion 4d of the brack 
et A. 
The pendulum P passes considerable mass, and 

it follows that unless some means are provided 
to prevent it from swinging during handling or 
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shipment of the relay, damage is likely to result 
to the knife-edge bearing, or to other parts of 
the relay. Cra accordance with my presentina 
vention, I prevent the pendulun frora swinging 
during handling by locking means comprising a 
locking ever 60 in the form of a bell crank piv 
otally supported between the side member 4b of 
the horizontal lower portion of the bracket 4 by 
means of trunnions formed on the inner erads of 
the upper pair of screws. 3 (see Fig. 3) which 
secure the pole pieces that and Ob of the electro 
magnet C to the side members ib. The one artin 
60a of the locking lever extends downwardly from 
the pivoted axis of the lever, and is provided with 
a threaded hole 60b which receives...the screw 
threaded inner end of a locking screw 64. The 
locking screw 61 is formed with an enlarged 
shaak portion Sfa, which extends With clearance 
through a hole 4e formed in a crosspiece 4c of the 
bracket 4, and with an enlarged head 6b which 
is disposed in a clearance hole 2a formed in the 
backplate 2. The head 6b forms a shoulder at 
its inner end, and endwise movement of the 
locking screw 6 is prevented by this shoulder 
and by a washer 62 disposed on the enlarged 
shank portion 6 fa of the screw 6 at the side of 
the crosspiece 4c opposite to the head 6 lb and 
held in place by a cotter key 63. It will be ap 
parent that rotation of the screw 6 will rotate 
the lever about its pivotal axis, and to facilitate 
rotation of the screw 6 by a screw driver a saw 
kerf 6 c is formed in the outer end of the head 
6f b. It will also be apparent that the screw 6 
can be readily rotated from the outside of the 
case formed by the glass cover 5 and back- : 
plate 2. 
The other arm 60c of the locking lever extends 

toward the pendulum P and is provided at the 
end nearest the pendulum with bifurcations 6 Cd 
the free ends of which underlie the enlarged up 
per portion 37b of the pendulum P directly above 
the pivotal axis of the pendulum. The free ends 
of the bifurcations 60d are formed with inverted 
V-shaped portions 60e which cooperate with in 
verted V-shaped notches 37k formed in the un 
derside of the enlarged upper portions 3b of the 
pendulum. 
With the lock constructed in the manner de 

scribed when it is desired to handle or ship the re 
lay, the locking screw 6 is rotated in the direction 
to raise the arm 60b of the locking lever. This 
rotation causes the inverted V-shaped portion 
60e of the lever 60 to enter the notches 37k in the 
pendulum, and is continued until the pendulum 
is lifted vertically to the position in which the 5. 
inner ends of the screws 44 move into engage 
ment with the botton sides of the enlarged por 
tions of the openings 3 g in the lugs 3 f of the 
pendulum. In this position of the pendulum, it 
is locked against movement, and the two bearing 
members are separated from each other, and it 
will be seen therefore that all parts of the re 
lay will then be protected from any damage which 
might result if the pendulum were free to move. 
When the pendulum has been locked in place 

for handling or shipment and it is subsequently 
desired to put the relay in service, the screw 6: 
is rotated until the bifurcations are lowered into 
engagement with the side members 4b of the 
bracket 4, as shown in the drawings and is then 
rotated a sufficient additional amount in the same 
direction to develop tension in the threads of the 
screw. With the parts in these positions, the re 
lay is free to operate in the intended manner. 
The tension on the locking screw serves to in 
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3. 
sure that the locking lever will not move away 
from its unlocked position due to vibration and 
thus interfere with the normal operation of the relay. 
One advantage of holding means embodying 

my invention is that it provides a simple and 
effective method for protecting the relay parts 
during shipment. 
Although I have herein shown and described 

only one form of relay having applied thereto 
one form of holding means embodying ray in 
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 any inven 
tion. 
Having thus described my invention, what I 

claim is: 
1. In combination, an instrument having a 

fixed part and a movable part, said movable part 
being supported on a knife-edge bearing and be 
ing provided in its opposite sides with openings, 
screws extending into said openings and nor 
mally out of contact with the sides of said open 
ings, means for at times locking said movable 
part against movement including a pivoted lever 
effective when rotated to one position to cause 
said Screws to engage said movable part at the 
sides of said openings, the parts being so pro 
portioned that when said screws are engaging 
said openings the knife-edge of said bearing Will 
be out of contact with the remainder of the bear 
ing, and means for rotating said lever to and 
locking it in said one position. 

2. In combination, an instrument having a 
fixed part and a movable part, Said movable part 
being supported to oscillate by means of a knife 
edge bearing, openings provided in said movable 
part on opposite Sides of said bearing in axial 
alignment with the axis about which said mov 
able part oscillates, end thrust pins mounted in 
said openings and cooperating with screws ex 
tending with clearance into said openings to 
limit the movement of Said pendulum along its 
axis of oscillation, and means for at times Se 
curing Said movable part in a fixed position 
comprising a pivoted bell crank lever, means co 
Operating with One arm of Said lever for rotating 
it to different positions, and means on the other 
arm of said lever cooperating with said movable 
part when said lever is rotated to one position to 
move said movable part to a position in which 
said screws engage said movable part at said 
openings, the parts being SO proportioned that 
when said ScreWS are engaging said openings 
the knife-edge of said bearing will be out of con 
tact with the remainder of the bearing. 

3. An electrical relay comprising a pendulum 
pivotally supported by means of a knife-edge 
bearing, openings provided in said pendulum on 
opposite Sides of Said bearing in axial alignment 
with the axis about which said pendulum oscil 
lates, end thrust pins disposed in said openings, 
Screws adjustably mounted in axial alignment 
with said openings in a fixed support and ex 
tending into said openings with clearance and 
cooperating with said pins to limit lateral move 
ment of Said pendulum about its axis of oscilla 
tion, means for OScillating said pendulum, and 
means for at times Securing said pendulum in a 
fixed position comprising a pivoted bell crank 
lever, a rotatable screw mounted against axial 
movement in Said support and screwed into one 
arm of said bell crank lever for rotating said bell 
Crank lever about its pivotal axis, the other arm 



4. 
of said bell crank lever being provided with 
means effective when the lever is rotated to One 
position to lift said pendulum off of the knife 
of said knife-edge bearing to a position in which 
said first mentioned screws engage the lower 
sides of said openings. . 

4. A relay comprising a top plate and a back 
plate secured together at right angles by means 
of brackets, a rocker suspended from said top 
plate, a pendulum Supported in one of said 
brackets below said rocker and operatively con 
nected with said rocker in . Such manner that 
Oscillation of Said pendulum will oscillate Said 
rocker, contactS Operated by Said rocker, an 
armature Secured to said pendulum, an electro 
magnet Secured to Said bracket and cooperating 
with said armature for Oscillating said pendu 
lum, Openings formed in Said pendulum on op 
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posite sides of said bearing, adjustable Screws 
extending with clearance into said openings and 
cooperating with means disposed in Said open 
ings to limit lateral movement of said pendulum, 
enlarged portions on said pendulum above said 
openings provided on their undersides with in 
verted V-shaped notches, a bell crank lever piv 
otally supported on said bracket and having one 
arm bifurcated and provided with inverted V 
shaped portions which cooperate with said 
notches to raise said pendulum to the position 
in which said screws engage the bottoms of Said 
openings when said lever is rotated to one po 
sition, and a screw extending through an open 
ing in Said backplate and Screwed through the 
other arm of said lever for rotating said lever 
to and away from said one position. 

HARRY E. ASHWORTH. 


