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1. 

My invention relates to oscillographs or record 
ing Systems and an apparatus for producing an 
oscillographic record. 

Frequently, it is desired to provide an oscillo 
graph which is designed for automatically re 
COrding chance or unanticipated transients and 
disturbances. In providing any arrangement 
Suitable for this purpose, it is desired to main 
tain the oscillograph in a substantially de-ener 
gized condition during all periods when no tran 
sientS or disturbances are occurring. To main 
tain the oscillograph de-energized for such pe 
riods requires some arrangement whereby full 
Speed recording of the oscillograph may be ob 
tained within a relatively short time interval 
after the beginning of a transient or disturbance. 
Since oscillograph recording mechanisms are 
usually provided with a motor driving means and 
a roll of record paper or film it will readily be 
appreciated that these elements have a certain 
amount of inertia, which must be overcome before 
full Speed operation thereof is obtainable. Since 
however, a record is desired shortly after the be 
ginning of a disturbance or fault, other means 
must be provided which will provide for Such a 
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record during the time that the inertia of the 
elements is being overcome and thereafter when 
full Speed of the normal recording elements is 
obtained, the initial recording apparatus may be 
permitted to become inactive. Therefore in ac 
cordance With the present invention, means are 
provided which are responsive to an abnormal 
condition or disturbance to initiate the normal 
recording apparatus of an oscillograph and also 
to start into operation an auxiliary apparatus for 
making a record during the early portion of the 
operating period immediately following such dis 
turbances. This is accomplished by providing a 
device having a relatively high initial energy 
value so as to rapidly place into motion certain 
other devices and thereafter the operation of the 
auxiliary apparatus is gradually reduced until 
the acceleration of the regular recording appara 
tus has brought it to its normal operating speed. 

Therefore it is an object of my invention to 
provide an improved Oscillograph arrangement 
which will automatically record chance and un 
anticipated transients and disturbances. 
Another object of my invention is to provide in 

an automatic oscillograph an auxiliary record 
driving mechanism operated by means having a 
high initial energy value. 
Another object of my invention is to provide 

in an automatic oscillograph a high energy record 
driving mechanism which is operative during the 
initial stages of recordation during the period 
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when the normal recording apparatus is accel 
erating to its normal operating speed. 

Still another object of my invention is to pro 
wide a record driving mechanism in an Oscillo 
graph which utilizes stored mechanical energy 
which is released in response to the occurrence 
of a transient, fault or disturbance. 

Still another object of my invention is to pro 
vide a recording apparatus for an oscillograph 
which upon the occurrence of a transient or dis 
turbance will within a relatively brief time inter 
val move the record receiving medium at sub 
stantially the normal operating speed thereof. 
A further object of my invention is to provide 

an improved apparatus for producing an oscillo 
graphic record which will operate for a predeter 
mined tine interval after the occurrence of a 
disturbance or transient. 

Still another object of my invention is to pro 
vide an improved apparatus for obtaining a rec 
ord which after a predetermined time interval 
will store energy in a mechanism for use during 
the initial period of the next recording interval. 
A still further object of my invention is to pro 

vide in an automatic oscillograph an improved 
arrangement for rendering the oscillograph inop 
erative during the period in which the mecha 
nism thereof is being reset for recording a Suc 
cessive transient, 
Other and further objects of my invention Will 

become more readily apparent by reference to the 
following specification taken in connection with 
the accompanying drawings wherein Figure 1 is 
a circuit diagram of the electrical apparatuS con 
trolling the automatic operation of an Oscillo 
graph; Figure 2 is a schematic representation of 
various mechanical elements provided for making 
a record; and Figure 3 is a curve illustrating cer 
tain operating characteristics of various elements 
comprising an Oscillograph constructed in accord 
ance with my invention. 

Referring more particularly to Figure 1, there 
is shown a pair of terminals if connected to a 
suitable source of power. Connected across the 
source of power is a series of pairs of contacts 2, 
3 and 4 which are connected in series with three 

relays in parallel, one having a coil 5, another 
having a coil 6, and the other having a coil 20, . 
The relays 6 and 20 are arranged normally to 
hold thereagainst armatures 27 and 30 respec 
tively, the purpose of which will become more 
readily apparent in the description given in con 
nection with Figure 2. The pairs of contacts 2, 
3 and 4 are each controlled by one of a plurality 

of armatures 7, 8 and 19 which are arranged 
opposite a plurality of magnetic relay cores 2, 
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22 and 23 respectively. Each of the cores 28, 22 
and 23 is provided with one of a plurality of coils 
24, 25 and 26 respectively. One of the coils of 
these relays is arranged to cause the relay to be 
responsive to an under-voltage condition, another 
may be arranged to be responsive to an Over 
voltage condition, and the third relay may be ar 
ranged to be responsive to an over-current Con 
dition. Each of these relays may be of a type 
Well-known in the art. The relay 2 is an under 
voltage relay having an armature which is held 
in the position shown by the energy flowing 
through the coil 24. When the Voltage across the 
coil 24 decreases below a predetermined amount, 
the armature will drop because of a decrease 
in the magnetic flux of the relay 24 and the fact 
that the armature is spring biased to open the 
contacts 82. The relays 22 and 23 each have a 
soft iron core provided with a coil so that when 
an over-voltage condition or an over-current Con 
dition occurs the relay will attract its armature. 
In order to provide high speed operation in re 
sponse to transient conditions the armatures 38 
and 9 are normally held downward by the at 
traction of permanent magnets 9 and thereby 
holding the contacts 3 and 4 in closed circuit 
relation, When the attraction of the upper mag 
net exceeds that of the permanent magnet, the 
armature is pulled upwardly away from the per'. 
manent magnet. Each of the armatures is also 
spring biased toward this upward position. The 
permanent magnet normally has sufficient 
strength to retain the armature in closed circuit 
position until , the electromagnet is energized. 
Whenever an electromagnet is energized, the 
armature is pulled away from a permanent mag 
net and thus the attraction of the permanent 
magnet is greatly decreased thus resulting in a 
highly effective force for moving the armature. 
The armature Once having been attracted a Way 
from the permanent magnet is retained in its 
position by a suitable Spring bias. 
Thus if any one of the relays 3 , 22 or 33 is 

actuated in response to the occurrence of a con 
dition which it is desired to be recorded, the 
arinature thereof will be moved to open the con 
tacts controlled thereby. Thus actuation of one 
of these relays will cause the opening of one of 
the pairs of contacts 2, 3 or 8. When any one 
of these pairs of contacts are opaned, the relay 
coils 5, 6 and 2 will become de-energized. 
The relay 5 is provided with stationary con 
tacts 28, 35 and 34 and with cooperating irov 
abia contacts 28, 32 and 33. There is also pro 
vided a resetting mechanism for the arimatures 
a 7 to 9 comprising a plurality of levers 35, 33 
and 3. Which are connected to the core of a 
solenoid 33, one side of which is connected to one 
terminal of the source of power and the other 
side of which is connected to a contact 39 ar 
ranged to cooperate with a contact 4 which in 
turn is connected to the other terminal of the 
source of power. The contacts 39 and 3 are 
normally open circuit, and are arranged to be 
closed for a short time interval by a cam &2 
which is driven by a motor 43. The motor 33 by 
driving the can f2 also operates a switch having 
contacts fig to 33 inclusive, So arranged that Wh9). 
actuated, first, the contacts 44 and (5 are closed, 
then the contacts 48 and 47 and thereafter the 
contacts 3 and 49 are opened from their nor 
mally closed circuit relation. 
There is also provided a plurality of relays 

having coils 56, 52 and 53. The relay 5 is pro 

O 

15 

30 

AO 

45 

5 s 

4. 
are normally in open circuit relation With re 
spact to stationary cooperating contacts 36 and 
5g. The relay 52 is provided with a movable Con 
tact, 58 which is normally in closed circuit rela 
tion with a contact 59 but which may be noved 
therefron to closed circuit relation. With con 
tact 68. The relay 53 is provided with two now 
able contacts 62 and 53 which are arranged to 
be moved to closed circuit relation with Station 
ary contacts S5 and 65. There is also provided 
a motor $6 which drives a cam switch 5 arranged 
to close for a short interval a pair of contacts 68 
and 69 and thereafter to open a pair of normally 
closed contacts a and 22. A shutter closing Sole 
noid 3 is connected between the contact 34 of 
the relay coil 5 and the contact 47 of the Switch 
operated by the cam 42. 
The contact 28 of the relay 5 is connected to 

one terminal of the relay 5 and also to the con 
tact g3 of the switch operated by the calm 2 which 
in turn is connected to the contact 32 of the re 
lay 5. The contact 29 which cooperates with 
the contact 28 is connected to one Side of the 
source of power. The contact 32 which COOp 
erates with the contact 3 is connected to the 
contact 49 of the can switch 42 and also to the 
contact 56 of the relay 5i. The contact 44 of 
the cam switch 42 is connected to the contact 5 
of the relay 54, one side of the relay 52 and also 
to one side of the motor 43. The other side of 
the relay 52 and the other side of the motor 43 
are connected to the return wire of the power 
source . The contacts A5 and 45 of the can 
switch 32 and the contacts 54 and 55 of the relay 
SS are connected to the upper Side of the Source 
of power . The contact 58 of the relay 52 is 
connected to the upper side of the Source of 
power . The contact 59 which normally en 
gages the contact 58 is connected to the Con 
tact 63 of the relay 53 and also to the contact 89 
of the switch operated by the cam 67. The con 
tact 6 of the relay 52 is connected to one side 
of the relay 53 and also to the contact of the 
switch operated by the cam 67. The other side 
of the relay 53 is connected to the other teriniinal 
of the power source . The contact 2 of the 
can SWitch 6 is connected to the contact 6 of 
the relay 33. The contact 65 of the relay 53 is 
connected to the contact 68 of the can Switch 
6 and also to One side of the motor 36. 
Connected in parallral with the pairs of con 

tacts 2, 3 and 4 which are controlled by thé 
armatures 37, 8 and 9 of the relays 24, 25 and 
26 respectively, are a pair of contacts 50 and 62 
which normally are in open circuit relation. The 
contact 59 is mounted on or actuated by a lever. 

which is spring biased by a spring 4 towards 
closed position. The lever 9 is arranged to op 
erate in response to exhaustion of the Supply of 
record receiving material in a record magazine 
thereby to render inoperative the entire appa 
ratus when the record receiving material has been 
exhausted. The purpose and operation of this 
arrangement will become more readily apparent 
in the description of the operation of the ap 
paratus. 

Referring now to the schematic showing of 
Figure 2 of the drawing, there is provided a 
Source of light A which is directed upon the 
movable elements of a plurality of galvanometers 
one of which is indicated by the rectangle 5 from 
which the light is reflected towards a lens 6 
which directs the light towards a record mate. 
rial or film 77 whenever a shutter 78 is not inter vided with two movable contacts 58 and 55 which 75 posed in front of the lens 76. A plurality of gai 
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vanometers are arranged in a row extending in 
back of the first galvanometer represented by the 
rectangle 75. The shutter 78 is actuated by a 
lever 79 which is spring biased by a spring 8 in 
a direction tending to move the shutter out of 
the path of the light between the galvanometer 
75 and the lens 6. The lever 79 is latched by 
one end of an armature 30 which is retained in 
that position by the magnetic flux of the Core by 
the normally energized relay 29. When the coil 
surrounding the core of the relay 28 is de-ener 
gized, the armature 30 is released thereby dis 
engaging the lever 79 So as to move the shutter 78 
out of the light path. After the recording ap 
paratus has operated for a predetermined period 
of time, the coil is again energized and a solenoid 
3 is energized so that a rod operated thereby 
engages one end of the lever 9 which again moves 
the Shutter 78 into the path of the light and 
latches the shutter into this position by engag 
ing armature 30 of the relay 29. The relay 6 
Which is provided with an armature 2 retains in 
latched position a lever 82 until the coil 6 is de 
energized. The lever 82 is retained in latched 
position against the action of the bias of a ten- ; 
sion spring 83. At the other end of the lever 82. 
there is pi'ovided a roller 84 about which the rec 
ord paper or film 7 passes. At an intermediate 
point on the lever 82, there is provided a stud 85 
which extends through an aperture 86 formed 
adjacent one end of a connecting rod 87. At a 
point a diacent the other end of the lever 82, there 
is a dash pot 88 Which Serves to retard the no 
tion of the lever 82 after the lever has moved a 
predetermined distance upon being released by : 
disengagement of the lever 82 from the armature 
27. The particular function and operation of 
the dash pot 88 with respect to the ever 32 will 
Subsequently become more readily apparent in 
the explanation of the orceration of the oscillo 
graph arparatus at which time reference Will 
also be made to Figure 3. 
The other extremity of the connecting rod 8 

is connected to a crank or can member 39 which 
in turn is driven by the motor 66. The crank 89 
is also connected to a link 9, one extremity of 
which is pivotally connected to an intermediate 
portion of a lever 93. At the free end of the ever 
93, there is positioned a roller 94 which is ar 
ranged to engage at certain times, the record 
paper or film 7. The recording apparatus in 
cludes a Supply magazine 95 from which the rec 
ord receiving material 77 is supplied, and after 
the record has been made, the record receiving 
material is taken up in a receiving magazine 96. 
Interposed between the Supply magazine 95 and 
the receiving magazine 96 are three idler rollers 
97 to 99. The motor 43 is connected by means of 
a Sring biased friction clutch 0 to the record 
receiving roll within the receiving magazine 96. 
The motor 43 also is connected to one of a pair 
of rolls 9; and 2 which normally, when the 
motor 43 is operating at full speed, operate to 
move the record receiving material or paper 
therebetween at a predetermined relatively con 
stant rate. The initial positions of the roller 84 
and the roller 94 are shown in solid lines, and 
the Subsequent positions are indicated by the 
dotted lines. In the solid line position illus 
trated, the mechanism is in readiness to respond 
to the detection of a transient or disturbance by 
one of the relays 24 to 26 of Figure 1 whereupon 
the relays 6 and 2) Will be de-energized thereby 
permitting the roller 84 to move to its second 
position. After the recording apparatus has 
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been recording for a certain time interval, the 
motor 66 will become energized thus moving the 
Crank 89 to position the roller 94 at its Second 
position which brings about the formation of a 
loop of record receiving material at f O3. The 
record receiving paper may therefore be traced 
from the supply magazine 95 to the idler roller 
97, past the roller 94 of the lever 93, thence to 
the idler roller 98, over roller 99, the roller 84 of 
the lever 82, between the rollers of and 92, and 
then into the receiving magazine 96. The roller 
99 is positioned beneath the lens 76 so that the 
record on the paper is made when the paper 
passes over this roller 99. 
The record magazine 95 is provided with a 

lever mechanism indicated by the lever 79 which 
is arranged to be responsive to the depletion of 
the record receiving paper or material in the 
magazine 95. When the record receiving mate 
rial in the magazine 95 has been exhausted, the 
lever mechanism represented by the lever 70 will 
be permitted to operate since this mechanism is 
biased by a Suitable Spring 40 so arranged as to 
tend to close the contacts 5 and 6. Therefore 
When the record receiving material magazine is 
empty, the contacts 5 and 60 are closed, thereby 
preventing de-energization of the relays 5, 6 
and 2) and hence the entire recording apparatus 
is maintained in an inoperative condition. 

Reference may now be had to Figures 1 and 
2 in connection with the following explanation of 
the sequence of operations occurring in a cycle of 
operation of the apparatus. It will be assumed 
that one of the relays 24 to 26 has been actuated 
in response to a fault, a transient or a disturb 
ance. Thuls the armature of One of these relays 
is actuated so that one of the pairs of contacts 
2, 3 or 4 is opened thereby de-energizing the 

relays 5, 6 and 2). The de-energization of the 
relay 20 permits the shutter T8 to Snap open so 
that light from the source 74 impinging on the 
galvanometers 75 may pass through the lens 76 
to the paper 7 immediately above the roller 99. 
The de-energization of the relay 6 releases the 
armature 27 from engagement with the lever 82 
so that the tension spring 83 moves the roller 84 
toward the left. The lever 82 is permitted a cer 
tain amount of relatively free movement before 
the collar 25 on the end of the piston rod of the 
dash pot 88 is engaged. The de-energization of 
the relay 5 permits the closing of the relay con 
tacts 28, 29; 3, 32; and the opening of contacts 
33, 34. The closing of the contacts 28, 29 ener 
gizes the relay 5f so that its contacts 54, 56 and 
55, 57 are closed. The closing of the contacts 54, 
56 locks in the relay 5 since this brings about a 
short circuiting of the contacts 28, 29 of the relay 
5. The relay 5 can now only be opened at a 

Subsequent time by the opening of the contacts 
48, 49 of the cam switch 42 which are in series 
with the locking circuit. The contacts 55 and 57 
of the relay 5 when closed bring about the en 
ergization of the motor 43 which drives the can 
42, the driving rollers and 92, and the take 
up reel within the receiving magazine 96. The 
motor 43 thereupon accelerates until its normal 
operating speed has been attained. - 
The closing of the contactS 5 and 5 of the 

relay 5 also causes energization of the relay 52 
so that its contacts 58 and 59 are separated and 
contacts 58 and 6 are closed. The closing of the 
contacts 58 and 6f of the relay 52 energizes the 
relay 53 thereby closing the contacts 63, 55 and 
62, 64. The closing of the contacts 62, 64 short 

75 circuits the contacts 58, S of the relay 52 so that 
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the relay 53 Will not open when these contacts 
are again opened. After the relay 53 has been 
locked in by the closing of the contacts 62, 64, 
the relay cannot be opened until the contacts 7 f, 
72 of the can Switch S are interrupted since 
these contacts are connected between the con 
tacts 62, 64 and the relay coil of the relay 53. 
The contacts 63, 65 of the relay 53 are in circuit 
with the notor 66 which however is prevented 
from running Since it is connected through the 
open contacts 58, 59 of the relay 52 to one side 
of the power Source : . The resetting motor 66 
therefore cannot start until the relay 52 is de 
energized thereby permitting the closing of the 
contacts 58, 59. 
When the chart driving rinotor 33 is started 

by the operation of the relay 5 which closes the 
contacts 55, 5, the can 32 begins to rotate in a 
clockwise manner. After about three-fourths of 
a revolution, the contacts 33, 4 are closed which 
energizes the Solenoid 38, So as to operate the 
levels 35 to 37 to reset the arnatures 2 to 9 of 
the starting relays 24 to 23. If at that time there 
is no longer any disturbance affecting any of 
these relays, the arimatures thereof will remain 
reset so that the relays or electromagnetS 6 and 
28 are energized and the relay 3 will have opened 
its contacts. The notor $3 and the can 42 Will 
continue to run because the relay 3i is locked in. 
As the cam 42 continues to rotate, the contacts 
44 and 45 which are in parallel with contacts 53, 
57 of relay 5f will first be closed. The closing 
of the contacts 48 and 3 energizes the Shutter 
closing solenoid 3 to move the shutter in front 
of the lens. The next contacts to be actuated 
by the cam 42 are contacts 48 and 39 which are 
thereupon separated. These contacts are in the 
holding circuit for the relay 5 which when de 
energized, opens the contacts 55 and 5; of the 
motor $3. The motor A3 however continues to 
run because the closed contacts 343 and 4 are in 
parallel with the contacts 55 and 5. The can 
therefore continues to irove until the COntactS 
44 and 45 are opened. When these contacts are 
opened, the shutter closing solenoid 3, the motor 
43 and the relay $2 are all de-energized. 
When the relay 52 is de-energized, the contact 

58 strikes the contact 59 thereby Setting into 
operation the resetting motor 66 which drives the 
crank S3. The crank 83 moves the connecting 
rod 8 so that the lever 82 is locked into posi 
tion by the arnature 2 of the electronaagnet 8. 
The rollier 34 is moved from its Solid line posi 
tion to its dotted line position thereby estab 
lishing a new free loop of paper 63. The crank 
continues to rotate to return the roller 94 to its 
Solid line position. The resetting motor 65 there 
upon is de-energized by the operation of the cam 
67 which closes the contacts $8, 69 and opens 
contacts i and 2. The opening of the contactS 

and 72 de-energizes the relay 53 thereby open 
ing the contacts 63, 65. This however does not 
stop the resetting notor 66 because these con 
tacts are short circuited by the contacts 68, $9. 
The cam 6; rotates then sufficiently until the 
contacts 88, 88 open thereby stopping the re 
setting motor SS after one revolution of the cam 
67. The oscillograph apparatus therefore has 
been returned to its original condition and is now 
ready for another cycle of operation. 

If at the time that the chart motor 43 was 
driving the can #2 to the position where the con 
tacts 4 and 39 were engaged, there still has been 
a disturbance on any one of the relays 24 to 26, 
one of these relays would not have remained 
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8 
4 would again have opened. This would have 
brought about a closing Of the contactS 28, 29 and 
32, 32 of the relay 5 as soon as the contacts 39, 
4f of the can Switch had opened. Since the 
contacts 3, 32 of the relay 5 are across the 
contacts 48, 49 of the can SWitch 42, the relay 
5 would not have been opened When the Stud on 
the can 42 operated these latter contacts. 
Therefore, the chart notor 43 would have con 
tinued to drive the can $2 for another revolu 
tion. Therefore, the OScillograph would continue. 
in operation until all of the starting relays 24 to 
26 have their arrnatures to 9 reset So as to 
close the pairs of contacts 2 to 4. 

If at the time that the resetting solenoid 38 
had closed all of the armatures to 9 of the 
Starting relays 24 to 26, and the resetting motor 
66 has started operating, a Subsequent actuation 
of any one of the starting relayS will not start 
the oscillograph until the resetting operation has 
been completed. This is brought about by the 
fact that a relay 8 is connected in parallel With 
the motor 66 and its contacts 99 are in parallel 
with the pairs of contacts 2 to 4 of the Starting 
relays and the electromagnets 5 and 23. This 
makes it impossible to de-energize the relay 5 as 
long as potential is being Supplied to the resetting 
motor 66 and hence no cycle of operation can be 
initiated unless the relay 5 is de-energized. 
In the previous description of the operation, 

it will be remembered that de-energization of the 
electromagnet 5 permits the armature 2: to un 
latch the lever 82 which was permitted a cer 
tain free movement before engaging the dash pot 
88. By referring to Figure 3, it will be seen that 
there has been plotted velocity against time. The 
curve represents the operation of the roller 84. 
The roller therefore during a Small time interval 
06 which may be in the vicinity of one two 

hundred-fortieth of a second permits relatively 
rapid acceleration of this roller until the maxi 
mun is reached Whereupon the dash pot 88 be 
comes effective. Thereafter, there is a decelera 
tion along the curve as shown. Over the period 
of the curve 95, the chart notor 43 is acceler 
ated and this acceleration curve may approxi 
mate the curve such as 7 so that it may be 
seen that shortly after the time interval G3, 
the resultant velocity of the paper across the 
roler 99 is a relatively constant quantity. This 
action takes place because the driving rollers of 
and A02 are accelerated until the normal opera 
tion thereof is obtained. The normal operation 
of the rollers 3 and 2 is reached at about the 
time that the roller 84 has reached the limit of 
itS travel. The receiving magazine roller of the 
magazine 95 is driven through a friction clutch 
which tends to drive it faster than necessary so 
as to keep the paper tightly wound on the re 
roll Spool. The paper passing through the rollers 
f) and (2 however, if the normal speed of these 
rollerS has been attained, is at a constant rate 
regardless of the amount of paper in the Sup 
ply magazine or in the receiving inagazine. From 
the above description, it will be seen that, when 
the OScillograph is not recording there are no 
parts in motion and only the oscillograph lamp 
4 is energized in addition to the relays 5, 6 and 

20. From Figure 3, it will be seen that full speed 
Operation of the record is obtained Within a rea 
tively short time interval such as approximately 
One two-hundred-fortieth of a second after a 
transient condition has begun. 
Since an automatic apparatus has been pro 

vided for recording the currents of transients 
e-unanticipated conditions, it will he appreciated 
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... that it is desired to reduce the operation of the 
Oscillograph to a minimum. In addition to 
maintaining the oscillograph inoperative between 
transients, means are provided for maintaining 
the oscillograph inoperative whenever the Sup 
ply, of record material or paper in the supply 
magazine 95 has been exhausted. This is ac 
complished by providing a suitable lever means 
indicated by the lever 70 which is biased by a 
spring 40 so as to tend to close a pair of con 
tacts 50 and 69. When the record material has 
been used up, the contacts 59 and 60 will be 
closed. Since the contacts 50 and 69 are in 
parallel with the contacts 2, 3 and 4 of the 
relays 24 to 26, it will be appreciated that any 
transient occuring which may open any of the 
contacts 2 to 4 cannot initiate the operation 
of the oscillographic apparatus since the open 
ing of One or more cf such contacts cannot de 
energize the relays 5, 6 and 20. Therefore, 
the oscillograph is maintained in an inoperative 
condition until a new supply of record material 
is provided for the magazine 95. 
While for the purposes of illustrating and de.. 

scribing my invention, a particular embodiment 
has been employed, it is to be understood that I 
am not to be limited thereby since obviously 
modifications may be made in the circuit al 
rangements and in the mechanical instrumental 
ities employed without departing from the spirit 
and Scope of my invention as set forth in the 
appended claims. 
What I claim as new and desire to secure by 

Letters Patent of the United States is: 
i. In an oscillographic recording apparatus, 

the combination comprising a source of light, a 
galvanometer, means for directing light fron 
said galvanometer to a recording point, a nor 
mally closed shutter interposed between said 
galvanometer and said recording point, mechani 
cal means biasing said shutter toward an Open 
position, electromagnetic means for retaining Said 
shutter in closed position, and means responsive 
to a phenomenon to be recorded for de-energiz 
ing said electromagnetic means retaining Said 
shutter in closed position. 

2. In an oscillographic recording apparatus, 
the combination comprising means responsive to 
an occurrence of a condition to be recorded for 
initiating the operation of said recording appara 
tus for a predetermined time interval, means 
for moving a record receiving medium past a 
recording point... and an auxiliary record receiv 
ing medium moving means arranged to be op 
erative during the period in which said first 
means accelerates to its normal operating Speed. 
said auxiliary means including mechanical energy 
storage means adapted to move with high initial 
velocity and being arranged to be released upon 
occurrence of said condition to move Said record 
receiving medium past a recording point at a 
velocity comparable to the normal velocity of 
the record receiving medium as moved by said 
first means at its normal operating Speed, and 
means for gradually decreasing the velocity of 
said auxiliary means during the period of ac 

10 
point, means comprising a tension Spring and a 
lever arranged to move said record receiving 
medium past Said recording point at a relatively 
high initial velocity upon occurrence of a con 
dition to be recorded, means responsive to the 
occurrence of the condition for energizing said 
normally inoperative means, and a retarding 
means arranged to be energized by said lever 
after movement Over a predeteriained distance, 
Said retarding means operating to decelerate 
the movement of said ever whereby said record 
receiving medium will pass said recording point 
at a relatively uniform rate during the accelera 
tion period of Said normally inoperative means 
for moving said record receiving medium. 

4. In an OScillograph for recording automati 
cally the occurrence of a condition to be record 
ed including a record receiving medium mov 
ing neans normally maintained in an inopera 
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celeration of said first mentioned record moving - 
ea.S. 
3. In a recording apparatus, the combination 

comprising a source of record receiving medium, 
a recording point, means responsive to the Oc 
currence of a condition to be recorded for pro 
ducing a record on said record receiving medium, 
normally inoperative means for moving said 
record receiving medium past said recording 
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tive condition, an energy storage means, an aux 
iliary receiving medium moving means arranged 
to be actuated by said energy storage means upon 
Occurrence of Said condition, means responsive to 
occurrence of said condition for rendering op 
erative said record receiving medium moving 
means, and means correlating the movements 
of both said record receiving medium moving 
means So as to move the record receiving medi 
um past a recording point at a relatively constant 
rate of speed. 

5. In a recording apparatus, the combination 
comprising a Source of record receiving medium, 
a recording point, normally inoperative means 
for moving Said record receiving medium past 
Said recording point, and means comprising a 
tension Spring and a lever arranged to move 
Said record receiving medium past said record 
ing point at a relatively high initial velocity upon 
occurrence of a condition to be recorded, means 
responsive to the occurrence of said condition for 
energizing Said normally inoperative means, and 
a retarding means arranged to be engaged by said 
lever after movement over a predetermined dis 
tance, said retarding means operating to decel 
erate the movement of said lever, whereby 
Said record receiving medium will pass said 
recording point at a relatively uniform rate dur 
ing the acceleration period of said normally in 
Operative means for moving said receiving medi 
U. - 

6. In an automatic recording oscillograph, hav 
ing a plurality of galvanometer elements, the 
combination of a plurality of relays each ar 
ranged to be responsive to a different condition 
to be recorded, a plurality of serially connected 
contacts each arranged to be interrupted by the 
action of One of Said relays, a recording point, 
a light Source for said galvanometer elements, 
means directing light therefrom to said recording 
point, a shutter retained in closed position ad 
jacent said recording point by electromagnetic 
means connected in series with said contacts, 
said shutter being interposed in the path of said 
light, means controlled by said relays for open 
ing Said shutter, and means also connected in 
Series With Said contacts for controlling a cycle 
of Operation of Said automatic oscillograph. 

7. The combination comprising a supply roll 
of record paper, a recording point for making a 
record on Said paper, means for forming a loop 

- of paper of variable size between said roll and 
Said recording point, means for driving said rec 
ord paper past said recording point, and auxiliary 
means between said recording point and said 
record paper driving means for moving and in 
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creasing the size of said loop of said paper past 
said recording point, 

8. The combination comprising a Supply roll of 
record paper, a recording point for making a rec 
ord on said paper, means for forming a loop of 
paper of variable size between said Supply roll, 
and said recording point, means for normally 
driving said record paper past Said recording 
point at a constant rate, auxiliary means be 
tween said recording point, and said driving means 
for moving said paper past said recording point 
during the acceleration period of Said first means, 
said auxiliary means including mechanical en 
ergy storage means to actuate Said auxiliary 
means for a relatively short time interval after 
the initiation of operation of Said apparatus, and 
means operative at the end of a period of Op&r- 
ation of Said apparatus for actuating Said paper 
loop forming means and for storing energy in 
said mechanical energy Storage means. 

9. In an oscillographic recording apparatus, 
means for moving record receiving material for 
a predetermined time interValupon the occurrence 
of a condition to be recorded, auxiliary record 
receiving material moving apparatus Operative 
only during the acceleration period of the Opgra 
tion of said first record receiving moving means, 
said auxiliary apparatus including mechanical 
energy storage means arranged to be released 
upon occurrence of said condition to actuate Said 
apparatus and means subsequently operative at 
the end of the time interval of operation of Said 
first record receiving moving means for storing 
energy in said mechanism for use during the next 
cycle of operation of said recording apparatus. 

10. In an oscillographic recording apparatus 
having a recording cycle apparatus, Said appa 
ratus including electrical means for moving a 
strip of record receiving medium past a record 
ing point and an auxiliary mechanical record re 
ceiving medium moving means arranged to be 
operative during the period in which said first 
means accelerates to its normal operating speed, 
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electromagnetic ineans responsive to an occur 
rence of a condition to be recorded for initiating 
recording cycle apparatus for a predetermined 
time interval and initiating said auxiliary me 
chanical energy storage means effective to move 
with high initial velocity and being arranged to 
be released upon occurrence of said condition to 
move a loop of said Strip of record receiving me 
dium past said recording point at an initial ve 
locity comparable to the Velocity of the record re 
ceiving medium as moved by said first mentioned 
means at its normal operating speed. 

11. In an oscillograph for recording automati 
cally the occurrence of a condition to be record 
ed including a record receiving medium driv 
ing motor normally maintained in an inopera 
tive condition, a mechanical energy storage 
means, an auxiliary record receiving medium 
moving means arranged to be actuated by said 
mechanical energy storage means upon occur 
rence of Said condition, said auxiliary means being 
arranged to operate for a relatively short time, 
means responsive to occurrence of said condition 
for rendering Operative Said record receiving me 
dium driving motor and said auxiliary means, 
and means correlating the movements of said 

: driving motor and said auxiliary record receiv 
ing medium moving means so as to move the 
record receiving medium past a recording point 
at a relatively constant rate of speed while said 
driving motor attains normal speed. 
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12. In an oscillographic recording apparatus, 

normally inoperative means for moving a record 
receiving medium past a recording point for a 
predetermined time interval; upon the occurrence 
of a condition to be recorded, an auxilially rec 
Ord receiving mediuin moving apparatus includ 
ing an energy Sorage mechanism, said auxiliary 
record receiving medium moving apparatus being 
arranged to be operative for a certain time in 
terval, during the acceleration period of said first 
record receiving medium moving means to move 
said medium at a constant rate, means respon 
Sive to Said occurrence of said condition for ren 
dering Operative Said first means and said auxil 
iary record receiving medium moving means, and 
means subsequently operative at the end of the 
time interval of operation of Said first means for 
storing energy in Said energy storage mechanism 
for subsequent actuation of said auxiliary rec 
Ord, receiving medium moving apparatus during 
the next cycle of operation of the recording ap 
paratus. 

13. In an automatic oscillograph for recording 
certain conditions, the combination comprising 
an electrical record receiving medium moving 
means, ain auxiliary mechanical record receiving 
mediuin moving means, mechanical energy stor 
age means for actuating said auxiliary record re 
ceiving medium moving means, means responsive 
to the occurrence of a condition to be recorded 
to energize Said record receiving medium now 
ing means and to render operative said energy 
storage means to actuate said auxiliary record re 
ceiving medium moving means, a recording point, 
means correlating the movements of both said 
record receiver moving means So as to move the 
record receiving medium at a relatively constant 
rate past Said recording point during the ac 
celeration period of said first means, and elec 
trical means operable Subsequent to the operation 
of Said first record receiving medium moving 
means for storing energy in said mechanical en 
ergy storage means for Subsequent use. 

CLAUDEM. HATHAWAY. 
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