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This invention relates to recording mechanisms
which are adapted to keep a continuous record of
changes of conditions over an extended period of
time.

It is an object of our invention to provide a
machine which is adapted to record on a web
of material, such as thin metal foil, paper, cellu-
loid, or other suitable material, a continuous rec-
ord which may consist of a series of marks on
said web of material made by a perforating device
or any suitable means.

Another object of our invention is the provision
of a continuously indicating fluid pressure re-
cording instrument which is adapted to measure
the velocity of the flow of fluid at one point, and
record the amount of said flow at another point.

Still another object is the provision of a record-
ing unit which is adapted to be remotely con-
trolled by the measuring instrument and which
is adapted to be sealed for the obtaining of official
records.

According to our invention, we accomplish these
objects by providing a mechanism for measuring
the velocity or dynamic pressure of a fluid and
for recording, by means of a perforating needle
and record web, the varying conditions of said
pressure or velocity. The fluid velocity indicator
may be of the type disclosed in our Patent No.
1,934,375 of November 7, 1933, and the record web
and its operating mechanism may be mounted
directly on the velocity measuring unit, or it may
be separate therefrom. Or, where desirable, two
recording units may be used, one being attached
directly to the velocity measuring instrument, and
the cther spaced therefrom and connected thereto
by a mechanical operating cable so that the re-
sults may be read in more than one place. Where
the record web is to be positicned directly on the
fiuid velocity measuring instrument, a common
source of power may be used for driving both
mechanisms; whereas, when a separate recording
unit is used, the power for operating that unit
may be derived from any suitable source separate
from that used for driving the fluid velocity indi-
cator. In such case, the auxiliary separate re-
cording unit may be operated electrically, if de-
sired, by the use of solenoids or magnets.

As stated in our Patent No. 1,934,375, of No-
vember 7, 1933, the vane 38 consists of a frame
over which is stretched a foraminous screen.
The openings in the vane suriace will reduce the
suction on the rear thereof and the vane will
respond more accurately to air pressure on its
front side.

The main unit for measuring the velocity of

(CL. 234—171)

fluid. flow may comprise a recording marker, such
as a needle, carried by a member which is adapt-
ed to be moved backward and forward by means
of a driving mechanism interconnected with a
power source and under confrol of a vane posi-
tioned in the path of flow of the fluid. For re-
cording the different indications created by the
movement of the needle responsive to variations
in the fluid flow, a. web of material is furnished
and means are provided for causing this web of
material to move with respect to said needle at
a predetermined rate of speed. The record
indication itself is made by causing the needle
periodically to puncture the web, the position of
the puncture being determined by the velocity
of fluid flow at that instant of time. To secure
an indication at a remote point, a separate unit
is furnished which contains a needle and a mov-
ing mechanism therefor, as well as means for
helding in position and advancing the recording
web. The needle operating mechanism may be
interconnected with the main unit by suitable
means such as a wire enclosed by a cable, which
wire is adapted to be moved longitudinally in re-
sponse to movement of the needle in the main
unit. This auxiliary unit may be provided with
electrical means adapted periodically to advance
the web of material so that a continuous record
may be obtained. The web of material may be
carried by a separate unitary cage which is
adapted to be engaged with or disengaged from
the casing of the recording unit. The puncturing
of the web by means of the needle may be con-
trolled by a periodically operated electrical device
such, for example, as that employed in advancing
the web. It is prefsrable to use a single means
for advancing the web and causing the perfora-
tions to be made, for such an arrangement insures
an equal spacing of the marks on the web. How-
ever, if desirable, the two might be separably op-
erable, the web advanced at any predetermined
speed, and the needle actuated at any desired
interval of time, so that a record containing a
greater or lesser number of indicating points may
be obtained. The periodicity of operation of the
needle point or marker would of course, be deter-
mined by the number of indications per unit of
time.

The above mentioned objects and advantages
and the manner of obtaining them will be made
clear in the following description and accom-
panying drawings.

In the drawings, Fig. 1 is a view in side eleva~
tion, partly in section, of a fluid velocity measur-
ing and recording device constructed in accord-
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2

ance with our Invention, this view being taken
along line |—{ of Fig. 4;

Fig. 2 is a plan view of the device shown in
Fig. 1 with a portion of the mechanism broken
away;

Fig. 3 is a fragmentary view showing a portion
of the driving mechanism and the means for car-
rying the web;

Fig. 4 is a sectional view of the device shown in
Fig. 1, taken along line 4—4;

Fig. 5 is a view showing separately the web-
advancing mechanism forming part of the ma-
chine shown in Figs. 1 and 2;

Pig. 6 is a view of the transmission mechanism
with the cover plate removed;

Fig. 7 is a fragmentary plan view of a portion
of the web-advancing mechanism of the machine
shown in Fig. 1;

Fig. 8 is an end view of the mechanism shown
in Fig. 7, taken along line 8—8;

Fig. 9 is a side view of the mechanism shown in
Fig. 7;

Fig. 10 is a plan view, with a section broken
away, of a separate record unit;

Fig. 11 is a perspective view of the web carry-
ing cage forming a portion of the recording unit,
shown in Fig. 10;

Fig. 12 is a bottom view of the recording unit
shown in Fig. 10 with the cover plate removed;

Fig. 13 Is a sectional side view taken along line
13—13 of Fig. 12;

Fig. 14 is an end view of the unit shown in
Fig. 10 taken from the left-hand end, as shown in
that figure; and

Fig. 15 is a sectional view similar to Fig. 14, of
Fig. 12 taken along the line 15—15 of Fig, 12.

Referring more particularly to the drawings,
reference numeral | indicates a frame having
affixed thereto a driving unit 2 comprising a
motor 3 and a transmission 4. Attached to the
lower side of the frame is a base plate 5 having
mounted on one end thereof an upward extend-
ing bearing 6 and on the other end thereof an
upward extending bearing T. Journalled in the
hearings 6 and 7 is a shaft 8 having intermediate
the ends thereof a screw-threaded portion 9.
The shaft 8 has secured at the left-hand end
thereof, as viewed in Fig. 1, an arm 10 upon
which is pivotally mounted a clutch yoke II,
which extends around both sides of the shaft
and the arm and is secured to the arm by a
pivot pin 12. The free end of the clutch yoke
1l has a slot 13 therein, in which is positioned
a clutch-operating ring or annulus (4 arranged
to be concentric with the shaft 8, Ring 14 is
provided with two downwardly extending lugs
15 attached, respectively, to the ends 16 and IT
forming part of the floating member (8. The
member 8 is pivotally supported at four points
by two H-shaped yokes 19 and 20 which are
pivoted, at points above their centers, to the
bearing members 6 and 1. A second floating
member 2{ is pivotally attached to the upper
ends of yokes 19 and 20 at a point above the
pivots on which the yokes are supported from
the bearings 6 and 1. The two floating mem-
bers 18 and 2{, with the yokes 19 and 20 to
which they are pivoted, thus form a parallel
motion device, whereby reciprocating motion im-
parted to the member 21 is repeated and ampli-
fied by the member (8.

Upon the central portion of the shaft 8 is
threaded a nut 22 having guiding lugs 23 slid-
ably engaging with the base plate § to prevent
the nut from rotating as the shaft 8 is turned.

2,111,002

Nut 22 has fastened to it a face plate or flange
24 for receiving the end of a compression spring
25 which surrounds the shaft 8 and has its other
end positioned within a cup 26 fastened to a
cross piece 21 of the floating member 21. Loose-
ly mounted on shaft 8 at both sides of the clutch
yoke I are bevelled gears 28 and 29. These gears
are held in spaced relation by an interposed
collar 38 pinned to the shaft 8. Disposed at
right angles to shaft 8 and mounted in the base
of the frame [ is a short shaft, upon the upper
end of which is mounted a bevel gear 31 mesh-
ing with the gears 28 and 29. Gear 28 has inte-
gral therewith a collar 32 which surrounds the
shaft 8 and projects within an opening in the
hub 34 of frame {, and terminates in a squared
portion 33. The gear 28 serves as a driving gear
for the screw-threaded shaft 8, and for rotating
the gear a connection is made through a shaft
35, furnished with a clutch member for engaging
squared portion 33, to gear 36 of transmission 4.
This transmission may be fastened to frame I in
any suitable manner, for example by means of
flange plates fastened to each member and bolted
together as shown.

The gear 28 is therefore rotated in one direc-
tion by motor 3 through the agency of the trans-
mission 4. By virtue of the idle bevel! gear 31
the bevel gear 29 is rotated in a direction oppo-
site to that in which gear 28 is turning. Each
of these gears carries a lug 37 which is adapted
to be engaged by the end of the clutch yoke 11
when the same is tilted in one direction or the
other through movement of the ring 14 longitu-
dinally of the shaft 3. The engagement of the
clutch yoke with the lugs 37 is determined by
the fluid pressure upon a vane 38 which is con-
nected to the floating member 21 by means of
braces 39.

The entire machine is so positioned that the
vane 38 receives the force of the fluid flow past
it and is caused by it to move the frame 21 in
a left-hand direction, as shown in Fig. 1. This
movement, through the action of the yokes 19
and 20 causes the floating member 18 to travel
in a right-hand direction, carrying with it the
clutch operating ring 14 which in turn tilts the
clutch yoke |1 around its pivot pin 12 and causes
it to move into the path of rotation of the lug
37 carried by gear 29, which gear, as above stated,
is maintained in constant rotation. The result
is that the gear 29 is locked to the shaft 8
through the agency of the yoke |1 and therefore
causes the nut 22 to be moved in one direction
with respect to the base plate 5. The rotation
of the gear 29 is clockwise, as viewed from the
right-hand side of Fig. 1, the thread 9 being
right-handed, the nut 22 is moved in a right-
hand direction, whereby spring 25 is compressed.
When the compression in the spring reaches a
sufficiently high value, the floating member 21
will be moved in a right-hand direction against
the force created by the pressure on vane 38,
until the clutch yoke I1{ is disengaged from the
lug 31 and rotation of the shaft 8 is stopped. The
nut 22 will then remain stationary until such
time as the pressure on the vane 38 varies suffi-
ciently to cause the clutch yoke 11 again to en-
gage one of the lugs. If the pressure on the vane
38 increases, the nut will be carried still further
in the same direction, in the manner which has
already been described; but if the pressure on
the vane decreases, spring 25 will move the float-
ing member 21 to the right, thereby moving the
floating member 18 to the left and, through the
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agency of the ring 14, move the ciutch yoke (1
into the path of rotation of lug 37 carried by
gear 28, This gear is rotating in a direction op-
posite to that of gear 29 and therefore the shaft
8 will be rotated in the direction opposite to
that which was assumed in the preceding dis-
cussion. The result of this will be that the nut
22 is moved in a left-hand direction, thereby de-
creasing the compression of spring 25 until a
balance is reached, when the clutch yoke I{ will
swing free of clutch member 37 and assume its
neutral position, as shown in Fig. 1. The shaft
8 will then remain stationary and nut 22 will be
left in a new position with respect to frame 5.
The position of the nut 22 at any given instant
of time is therefore an indication of the pressure
on the vane 38, The pressure on the vane is, of
course, dependent on the velocity of the fluid
flowing past it and so the position of the nut 22
is an indication of the velocity of the fluid stream
in which the vane 28 is located.

The clutch mechanism disclosed in this appli-
cation forms the subject matter of Patent No.
1,771,352, issued July 22, 1930 to A. S. and J. N.
Reynolds, and the combination of this clutch
mechanism with the vane 38 to form a fluid
flow indicator, forms the subject matter of Pat-
ent No. 1,934,375 of November 7, 1933,

The traveling nut 22 may obviously be used to
control any indicating or recording mechanism
for determining and keeping a record of varia-
tions in the veloeity of flow of the fluid within
which the vane 38 is positioned. According to
the present invention, guiding lugs 28 and the
nut 22 are jointed together at their upper end
and serve to support a marker 46, which is pref-
erably a needle but might be of other forms
where it is not desired to perforate the tape.
The function of this marker is to perforate or
otherwise mark a web of thin metal foil, cellu-
loid or paper, or other suitable material 41. As
this instrument is designed for use in places
where the apparatus may be subjected to ex-
treme degrees of heat or cold, and possibly to
large amounts of moisture, it is preferable to use
a metal foil web and a perforating needle as a
marker. By utilizing this combination it is pos-
sible to avoid freezing of an ink supply or oblit-
eration of the record by rain, fog or any other
source of moisture.

For holding the web 41 an independent unit
42 is furnished (Figs. 3, 4, 5 and 6). This unit
comprises a sub-frame 43, which may be made
of sheet metal, having upwardly turned bearing
members &4, 45, 45, 47 and 48. Rotatably jour-
nalled in the hearing members 44 and 45 is a
web supply spool 49 from which the web 44 is
withdrawn during the operation of the device.
This web passes over an idler guide roller 58 and
around a sprocket or driving drum 5{, the teeth
62 of which engage with suitable holes in the
web., This drum is secured to a shaft 52 jour-
nalled in the bearing members 48, 47 and £8.
This shaft has fixed thereto a ratchet wheel 53
with which is held in spring pressed engagement
a pawl 54 pivotally connected to an arm 55 pinned
to a driving shaft 86 forming part of the trans-
mission mechanism 4. This shaft is adapted to
be oscillated by means of a link 57 which con-
nects a crank arm 58, which serves to intercon-
nect the crank arm 58 secured to the shaft 98,
with a pin 58 carried by the worm gear 38, which
gear in turn is rotated by means of & worm 83
carried by the shaft of the driving motor 8. As
tlie shatt §6 is rotated by the action of the driv-

3

ing motor, the pawl 54 is reciprocated backward
and forward, thereby engaging successive teeth
of the ratchet wheel B3 and causing that wheel
and the drum or sprocket 5f to which it is cou-
pled by shaft 52, to rotate. In order to prevent
reverse retation of the shaft 52 during action
of the pawl 54, a dog §f is furnished.

After leaving the driving drum 51, the web is
wound up on a storage spool 83 which is adapt-
ed to be driven from the shaft 52 by means of
a gear train 64, including a pinion 6% carried
by & shaft 66 serving to support the storage spool
An idler gear 87 meshes with pinion 65 and
with a gear £2 rotalably mounted on shaft 52.
Crear 48 is held in frictional engagement with the
shaft by means of any suitable slip friction clutch
82, This clutch may, for example, comprise a
spring friction washer 7§ interposed between col-
lar T! fastened to shaft 52 and the side of the
gear 88, which is held in position by the end of
the drum. The ratio of the gear 88 to the pin-
ion 88 is such that, regardless of the amount of
web rolled up on the spool §3, the spool will turn
fast enough to take up the web as it leaves the
driving drum 5§.

The entire sub-frame 43 is adapted to be at-
tached to the frame { and base plate 5, as shown
most clearly in Fig. 1 and when so attached holds
the web &1 just above the point of the marker
needle 48, The width of the web is such that
it will always cover the marker 48 over its en-
tire path of travel on the shaft 8. In order to
produce a record of the position of the needle
at any given instant of time, it is necessary to
cause the web and the needle to engage so that
a perforation is made. This may be done by
means of a presser plate 74 pivotally supported
by bearing members 48 and 41. This presser
plate has an outwardly extending arm or presser
foet 18 having a narrow elongated opening 75
therein which coincides with the path of travel
of the marker needle. The plate also has a
finger portion 77 extending back of its pivot
peint into the path of iravel of a projection or

e
uG,

tooth 78, forming part of a vertically movahle -

pawl Y3. This pawl is pivoted to a bell-crank
lever 82 which is rockably mounted on a pin 84,
This pin 8{ is supported by a portion of the bear-
ing mewmber &7 which is bent around laterally to
form a U-shaped bracket 83.
fagtened to a portion of the bell-crank 89 to press
the pawl 78 against the finger 77. The free end
84 of the bell-crank 83 is bent downwardly into
the path of rotation of a cam pin 85 fixed to

the ratchet wheel 53, so that as the ratchet 5

wheel rotates the cam pin moves against the end
22 of the bell-crank and causes it to be rotated
slightly in a right-hand direction, as viewed in
Fig. 4. As scon as the maximum displacement
of the bell-crank by the cam pin has ocecurred,
the pin slips off the end of the hell-crank at 85
and permits the beli-crank to be snapped back to
its original pesition by means of a tension spring
2%. Upon the rotation of the bell-crank hy means
of the cam pin, the pawl 18 is moved downward-
ly so that the projection ¥8 thereof slides over
the end of finger 11 of the presser plate 74 and
engages the under side thereof, so that when
the cam pin 8% psrmits the spring 87 to snap
the bell-crank 88 back to its original position,
the presser plate 14 is quickly rocked in a clock-
wise direction as in Fig. 4, thereby thrusting the
presser foot T8 against the face of the web 41
sufficiently to cause the needle or marker 40 to
perforate it. This action is substantially instan-

A leaf spring 83 is 3
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taneous and occurs at a moment when the web
is substantially stationary. The reason for this
is that the free end 84 of the bell-crank is so
arranged with respect to the cam pin 85 that the
two disengage just at the end of the advancing
motion of pawl 54.

Pawl 54, as has been stated before, is carried
by drive shaft 56 and this is in turn a part of
transmission 4 fastened to the frame {. On the
other hand, ratchet wheel 53 is supported by the
sub-frame 43, and so it is necessary to fix the
sub-frame 43 to the frame in such position that
the pawl and the ratchet wheel properly engage.

A separate recording unit 88 is furnished for
recording at a remote point the fluid velocity in-
dications given by the measuring unit. This unit,
as shown in Figs. 10, 11, 12, 13, 14 and 15, com-
prises a casing 89 having a cover plate 90 and two
side plates 91 and 92 which serve to support the
interior mechanism. The side plates are held in
spaced relationship by tie bolts 93 at the bottom
of each end thereof, and spacer bars 94 and 95
at the top thereof. The indicating mechanism
of this unit comprises a drum or dial 96 rotatably
mounted on a stationary shaft 91. Attached to
the side of the drum and rotatable on the shaft
97, and supported from the side plate 91, is a
pinion 98 which meshes with rack 99. Rack 99
has secured to one end thereof a guide 100 and to
the other end thereof a guide I181. These guides
are apertured to receive a guide rod 102 which is
secured to the spacer bars 94 and 95 at each end
of the casing. For holding the rack in proper
alighment with the teeth of the pinion 98, a
bifurcated stationary bracket 103 is supplied.
This bracket, as shown most clearly in Fig, 15,
is secured to the cover plate 90 and has a hole
through it for receiving the guide rod 102, as well
as a notch for holding the rack 99 in proper align-
ment. For moving the rack backwards and for-
wards to cause the indicating drum or dial to
be turned; any suitable means may be used, but
we prefer to perform this action by means of a
stiff wire enclosed in a flexible cable, a well-
known mechanism. For holding the cable, a split
clamp 104 is attached to the spacer bar 94, in
alignment with the guide rod 102. This clamp
is also in alignment with a perforated block 105
forming part of the guide (81 (Fig. 10). The
perforation in this block is adapted to receive
the stiff actuating wire and a set screw 106 is
furnished for holding the wire in the block. In
the drawings, the cable is indicated by 107 and
the wire by 108.

The guide 101 has a turned-over lip 109 at the
top which serves, in cooperation with a portion
at the bottom, suitably to hold a needle or marker
{10. This marker has at its lower end a button
{11 which is grooved to receive the bifurcated
end of a leaf spring 112 fixed to an extension of
the rack member 99. For pushing the needle up
and down to perforate a tape, in a manner to he
explained more fully hereafter, a pusher plate
113 is provided. This plate has its two ends

5 turned over to form bearings and is pivotally

mounted on a stationary shaft 114 which is fas-
tened to the spacer bar 94 and to a bracket arm
(15, which is in turn secured to the cover plate
80. The pusher plate has, at the end of the
bracket arm 115, a downwardly and outwardly
projecting finger 116 by which the pusher plate
can be operated through the agency of a mecha-
nism which will be explained in detail herein-
after. This finger strikes against the end of the
bracket arm 115 and so holds the pusher plate

2,111,002

in its proper normal or inactive position. The
indicating drum or dial 96 is mounted so as to
be near the cover plate 80, and a sight opening
{17 is made in that plate. Likewise an opening
{18 is provided in the cover plate 80 over the
pusher plate 118 and a pair of guide rails 119, 120
are attached to the side plates 81 and 92 in align-
ment with this opening.

For carrying the record receiving web a record
cage 121 is supplied. This cage comprises a face
plate 122 and two side or bearing plates 123, 124.
These two latter plates are held in spaced rela-
tion by spacer bars 125, and have rotatably
mounted between them web supply spool 126 and
web take-up or storage spool 121. These two
spools are placed near the bottom of the bearing
plates so that they may be removed therefrom.
Each of the spools is provided with a pair of pro-
jecting bearing spindles 128 which are adapted
to slide into slots provided within the bearing
plates. The slots for holding the supply spool
are furnished with spring clips so that the spool
may be pushed directly into position and then
held in place by means of the clips. The supply
spool, for example, is arranged to slide into a
pair of slots 129 in the bearing plates and is held
in position by means of spring clips, one of which,
130, appears very clearly in Figs. 11 and 14. This
clip which is pivotally secured to the bearing plate
123, has a notch 131 therein and is serrated at
its end to form three teeth, the two outside ones
of which are numbered (32, 133, and the middle
one 134. The middle tooth is bent downwardly
to engage in the slot 129 and the two outer teeth
are bent outwardly, away from the plate, so that
the clip may be manipulated. When it is desired
to insert the supply spool in position, the clip 130
is rotated in a counter-clockwise direction, as
viewed in Fig. 14, until the slot is uncovered;
then the spool is slipped into place, its bearing
spindle 128 entering the slot to its entire depth.
The clip is then rotated in a clockwise direction
until the middle tooth 134 snaps into the notch
131 and holds the clip in position with the spindle
128 in the notch 131. The take-up or storage
spool 121 may be similarly supported, but in this
case the spool carries at one end a drive pinion
135, and in order to hold the spool firmly in posi-
tion a slightly different arrangement in used.
The slot 136 is made L-shaped so that the spool
may be pushed into position and then drawn up
into the short end of the L by the tension on the
web as it is wound up on the spool. For holding
the spool in its proper position a clip 137 similar
to 130 is provided. This clip has no notch in it
as the spool is held in position by its spindle
entering the short end of the L, as shown most
clearly in Fig. }4. The opposite ends of the spools
may be held in like manner or, in place of the
notched clip 130, a plain clip may be used. In
this case the end of the clip is not serrated but
is turned outward, away from the bearing plate
entirely. This clip may have just a plain hole
in it to receive the bearing spindle when the spool
is in its working position. With this arrange-
ment the spool may simply be pushed into posi-
tilqn, the spindle snapping into the hole in the
clip.

A web of recording material 138 is drawn from
the supply spool 126 and wound up on the storage
spool {21. Between the two spools the web passes
over a pair of idler rollers (39, 140 which serve
to hold the paper adjacent to an opening {41 in
the face plate 122. For drawing the web along
at a constant rate of speed regardless of the
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amount of web on the take-up spool, a frictional
drive roller 142 is used. This drive roller is sup-
ported by a shaft 143 and carries at one end a
gear 144, and at the other end a pinion 145. The
gear 144, through the agency of an idler 146,
meshes with the pinion 135. The web is held
firmly pressed against the drive roller by means
of a floating pressure roller 147, which is sup-
ported by a shaft (48 journaled in slots 149 in the
two bearing plates 123, and is held pressed against
the friction roller by means of a pair of leaf
springs 159 which are secured to the side plates,
and press against the shaft (48. The friction
roller (42 is turned through the agency of drive
pinion 145, thereby causing the web to be drawn
off from the supply spool {26 and passed over the
guide rollers to the storage spool 121. By means
of the gears 135, 144 and 146, the storage spool
is turned at a sufficient rate of speed to take up
the web even when the amount of web rolled up
on the storage spool is very small. This is because
of the fact that the gear 144 is larger than the
pinion 135, so that the pinion is caused to turn
at & higher rate of speed. In order to permit slip-
page between friction drive roller shaft 143 and
the take-up spool 121, a friction or slip clutch
151 is used. This may be of any suitable type,
such as that disclosed in connection with the
sprocket or drive drum 5! of the web moving
mechanism which has already been discussed.
The two side or bearing plates 123, 124 have open-
ings 152 therein so that these plates can straddle
the guide rod 102 and mechanism which serves
to operate the marker needle {18. The guide
rails $19, 128 are adapted to engage the edges of
the bearing plates 123, 124 and properly position
the record cage with respect to the rest of the
recording unit. These rails are so arranged that
when the record cage is in its operating position,
the drive pinion {45 engages with a drive gear
153 forming a part of the motor mechanism. The
record web is adapted to be perforated by the
needle {10 in a manner to be explained more
fully hereinafter, and for holding the web during
the perforating operation, a pair of abutment bars
or wires 154 are fastened to the face plate i22.
These wires are spaced apart but a slight distance
and are placed at one side of the sight opening
i4{ through which the record tape may be read.
The opening 141 is placed slightly off center with
respect to the needle 110, so that perforations are
made in the tape at one side of the opening, and
the tape then has a relatively wide space to travel
over the opening before it is obscured by the rest
of the face plate. This insures that a portion of
the past record will be visible at all times for the
guidance of one using this instrument. Placed
underneath the abutment bars 154 is another pair
of abutment bars 155 which are similarly aligned.
The web passes between the bars 154 and 185 and
so is always held taut for puncturing by the needle.

The driving gear 153 forms part of a driving
unit 115. This unit comprises a frame member or
base plate 176 which supports the entire driving
mechanism. Attached to the top side of this
frame member is a bracket 158, which has a por-
tion bent back upon itself in the form of a U,
rotatably to support a shaft 157. A ratchet wheel
156 is keyed to this shaft as well as the driving
gear 153. The lower portion of frame member
{16 has integrally formed therewith a pair of
bracket arms 159 which serve pivotally to sup-
port at 183 a bell-crank member 160. This bell-
crank member has one long leg 117 which pivot-
ally supports at its free end a pawl I6[ in such

5

manner that the pawl is adapted to engage the
teeth of the ratchet wheel 156. The pawl is
thrown into engagement with the ratchet wheel
through the agency of a leaf spring 152 which is
secured to the leg i7T of the bell-crank and en-
gages with an offset portion of the pawl. There-
fore as bell-crank 1608 is oscillated around its axis
pawl i8i engages with the teeth of the ratchet
wheel, and causes the wheel to be advanced one
step in a counterclockwise direction. Reverse
movement of the ratchet wheel is prevented by a
spring dog 185 which is secured to the bracket
membper §58. For rocking the bell-crank in a
counter-clockwise direction the free end thereof
is made in the form of a magnetic armature {64
which is adapted to be attracted to an electro-
magnet 165 which is also supported by the frame
178, and for returning the bell-crank to its nor-
mal position after the magnet has acted a tension
spring {73 is provided. This spring is connected
between the leg 117 of the bell-crank and a piate
112 also fastened to the frame {18, Plate {72
has an angulariy bent end portion $18 to which
the tension spring is directly attached and a sec-
ond angularly bent portion {74 which forms a stop
for determining the normal position of the bell-
crank when the magnet is not energized. The
bracket member 58 carries at its free end 179 a
pin 188 which determines the position at which
the pawl 18{ engages the teeth of the ratchet
wheel, and a stop pin {81 which prevents over-
throw of the pawl.

For lifting the needle 110 vertically and caus-
ing it to pierce the web each fime the web is
advanced one step, a pawl 167 is used. This pawl
is pivoted to the long arm of bell crank 189 at
168, adjacent to the finger 116 of pusher plate
113. Pawl (67 is held in a normal position, as
shown in Fig. 15, by means of a light tension
spring 169 which rotates the pawl in a counter-
clockwise direction until a stop {76 forming part
of the pawl engages with the arm of the bell
crank {68, With the pawl in position, a tooth
{11 carried thereby is so positioned that when
the bell-crank 166 is moved in a counter-clock-
wise direction by energization of the magnet, the
tooth slips over the finger 116 and upon return
movement of the bell-crank to ifts normal posi-
tion this tooth 17f quickly moves the finger in
a right hand direction as viewed in Fig. 15,
thereby lifting the pusher plate 113 vertically
and causing the needle |0 momentarily to pierce
the recording web. Just at the instant when the
bell-crank {60 is about to reach its normal posi-
tion the tooth 18! disengages finger {16 and per-
mits pusher plate 113 to return to its normal
position ready for another cycle of operation.
This arrangement insures that the web shall be
stationary when the needle is caused to pierce ii.
From the description that has just been given it
will be seen that the driving mechanism 175 is
an entirely separate unit and may be removed
from the machine as a whole for replacement
and repair. The entire unit is secured to the
side plate 92 in its proper position by any suit-
able means such as screws 182.

Magnet 165 may be periodically energized by
any suitable source of electric current to cause
advancement of the web. The web may, for ex-
ample, be advanced at a constant rate of speed
by causing the magnet to be energized through
the agency of a contact closing mechanism oper~
ated by clockwork, or where the instrument is
used to measure the speed of a moving vehicle
the contact mechanism may be operated by the
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driving rmechanism of the vehicle. For example,
where the device is used on an airplane the con-
tacts may be closed by some suitable circuit
breaker adapted to be operated from the pro-
peller drive shaft or the tachometer which is
customarily used to indicate engine revolutions.
Where clockwork is used the readings will be
taken at a constant rate of speed, while if con-
necticn is made to an engine drive shaft readings
will be taken more frequently at higher speeds
than at lower speeds. This may be a desirable
feature where the engine speeds are subject to
wide variations as in the case of airplanes.

The operation of the device is as follows: Vane
38 is positioned in the path of flow of the fluid,
the velocity of which it is desired to record and
the pressure received by the vane causes spring
25 to be compressed more or less and at the same
time the clutch yoke 10 to engage with one of
the iugs 31 carried by the gears 28 and 29. As
these gears are rotated in opposite directions
through the agency of the driving motor 3 and
the transmission 4, the screw threaded shaft 8
is turned in either one direction or the other.
This causes the nut 22 to travel in either a right-
hand or left-hand direction until equilibrium is
reached. By this action the position of the
marker 40 is at all times made indicative of the
fluid pressure on the vane 38 and consequently
indicative of the velocity of the fluid past the
vane. Transmission 4 also serves through the
crank arm 58, link 57 and gear 36 to rock shaft
56 backward and forward and thereby cause the
pawl 54 periodically to advance the ratchet wheel
53 and move the recording web 41 ahead step by
step. Upon each forward movement of the web
the presser foot 15 is caused to press the web
against the marker 40 so that a perforation is
made. This action is brought about by the cam
pin 85 which, upon a revolution of the ratchet
wheel 53, rocks the bell-crank 80 backward and
forward whereby the pawl 19 engages the finger
11 of presser plate 14 and causes it quickly to be
tilted in a clockwise direction. As web 41 is ad-
vanced step by step it is removed from supply
spool 49 and wound up on storage spool §3. The
web is always wound up on the storage spool at
the proper rate of speed by means of friction
cluteh 69 which slips when too great tension is
applied to the web but still retains a sufficient
tension to wind up the web smoothly.

Movement of the traveling nut 22 and marker
40 may be communicated through wire 108 of
cable 107, to the auxiliary recording unit 88.

5 By this arrangement upon any movement of the

traveling nut 22 and marker 40, the marking
needle (10 is similarly moved. This movement
is communicated through the rack 99 and pin-
ion 88 to indicating drum 96, which will at all
times show at the sight opening a figure indica-
tive of the position of the marker or needle in
both the main unit and the recorder unit. Al
the time that the machine is in operation the
magnet 165 is being periodically energized by any
suitable source through the action of a contactor
mechanism of any desirable type, not shown, and
for each energization of the magnet the web 138
is advanced one step. Likewise upon the com-
pletion of each advancing step of the web the
marking needle 110 is caused to pierce the web
whereby a continuous record of the readings is
kept. The record cage 121 is a separate unit
and may be taken out of the recording unit 88
simply by moving a pair of holding clips 183 to
an unlocked position and sliding the cage out of
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its pocket. The driving gear 153 automatically
slips out of engagement with pinion 145 and re-
engages with the gear upon the return of the
record cage to its operating position. Once the
cage is free from the unit, the web 138 may be
removed and a fresh one substituted. This may
be done simply by taking out the filled storage
spool and the empty supply spool, substituting
fresh supply and storage spools and threading
the new web through the mechanism.

While I have described a particular embodi-
ment of my invention for the purpose of illus-
tration it will be understood that various modi-
fications and adaptations may be made within
the spirit of the invention as defined by the fol-
lowing claims.

What I claim is:

1. In an instrument for recording the velocity
of air flow, a web, means for moving said web
along a certain path past a marker, a screw-
threaded shaft for moving said marker adja-
cent to the face of said web and at an angle to
the direction of movement thereof, means for
rotating said shaft in one direction or the other,
responsive to variations in said velocity, and
means for causing said marker periodically to
engage said web.

2, In a recording mechanism, a rotatable shaft,
a bell-crank mounted adjacent to said shaft,
a cam pin carried by said shaft, said bell-crank
being so mounted that upon the rotation of said
shaft said cam pin engages one end of said
bell-crank, a bracket carried by the other end
of said bell-crank, a finger rockably connected
to said bracket, a presser arm, and a projection
carried by said finger for engaging a portion of
said presser arm.

3. A device in accordance with claim 2, wherein
the relationship between the bell-crank and the
rotatable shaft is such that the cam pin rocks
the bell-crank upon initial engagement there-
with and thereafter snaps free therefrom, and
spring means is provided for holding said bell-
crank against movement by said cam pin.

4. A device in accordance with claim 2, where-
in the finger has an inclined tooth adapted to
slip past a portion of said presser arm upon
movement in one direction, and upon movement
in the other direction to engage the end of said
presser arm and cause the movement thereof.

5. In an air speed recording mechanism, means
for moving a web of material in a certain
direction, means for moving a marker in a di-
rection at an angle to the direction of motion
of said webh, an elongated presser arm positioned
parallel to the path of travel of said marker,
and means for moving said presser arm against
said web.

6. A device in accordance with claim 5, where
the marker comprises a needle and wherein the
presser arm has an elongated slit to accommo-
date the point of said needle when said arm is
pressed against said web to produce a mark.

7. In an air speed recording mechanism, a
guide, a member slidably mounted on said guide,
a needle reciprocably mounted on said member
and adapted for movement at an angle to said
guide, a pusher plate mounted beneath said guide
and adapted to engage said needle, and means for
forcing said pusher plate against said needle
to move it with respect to said member.

8. A device in accordance with claim 7, where-
in spring means is provided for the needle to
oppose motion thereof by said pusher plate.

9. In a recording mechanism, a web, means for
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advancing said web comprising a pawl and ratch-
et mechanism, a marker, pusher means for mov-
ing said marker in contact with said web, and
means responsive to a return movement of said
pawl for actuating said pusher mechanism.

10, In a recording mechanism, a pivotally
mounted pusher plate a finger carried by said
plate, a rockably mounted arm, a pawl pivotally
mounted on said arm and adapted upon motion
in one direction of said arm to slip by said finger,
and upon return movement of said arm to en-
gage said finger and rock said pusher plate.

11. In an instrument for recording the veloc-
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ity of alr flow, a frame, a web carried by said
frame, means for moving the web transversely
of said frame, a needle, means for moving said
needle longitudinally with respect to said frame,
means for causing said needle to puncture said
web, wherein the means for moving the needle
longitudinally of the frame comprises a screw-
threaded shaft rotatably mounted longitudinal-
ly of the frame, and a traveling nut carried by

said shaft, said needle being supported by said 10

nut.
JOHN N. REYNOLDS.
ANITA S. REYNOLDS.




