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Fig. 6 1s a plan view thereof, and Iig. 7
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10 all whom it mai concern

Beit known that I, THOMAS TAPLEY IIELE-
NUS FERGUSON, a subjeet of the Queen of
the Netherlands, residing at Soochow, near
Shanghai, Chl[ld have mvenled 4 new and
Impmved Survennn‘ Instrument, of which

the following i1s a full, clear, a,ml exact de-
seription. |

‘This invention relates to an instrument for |

measuring and. antomatically recording the
distance traveled by a person, animal, or ve-
hicle and the direction or directions of the
route taken. |

This specification is a specific description
of one form of the invention, while the c¢laims
are definitions of the actual scope thereof.

Reference is to be had to the accompanying
drawings, forming a part of this specification,
In which similar characters of reference indi-
cate corresponding parts in all the views.

Figure 1 1s a flont view of a box with its
fronb wall removed to illustrate the parts

therein. Fig. 21is a section on the line 2 2 of
IFig. 1. Ifig.3isa plan view of the box, parts

appearing in section.
the recorder.

Iig. 4 15 a side view of
Fig. 5 1s a front view thereof.
1S 4
side elevation of the magnetic needle em-
ployed.

The various pdl‘[b of the imstrument are
Inclosed in an exterior casing or box a, which
18 provided with a strap or other means «'
whereby it way be slung from the shoulder
of a person, so as to be carried with that
person. Within the box ¢ i1s mounted a
board b, having a stub-shaft o',
turn freely in the box a and fitted outside of
the box with a hand-wheel 52, so that the
board O may be turnei freely to any desired
position within the box. This board carries

a metallic rim 6% removably held in place by

clamping devices 0%, which may be of any
form desired. The rim 6°serves the twofold
function of securing a sheet of paper to the
board 6 and also of preventing the recorder

from running off of the board, as will be

hereinafter e\plamed

At one side edge of the board b pm]eebnm
lugs ¢ are qutened, and to these lugs is
hinged a board ¢, which is of the sawe size

and shapeas theboard 0. Atthe side edge of

mounted to

il

ing each other at right angles, as shown

the board b, opposite the projections ¢, posts
c* are arranged, which are equal in length to
the projections ¢ and which are adapted to
be engaged by the board ¢, so as to hold the
board in true parallelisin with the board b.

¢ represents a eateh of any suitable form
for holding the board ¢ in any desired po-
sition.  This board may, however, upon the
release of the eatch be thrown downward so
as to expose the inner face of the board 0.
[fastened to the outer face of the board 0 is
A miter-gear «, which is coaxial with the
shaft O’ and with which meshes a gear d on
a shaft 2, mounted to turn in bearings car-
ried by the box ¢ within the same. This

shaft d? is geared with a vertically-extending

shaft ?, also mounted in the box and having
at its upper end a pinion ', meshing with a
spur gear d°, arranged on a vertical axis just
beneath a case ¢, which incloses the magneti¢
needle ¢'. The case ¢ has a glass top and
bottom, so that the needle is not only visible,
bt the top of the gear d® may also be seen.
The needle ¢', as shown in Fig. 7, has pivots
e* projecting vertically upward ‘and down-
ward therefrom, these pivots being mounted
in suitable bemm os on the top (md bottom
wall of the casing 6’01 in any manuner desired.
By mounting the needle ¢ on double pivots

it is held more steady and is not so subject

to the jolting action due to the transportation
of the 1nstrument. |
¢3 represents a balance-weight, which 1s ar-

‘ranged in anopening in the needle ¢" and car-

ried on a serew et. By adjusting this weight
the poise or the needle may be correctly se-
cured. The top face of the gear ¢° should be
provided with diametriec arrow-marks cross-
in
Fig. 3, so that the gear d° may be set with
respect to the needle ¢'. This gear d® consti-
tutes an indicator for the position ol the
drawing-board 0 and the cover-board c. It
will be seen that by turning the shaft ' the
boards b and ¢ may be adjusted around thelr
axes to any position desired, and also that
each movement of these boards is transmitted
to the indicator °. Therefore the boards 0
and ¢ may be set in a certain relation with
respect to the compass-needle. 'T'his 18 nec-

| essary to the operation of the apparatus, as
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will be brought out hérein‘after, The box o | shaft &, is driven with a step-b}*éstep' rotary
movement through theaction of a bar/, which

- 1s provided with a spirit-level ¢5, directly ad-

IO

20

Jacent to the compass-needle, so that the op-
erator can determine when the apparatus is

“held level, | |

The recorder illustrated in Figs. 4, 5, and
6 1s adapted to work between the boards b
and ¢, and comprises a framing made up of
a U-shaped spring f, to the lower part of

which are attached arms /' and #2, the former: .

carrying a weight /3 and the latter carrying,

through the medium of a serew-axle ¢’, a
‘wheel g, the axis of which is vertical.

The
upper end of the U-shaped spring fis spread
horizontally and carries two wheels h. The
other arm of the spring f carries a toothed or
spur wheels. The axles of the wheels 2 and

¢ are horizontal and by reference to Fig. 6

it will be seen that the wheel 7 is arranged
in a plane which is median to the wheels /.
The wheels & are adapted to run on the in-
ner face of the board ¢, as indicated by the
dotted line ¢ in Fig. 4, and the wheels # and
g are adapted to run on the inner face of
the board b and against the paper which is
secured thereto, as indicated by the dotted
line & in Fig. 4. Mounted to turn in the
spring f in such a manner as not to affect the

. compression or expansion thereof is a shaft
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k, which extends across the axes of the wheels
h and ¢ and carries between the arms of the
spring 1 a ratchet-wheel %'.  One end of the

-shaft & is projected under the toothed wheel
v and formed with a worm %2, which meshes

with the wheel, so that the wheel 2 may be
driven from the rotation of the shaft k. %8
represents a pawl, which engages the ratchet-
wheel /&' to prevent back movement thereof.
When the parts are arranged as indicated
in Fig. 4 and rotary movement is imparted
to the shaft %, the spur or toothed wheel 7
will be driven, and thus move the recorder
between the boards b and ¢. The recorder
in thus traveling will cause the wheel 7 to
produce marks on the paper which is held on
the board b. This movement of the recorder
over the surface of the boards is parallel with
the planes of the wheels 2 and 7, the wheels %
turning around their axes and the wheel ¢
sliding lightly over the board . Owing to
the relative position of the parts %, 7, and g,
the wheel / touches the board b but lightly,
and therefore the sliding of the wheel is not
attended by undue friection such as would
hamper the movement of therecorder. When

‘the parts 2 and ¢ are at rest, the wheel 7 en-

gages one of its teeth on the board b and
being incapable of turning except when
driven from the shaft % the recorder is then

‘held immovable between the boards b and c.

It 1s capable of oscillating in a plane parallel
with the planes of the boards b and ¢, and
during such movement the wheel ¢ rolls over
the board 6.

wheels d, %, 7, and g properly engaged with
the drawing and cover boards. |
The ratchet-wheel %', and consequently the | needle ¢'.

-which the instrument receives.

The spring f keeps the various

18 pivoted to one arm- of the spring fat the
point /' and which has its other arm held
loosely in a slot m' in a plate m?, carried fast
on a rocking frame m, pivoted at the point
m° on the arm of the spring f to which the
bar [ is pivoted. The plate m?has a screw mn?
carried thereby and projected into the slot
m'y, S0 as to permit lengthening or shorten-

70

75

ing of this slot, and consequently regulating

the movement which the plate m® may have
without influencing the movement of the bar
. As the frame m swings on its pivot m?
this moves the bar / up and down on its pivot

l'y as indicated by the dotted lines in Fig. 4,

and this bar being in engagement with the

ratchet-wheel £’ imparts a step-by-step move-

30

ment to this wheel, the degree of which may

beregulated by adjusting the screw m%. The
frame m straddles the U-shaped spring fand
carries at its longer arm two weights m®.
The short arm of the frame is connected with

ga

a spring m®, which has its lower end joined

to a serew m', adjustably earried in the arm
/' of the frame of the recorder. Nowitshould
ve understood that this instrument is carried
about over the course which is to be measured
and recorded, and the jolting of a person in
walking or the other movements due to the

transportation of the instrument, however it

may be transported, will cause the weighted

frame m to oscillate, the spring m® acting
against the weight m®and the said movement

of the frame being compensated. Thismove-
ment is measured with the amount of jolting
Therefore as
the person walks and the frame m is moved
up and down the bar [/ is driven and from
this the shaft / and finally the wheel 7. This
propels the recorder along the space between
the boards 6 and ¢. According to the ar-
rangement here shown the wheel 7 will be
turned in the direction of the arrow shown
in Fig. 4, and this will cause the recorder to
descend. If desired, however, the wheel 7
may be driven oppositely and the device made
to elimb upward. |
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In using the invention a sheet of paper is

secured to the drawing-board b by the rim 03,
and the recorder, with its parts properly ad-
justed, is placed between the boards b and c.
The instrument is then adjusted on the per-
son who 1s to carry it. It may be supported
by the strap a’ or by any other means desired,
and these means should hold the box a as
nearly level as possible.
may be used to determine this point. Thein-
strument may be carried on a horse or, indeed,
on a vehicle, although it is best adapted to a
man or horse, since the movementof walking
is well caleculated to operate the recorder.
When the start is made, the boards b and ¢
should be adjusted by turning theknob 0% so

I120

The spirit-level ¢

I25
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that a certain one of the arrow-marks on the

indicator ¢° will coincide with the magnetic
Then as long as the person walks
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in the direction in which he started the re-
corder will steadily traveldownward over the
drawing-paper and the wheel ¢ will leave its
track thereon. Should the direction in which
the person walks be changed, the needle ¢’
will of course swing out of coincidence with
the selected mark on theindicatord®. It will
then be the duty of the operator to turn the
knob 0° in the direction in which the needle
swung until the seleected mark on the indica-
for again registers with the needle. This
will turn the boards b and ¢ exactly in pro-
portion to the turn made by the person walk-
ing, and then the recorder will startonanew
course and will leave 1ts track, as before.
This should be continued until the journeyis
finished. Then the exact distance traveled
and the direction of the course taken may bhe
derived from the marks on the paper. DBy
fixing a certain point on the paper, asnorth,
fora basis of measurement the compass-bear-
1gs of the various courses may readily be de-
termined, and by the use of a scale or by cal-
culations based on the number of marks on
the wheel 2 the distance may be secured.

It should be understood, of course, that the
parts will be constructed and adjusted aceord-
ing to a certain relation to miles or other
units of distance measurement, so that a cer-
tain movement of the wheel 2 will be known
to stand for a certain length. The boards b
and ¢ may be made in the shape shown or
they may be made in other shapes, as conven-
ient. The indicator d®is given the two cross-
ing arrow-marks, so that by arranging it in a
certain relation to the boarcs b and ¢ the
exact position of the boards may be deter-
mined without looking into the box a—that
18 10 say, one of the arrow-marks may be set

to represent one edge of the boards and the
other arrow-mark to represent another edge:

of the boards at right angles to the first edge.
1T'he marks may be given different colors to
distinguish them, and thus by merely turn-
ing the knob 0° and examining the indicator
d” the position of the boards b and ¢ may be
determined at all times.

Having thus described my invention, I
claim as new and desire to secure by Lefters
Patent— _

1. hiasurveyinginstrument, the combina-
tion of a means forming a flat supporting-sur-
face arranged in a vertical plane, a recorder
arranged thereon and adapted to maintain a
vertical hanging position, and a device for
propelling the recorder over the supporting-
surface in a vertical direction, such device
being actuated by the jolting of the instru-
ment.

2. Inasurveying instrument, the combina-
tion of a board forming a support having a
plane surface arranged in a vertical plane, a
recorder movabie vertically over the said sur-

face, and a device for propelling the recorder,

sald device comprising a poised propelling
member driven by the jolting of the instru-

‘ment.

'F

&3

3. Inasurveying instrument, the combina-
tion of & member forming opposing support-
ing-surfaces, a recorder movable between the
said surfaces and comprising a marking de-
vice, working on one of the surfaces, and a
means for driving the recorder, sald means
being actuated by the jolting of the instru-
ment. | 5

4. In asurveying instrament, the combina-

| tion of a means forming a supporting-surface,

a recorder adapted to move thereon, gearing
for driving the recorder, and a poised mem-
ber connected with the gearing and oscillated
by the jolting of the instrument, whereby to
impart movement to the gearing.

5. In a surveying instrument, the member
having parallel supporting-surfaces, the re-
corder arranged between the supporting-sur-

faces and comprising a marking device, aund

means for driving the recorder, said means
being actuated by the jolting of the instru-
ment.

6. In asurveyinginstrument, the recorder,
comprisinga marking device, gearing fordriv-
ing it, and a poised member oscillated by the
jolting of the instrument and ¢onnected with
the gearing to drive 1t. ~

7. In a surveying instrument, a recorder
comprising a spring frame member, wheels
carried by the frame member and adapted to
engace opposing supporting - surfaces, and
means for driving one of the wheels, said
means being actuated by the jolting of the
Instrument.

8. In a surveying instrument, a recorder
havingaspring frame member,wheels mount-
ed on the framme member and pressed apart
by the spring tendency thereof, the wheels
being capable of engaging opposing support-
ing-surfaces and having their axes parallel
with each other, means for driving one of
said wheels to move the recorder, said means
being actuated by the jolting of the instru-
ment, and an additional wheel mounted on
the frame Dbelow the first-named wheels and
having its axis disposed at right angles to the
axes of the first-named wheels.

9. Inasurveying instrument, the recorder,
comprising a frame, a toothed wheel mounted
thereon, a worm meshing with the wheel to

drive it, a ratchet engaged with the worm, a

swinging bar fo drive the ratchet, and a piv-
oted member connected with the bar and os-
cillated by the jolting of the instrument.

10. In a surveying instrument, the combi-
nation of an adjustably-mounted member
forming a support, a recorder arranged there-
on and working therewith, and a magnetic
needle . juxtaposed to said.adjustable mem-
ber to permit moving the adjustable member
in coincidence with the movement of the
needie.

11. In a surveying instrument, the combi-
nation of an adjustably-mounted member
forming a support, a recorder arranged there-
on and working therewith, means for driving

| the recorder, such means being actuated by
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the ]oltmcrof the instrument, and a magnetic
needle juxtaposed to the movable membel to

~permit of adjusting the said member in ac-

cord with the position of the needle.
12. In a surveying instrument, the combi-

nation of an adjustably-mounted member

forming a support, a recorder arranged there-
on and working therewith, a mdﬂ'netlc nee-
dle, an indicator ,]mtaposed to the needle,
and gearing connecting the indicator and the
said ad]usmbly mounted member.

13. In a surveying instrument, the combi-
nation of a box or body member, two boards
connected together and spaced apart and ad-
justably mour.lted inthe box, a recorder mov-

‘able between the boards, means for moving

the recorder, such means being actuated by
the jolting of the instrument, and a4 magnetic
needle carried by the box ad,]a,eent to the said
boards to permit adjusting the boards in ac-
cord with the position or positions of the
needle. |

14. In a surveying instrument, the combi-
nation of two boards spaced apart and se-
cured together, means for adjustably mount-

ing the boards a recorder situated and mov- |

bele between the boards, and a magnetic nee-
dle ,]uxt,apoqed to the boar ds to permit adjust-
ing them in accord w1th the position of the
needle

15. In a smveymﬂ' instrument, the combi-
nation with a box or body pornon of a mem-
ber adjustably mounted thereon, a recorder
working with said member, means for driv-
ing the recorder, said means being actuated
by the jolting of the instrument, an indica-
tor, gearing connecting the IDle&tOI’ with the

cthustably-mmmted member, and a magnetic
needle juxtaposed to the mdlcator

709,313

16. In a surveying instrument, the combi- 40

nation of a member forming opposing sup-
porting-surfaces,ar ecﬁrder&rranﬂ‘ed between
the supportin ﬂ*-surfaces and mova.ble over the
same, the recorder being adapted to maintain
a vertlcal hanging position, and means actu-
ated by the jarring or jolting of the instru-
ment when carried for moving said recorder.

17. In a surveying instrument, an adjust-

able supporting member having its support--

ing-surface adapted to stand in & vertical
pla,ne when the instrument is in use, a re-
corder comprising a marking device eoa,etmﬂ‘

with said SUppmtmmsmface and adapted to,'

travel vertically over the same, and means
actuated by the jolting of the instrument for
driving the recorder.

18. In a surveying instrument, a member
comprising parallel flat %upportmﬂ'-smfaees
one of which is adapted to be covered with
paper, a recorder arranged between the said

surfaces and having a spring frame member, -

the recorder being p[‘OVIded with a toothed
marking-wheel, the said recorder being adapt-
ed to hang perpendmulally between the said
surfaces and to be held in poutlon by {ric-
tional contact with the opposing surfaces, and
mechanism actuated by the jolting of the in-
strument for revolving thesaid wheel to cause
the recorder to move vertlcally between the
said surfaces. o

In testimony whereof bi hav signed my
name to this specification in the presence of
two subseribing witnesses.

THOMAS TAPLEY HELENUS FERGUSON.

Witnesses:
C. C. COLE,
(. MOULE.
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