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UNITED STATES PATENT OFFICE.

CHARLES M. FERGUSON, OF CHARLES CITY, IOWA.

RAILWAY-TRACK GAGE, LEVEL, AND GRADIENT.

P LOITICATION forming part of Letters Patent No. 329,895, dated November 10, 1885.
| Application filed September 8, 1884, Serial No. 142,508. (No model.)

To all whom it may concern: | plate on either side of said leveling-bars, and
Be 1t known that [, CHARLES M. FERGU- advancing or fellowing at an exact rectangle
SON, a citizen of the United States of Ameri- | to their side planes; also, said gradient bar sg
ca, residing at Charles City, in the county of | furnished with a centrally-fixed spirit-level
¥loyd and State of Iowa, have invented cer- | tube and a roller-plate, the latter provided
tain new and useful Improvements in the Rail- | with dual pairs of horizontal and vertical
way - Track Gage, Level, and Gradient, of | rollers similar to those of the gage-bar, and,
which the following is a specification, refer- | finally, said gradient bar also furnished with 6o

ence being had therein to the accompanying | a vertical slot, sultably cut through the outer

10 drawings. | ' end thereof, in which to fittingly adjust a

| My invention is a railway-track gage, level, graduated tenon-standard, the foot of which
and gradient combining and embracing the | is suitably fixed to the center of said roller-
following mnovel features: two square bars plate, and its shaft adjustably secured within 6g
horizontally pivoted together at one end and ! said bar-slot by a suitable jam and sef screw,

15 having each a spirit-level tube fitted into the | all of which and their purposes are herein-
middle of its top plane; also, underneath the | after more fully deseribed, and illustrated by
ends of sald bars, counter gage-plates, one | the accompanying drawings, in which like
of the pair easily swinging by 1ts cheek-lugs | letters designate identical parts of my inven- 70
to the same pin which pivots the bars, and | tion in the different figures respectively.

20 the other rigidly fastened to the swinging end Figure 1 1s a side elevation of my device,
of one of the bars, said plates being furnished | showing the handled or index bar on level,
each with a pair of vertical rollers or gages | and the other or gage bar depressed to the
and a pair of horizontal rollers or travelers; | five-degree declination, as marked on the 7g
also, suitably attached underneath said rigid | scale-standard, the notch for that degree’ be-

25 gage-plate, an intermediary curve-gage con- | ing latched at a point on a level with the con-
sisting of a sliding bar having regulative in- | centric pivot-pin of the two bars; also showing
dents made in its outer surface, and a hori- theposition of the pair of counter-placed spirit-
zontally plano-convex flange-face upon one | level tubes, one being shown in longitudinal 8o
end thereof, and furnished with an attaching | section and the other by dotted lines. Fig. 2

30 banger-yoke and a set-screw; also, fixed upon | is asectional side view of the index-bar, show- -

~ the swinging end of the same bar which holds ing the spring-latch engaging within one of
the rigid gage-plate, a vertically-erected | the degree-notches of the graduated standard.
measuring-standard consisting of a pair of Fig. 3isa gide view of the end portions of the 83
ruled cheek-plates evenly united top and gage-bar, showing a section of the measuring-

35 bottom, soas to fitly embrace the handied end | standard and the counter gage-plates, the lat-
of the other leveling or index bar, having their | ter supplied with said counter - facing gage-
edges shaped intodual aresconcentric at said rollers, travelers, and said adjustable curve-
p1vot-pin with said swinging bars, and also gage. Fig. 418 another side view of a portion go
having the frent edge of one cheek cut in | of the gage-bar, showing the obverse side of -

40 notches graduated to conveniently-marked | of the same, together with the innerside of the
degrees, while the other cheek has a concen- | notched cheek of the standard in section. Kig.
trically-arched slot suitably cut through i1t, | b1sa view of the obverseside of the index-bar,
and also graduated to and conveniently | showingits bearing-plateand set-serew clineh- G5

- marked ininches; also, the end of the handled ing the edges of arched slot of the standard

45 bar which is embraced by said standard pro- | marked with inches and their proportional

~ vided on one side with a spring-catch latch- parts. Fig. 6 is an under view of the rigid
1ng into said degree-notches, and on the other gage-plate, showing the relative positions of
side with a slide or bearing plate and a set- | the said travelers, the gage-rollers, and the roo
screw, the shank of the lafter sliding and intermediary curve-gage, together with the vi-

50 screwing within said arched slot and into said brating end of the springing notch-latch. Hig,
slide-plate; also, an additional or gradient | 7 is also an under view of the piveted gage-
bar made attachable to the pivoted gage- | plate, showing its travelers and gage-rollers,

.
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Fig. 8 is a side elevation of said track-gradi- |
ent, showing its attachment to a gage-plate on

one side of the pivoted ends of the leveling-
bars, and said vertically-adjustable standard
supplied with its roller-plate and inch-scale,
the top level of the line of rail-track being
shown by the dotted line z . Fig.91s an en-

larged view of said gradient, showing the nor-

- mally-relative positions of the standard end of

10

L5

the same with the sectional portion of a level
track-rail; and Fig. 10 is an elevation of the
outer end of said gradient bar, showing the
travelers of its roller-plate restmg upon the
top flange of an #-rail in transverse section,
saild vertical rollers counter-clasping the snles
of said rail-flange and the set-serew which ad-
justably clamps the gradient scale-shaft.
The letter A represents the one of said lev-

- eling-bars, called the ‘‘ gage-bar,”’ and B the

20

25

_30

one called the ‘“‘index-bar.”” Both bars are |

made, preferably, of suitable wood, cut square
and with smooth and even faces, of such length
as to suitably extend over the standard
“‘broad’’ gage of railway-tracks, and are hori-
zontally pivoted together by a smtable pin, p,
so that they may be worked ab any vertical
angle each to the other’s top plane. = Each bar
is furnished with a boxed spirit-level tube, a,

let into its top plane, the centers of which are

exactlyin a line across the bars with the pre-

~cise middle point between the said pivot-pin

~ and the swinging end of the gage-bar, for mu-

35

tually leveling purposes herein descmbed and

shown. TUnderneath said gage-bar are placed

the pair of gage-plates C and (', the former of
which 1is rigidly'and sultably fixed in place

underneath the swinging end of the bar, and
the latter plateishung, asshown, by the eheek-

‘lugs to the bar-pivoting pin p, in order to al-
40

low the plate to mutually oscillate with the
rise and’ depressmn of the other end of the
bar.

Bach gage-plate has secured underne'lth 16,

~as shown, a double pan of 1nterchanﬁable

45

50

53

60

65

spindle: rollers r and 7', the former of uch
are attached by suitable angle-lugs in a v *ti-

cal position, each pair,respectively, facing or

bearing outwardly toward the bar ends and
adjusted about six inches apart, one roller
from the other in a right lme exactly across
the plate, while the rollers 7’ are suitably se

cured upon their spindles within the dual-
slots s, cut through each plate, as shown, in a
horizontal position lengthwise the plate. Each |

plate is also adjusted together with the length
of the gage-bar, so as to bring the eutwardly
facing or bedrlng surfaces of its pair of verti-

cal rollers to the fitting distance of either
fifty-six and a half inches or thirty-six inches
from ‘the similar pair of rollers under the
other plate, these distances being the. respect-

ive standards between the opposite rails of a
broad. or a narrow gage rmlway track, so that
- when' the herlzental rollers r bemg sitn-

ated just outside.of the vertleal rollels Py ATE

placed upon the opposite rails of the track

under construction or repair, they serve as

wheels upon whleh to smoothly trundle the
bars ‘A. and B along the tops of said pair of

rails, while the vertical rollers  are simulta- 70

neously and a,utomatledlly setting the gage of
said track by pressingagainst or being pressed
by the opposing rail- ﬂdnges., hence the hori-
zontal rollers are termed ‘‘travelers’’ and the
vertical rollers ‘‘gagers,’’ respectively and

relatively. Again, said counter-facing roll-
~ers r being placed at sald respective distances
apart singly each from the other in said trans-

versal line of each plate and in pairs upon the
two plates, and, besides, each pair of the same
being at a I'lﬂ‘ht angle to the parallel lines of

75
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direction of the two bars A and B, said bars .

will always be in a line perpendicular to the

"line of the track or coradial to its eurves while
being trundled upon their travelers?’ over the |

unset rails.

The mtermedlary gage, G, is also attaehed .

underneath the plate C, to act as a curve-

spreading gage, and consists of a suitably-

‘sized metallic bar, b, to fittingly slide between

%0

the gage-plate and the correspondingly-bent -
hanger-yoke A, by which said sliding bar is
secured agamet the bottom of said plate. It -

is also provided with graduated indents v,cut

‘transversely into its convex side or bottom
and gradonated to eighths of an inch, into

which a suitable thumb or set screw, <, turns
to jam and accurately adjust the bar, and sSup-

plied with avertical and plano-convex flange, -

£, upon its front or.outer end, and normally set

95

1G0O

against the outer or front edge of the bhanger

h, when the median line of its front or hori-

zontally’ .convex face will be exactly in range“

of adjacent gagIHW-rollels, as shown in Fig. 6

or even with the vertical fronts of the palr
, 103

so that when it is desired to spread the track- .

“curve the sliding bar b is set at the required -

distance beyond the line-front of said gag-

ing- -rollers, and while the dual pairs of gag-
ing- rel_lers are regulating the track-gage the

LTI

said intermediary gage i1s similarly regulating -

the proper spread of the track-curve by push-

ing the rails beyond the regulatwe line- frent- -

of said gaging-rollers. -
"~ The measuring -standard H consists of a
suitably-sized strip of sheet metal embowed

at the middle into a pair of check-plates and -
firmly fixed in a vertical position upon the
swinging end of the bar A, so as to fittingly -

embrace the similarly-swinging bar B. The

i20

front and rear edges of said cheeks are formed - -
into concentric curves or arcs centering at the -
‘pivot-pin p, and the front edge of one of said -

arcs is graduated. by the notches n, cut and -
‘marked in regular angular degrees, while the

-I.'-2 5

.emrespondmg arcs of the counter-cheek are
graduated and conveniently man kedin mches, =

‘as shown.

In order to set the mdex bar B in its re- -'

quired angular relations with the coregulating-

bar A by the standard H, either in degree or

| I5'3o

any proportional of 1nches, there is provided - .
on one side of said index-bar a suitable latch,-
[, Vlbr&tmg Wlthln its furnished recess- and :
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-~ of a rail-track in course of construction: or re-
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- scribed, by suitable counter-bracing foot-

‘said leveling-bars, as shown. Said bar D is
also provided upon its outer end with a
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springing its horizontally-projecting catch into |
any of the degree-notches desired, (the spring
being regulated by the projecting curled end
of the same,) and on the opposite side of said
bar a set-screw, «, having its shank vertically
sliding within the concentrically-cut are slot
l, and its point screwing into the bearing-plate
2, thereby to jam the cheek between said screw-
head and plate at any desired angle of Inches
indicated by the horizontal median line or
pointer marked on said bearing - plate, as
shown, becoming coincident with the desired
Inch-mark upon the cheek-plate. -

In order to supply a co-operative Provis-
1on for showing the angle of rise or depression,
respectively, of either the up or down grade

palr, in addition to the herein-described ele-
ments for gaging, leveling, and curve-spread-
Ing said track,the following supplemental ora-
dient device is furnished: This consists of an
additional and provect bar, D, of similar ma-
terial to the other bars and of suitable size
and length. * Said baris furnished with a Spir-
1t-level tube, «', similar in character and situa-
tion to those in the other bars, and at one end
with a head-strap, w, through which is hori-
zontally pierced a screw-hole for the entrance
of theinterchangeable pivot-screw »' by which
the bar is made securely attachable to either
of the vertical standing lugs ¢, sultably fixed
upon the gage-plate ', one on each side of |

counter head-strap, /, which has the sight-slot
$' cut horizontally through one of its cheeks
into an Intercrossing mortise-slot, s”, verti-
cally made through the bar between the cheeks,
and also has a screw-hole. horizontally pierced
through the cheek counter to said sight-slot
for the entrance of the set-serew o/, all asshown
in Figs. 9 and 10 of the drawings. e
- The sight-slot ¢’ serves as a means to con-
veniently observe and regulate the inch-seale
marked into the side or sides of the graduated
standard I, vertically sliding and held by said
adjusting set-screw 2’ within said fittingly-
mortised slot §”, and thereby to set the bar D
at the indicative angle by which the up or
down grade of track is to be made or deter-
mined. | S ~ |

The standard I is made of suitable material,
size, and length, and with even and smooth
sides, 80 as to be properly and conveniently
marked with an inch-scale, as shown, and to
snugly fit and slide within the vertical mor-
tise-slot s” while being adjusted and before be-
Ing firmly held in place by the jamming set-
serew «’. It is also firmly secured in its ver-
tical position, to be readily adj usted, as de-

flanges or angle-irons, as shown, upon the
roller-plate C”, which is substantially similar
1n material, form, and dimensions to the gage-
plates C and C', and, alike to them, is fur-

‘their travelerss upon that portion of the track

18 to be the higher track-curve, the travelers
7" are trundled upon the curve-rails, Said

nished with similar vertical rollers, », and
horizontal rollers s/, although somewhat dif- |

ferently adjusted in and on said plate, in order
to sult the appropriate operation of the piv-
oted gradient bar D, namely: The travelers »
are placed to the front and rear of said fioot-
flanges, exactly transverse to the end of the
bar, and carry it, when trundled in advance
or 1n rear of the plate ¢/, smoothly along the
top tlange of the usual constructive track-rail,
R, while the rollers r, being placed verti cally
underneath said plate, each suitably sidewise
to said bar, fitly elasp said rail-flange between
them, as shown in Fig, 10. |

Having described the essential features of 8o
my invention, their use and operation is as fol- -
lows: Togage andlevel a continuonsly-strai ght
line of track, the top planes of the two bars.
A and B are made coincident and put with

70
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35
already adjusted and “*set.”” Then,when said

bars are trundled over and upon the “unset’’
ralls, their gage or width apart will be auto-
matically regulated, as heretofore described,
and the correct level simultaneounsly indicated ole

by the coincidence of the counter spirit-levels

a@. “LIheindex-bar B is then raised to any re-
quired aungle of a scale-inch—say one-quar-
ter—in order toindicate to the follower tracks- -
man what the required thickness of the ‘“shim’’ 05
shall be, which, being ‘tied,”” eompletes this
portion of the track adjustment. -

- To‘‘curve’’ the track, the spreading-gage G
18 set, as heretofore stated, to the required dis-
tance of ‘‘spread’’ between the constructive
carve-rails, and the index-bar B raised from

1O0

1ts eoineident level with the. gage-bar A to the

degree-angle of elevation of the outside curve.-
rail, when, the pivot end of said gage-bar re-

maining or being placed upon that side which 105

rails are then ‘‘ worked’' until the Index-bar

~comes to a level, as indicated by its spirit-tube

@', when the spread of the curve and its angle
of dip will have been simultaneously regu-
lated, and it only remains for the thickness of
the shims to be determined, as before stated,
to complete the second operation.

To determine and regulate the “grade”—' 1 5
either level, down, or up—ofthe constructive
track: Forthe first, attach the gradient bar D
upon the advancing side of the gage-plate
as heretofore stated, and having put the stand-
ard end of the bar by its travelers r—which, 120
together with all said spindle-rollers, are in-
terchangeable, upon the .top of the evenly-
abutting end of one of the constructive rails
R next adjacent to the already set track-rails,
which will also ineclude the top flange of said 125
rail between the clasping-rollers » of the roller-
plate C, see that said end of the baris jammed
aud set by the set-screw " upon the tops of
the bracing-flanges of the standards I, which
should bring the naught-mark of the inch- 130

[IO

Scale,sighted through the slot &, to be coinci-
dent with the horizontal level mark or pointer
made, as shown, into the margin of said slot,
and when the bar D shall have been trundled




upon the farther end of said rail R, and the |

rail worked until said bar 18 indicated by

 its spirit-tube to be on a level, the required

grade of this porblon of the track will be ac-
complished, this advance operation being of
course next followed by the gaging and level-

 ing coregulative processes,as before deseribed.
- For the second operation, to determine the

IO

s

downgrade, place the travelers of the roller-
plate C” in the same position as described in

the beginning of the level-grade process, then
. raise the outer end of the bar D until the de-

sired angle of inclination 1s reached, as here-
tofore stated, upon the inch-scale I, and when
said roller- plate shall have been trundled up-
on the lower end of the construective rail R,

~and the rail worked until the gradient bar is

20

on level, the downgrading will be completed.
The same oper atlon will be performed to de-
termine the upgrade, only that the position
of the gradient bar D will first be reversed in

its relation to and with the gage-plate C, in
that said bar shall be attached to the other or

- counter-standing lug ¢ upon the opposite side

25

of the bars A and B, so as to follow them in-

- stead of being, as heretofore, trundled in ad-

4.0
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55
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vance.
It will be readily observed eSpeclally by

those skilled in the art, that the above-de-
seribed invention affords a very speedy, cer-

tain, as well as convenient,combination of co-

operative elements for producing the intended
results, the gradient device being, for instance,
an especially effective adjunet of the other,
either following or advancing co-operative de-
vices; for, let the gradient bar be made as de-
scrlbed with a length, say, of twenty-two feet

-between the pivot and the median line of its

inch-seale, then upon setting said bar to one
inch of melme by said scale in the aforesaid

“grading operations a certain grade of twenty

feet to the mile, or one in two hundred and
sixty-four, 1s determined almost simultane-
ously Wlth the eo-operations of gaging and lev-
eling the same constructive track. Again, in
order to avoid any possible inconvenience
which might arise upon reaching a ‘‘reverse
curve'’ to be constructed or repaired which
might require the transfer or reversal to the
opposite side of the track of the respective ends
of the leveling-bars and their gaging-plates,
an additional are standard, similar to that

“herein designated as H, and another similar

index-bar, may be attached and pivoted in re-
verse order to the gage-bar A in any suitable

way without essentially changing or limiting |

the characteristic features of my invention as
herein deseribed, and in a similarly supple-
mental way the standing lugs ¢ might be made
to swivel, so as to allow said gradient to ac-

commodatingly work, as above described, on |
~an up or down curve grade.

Therefore

|
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‘What Ieclaimas new and desire to s secure by

Letters Patent, is—
1. In the enﬂ'meerlnﬂ' apparatus herein de-

scribed, the combmatlon of the gage-bar, the
index- bar and the gradient bar, respeetwely
furnished with the Spirit-levels, the hinging
pivots, the scale-standards, and the carrier-

plates, the last respectively provided with the

spindle-rollers, the curve-gage, and the alter-
native lugs, all made and adjusted substan-
tially as and for the purposes herein specified.

2. The combination of the gage-bar having
spirit-level, scale-standard, and carrier-plates,
the last respectively provided with hinging

pivot, spindle-rollers, and curve-gage, with

the index - bar having counter spirit-level,.
spring-latch, and set-serew, substantialiy as -
| -'80_

and for the purposes herein specified.

3.- The combination, with the gage-bar, of-

the spirit-level, the notched and are slotted

“scale-standard, and the carrier-plates respect-

0

5

ively provided with the spindle-rollers, curve-

gage, and hinging pivot, substantially as and

for the purposes herein specified.

4. The combination, with the index-bar, of
the counter spirit-level, the spring-latch, the

set-screw, the pointer- m&rked bearing- plate, ~
990

and the hmgmg pivot, substantially as and
for the purposes herein specified. -
5. The combination, with the ad]uncbwe

oradient bar, of the Splt‘lb level, the head-
straps, the sight-slot, the St&ndard-slot, the

set-screw, the interchangeable hinging pivot,

and the scale-standard, the last rigidly fixed
upon the carrier-plate havmu clasping-rollers

and travelers, subsbantlally as and for the
purposes herein specified.

6. The carrier-plates herein deseribed, re-
spectively furnished with the mterchanweable
spindle-rollers, and severally attached to the

35

IOO

respective gage, index, and gradient bars,sub-.

stantially asand for the purposes hereln Spem

- fied.

7. The combination of the mtermedlal curve-

bearing ﬂanﬂ'e the hanger, the set-screw, and
the rewulabwe mdents with the spindle-rollers
of the carrier- -plates of the gage and index
bars, substantially. as and for the purposes
herem specified.

8. The interchangeable spindle- rollers, sev-
erally counter-adjusted on and in the respect-

1ivecarrier-plates of the regulative gage,index,
and gradient bars, substantially as and for

the purposes herein specified.

In testimony whereof I affix my 81gnature in

presence of two witnesses.
C. M. FERGUSON

Witnesses:
P. R. GUIRVITS,
C. D. ELLw,
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'ga,ge having its sliding bar previded with the
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