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To all whom it may concern: 
Be it known that I, NELSON SPOFFORD, of 

Elaverhill, county of Essex, and State of Mas 
sachusetts, have invented certain Improve 
ments in Engineers' Transit-Instruments, of 
Which the following is a specification: 
This invention relates to certain improve 

ments in engineers' transit-instruments, its ob 
ject being to facilitate the alignment depend 
ing upon the radial arm of the lower clamp 
and tangent device, and also to facilitate the 
laying out of railroad-curves, or the arcs of cir. 
cles for any other purpose in which a transit 
instrument is required. 

Previous to my invention the said radial 
arm of the lower clamp, so far as I am aware, 
has always been made solid at the point where 
it is compressed between the ends of the tan 
gent-screws, rendering it necessary, in order 
to communicate the proper lateral motion to 
said radial arm, to operate both tangent-screws 
at the same time, which is attended with great 
inconvenience. 
The first part of my invention is intended 

to obviate this difficulty; and it consists in 
constructing the said radial arm with a vertical 
longitudinal slot at the end, which is clamped 
between the two tangent-screws, rendering 
that portion of said arm slightly compressible, 
so that one tangent-screw may be operated at 
a time to adjust the arm, the elasticity of the 
metal causing the parts to resume their nor 
mal position on releasing either tangent-screw, 
enabling the operator to bring the cross-hairs 
of the instrument to a final accurate align 
ment with ease and facility. 
The second part of my invention consists in 

a combination of devices, more fully hereinaf 
ter set forth, whereby the laying off of railroad 
curves, or the arcs of circles for any other pur 
pose, is facilitated. 

In the drawing, Figure 1 represents a plan 
view of my invention, the telescope, as well as 
portions of both main plate and vernier-plate, 
being removed, in order to show the lower 
tangent-screws and my improved radial arm. 
Fig. 2 represents a vertical longitudinal sec 
tion through the center of radial arm and its 
clamp-screw and brake, on the line a b of Fig. 
1. Fig. 3 represents a vertical cross-section 
on line c d of Fig. 2; Fig. 4, a vertical section 

on line e f of Fig. 1; Fig. 5, a detached view 
of tangent-screw and spring-bolt and their 
Supports; Fig. 6, a sectional view of the clamp 
ing device of the vernier-plate; and Fig. 7, a 
modification thereof, . - . 

In the drawing, the letter A represents a ver 
nier-plate, and T the radial arm of the lower 
clamp or tangent device secured upon the ver 
tical axis O, and through the end of which is 
formed a vertical longitudinal slot, S, render 
ing that portion of the arm which falls between 
the tangent-screws Hand Islightly compress. 
ible, the metal being sufficiently elastic to 
cause the parts to assume their normal posi 
tion immediately after releasing either of the 
tangent-screws, thus enabling the operator to 
bring the cross-hairs of the instrument to an 
accurate final alignment by turning only one 
of the tangent-screws at a time. The letter 
G represents a radial arm secured upon the 
Vertical axis O, and located immediately be 
low the main plate A, and provided with a 
brake, R, operated by means of a clamp-screw, 
F, extending through the center of the radial 
arm G, by means of which said arm may be 
firmly clamped to the vertical axis O of the 
main plate. The letter Erepresents a tangent 
Screw passing through one arm of a bracket 
secured to the vernier-plate, and B a spring 
bolt mounted in a sleeve secured in the oppo 
site end of said bracket, and provided with a 
clamp-screw, Z, connected with and operating 
a screw-eyebolt, a y. (Clearly represented in 
Fig. 4.) The letter D represents a detent 
formed on the rear end of the radial arm G, 
and setting between the ends of the tangent . 
screw E and spring-bolt B. The letter C rep 
resents a clamp-screw, passing through the 
Vernier-plate, for the purpose of clamping the 
same in position. 
The operation of my invention is as follows: 

The instrument being set over the tangent point 
of the curve, with vernier-plate A clamped at 
zero, the telescope is reversed and accurately 
aligned upon the back-staff by operating either 
of the tangent-screws H or I, as previously 
described. The spring-bolt B is then clamped 
by operating the clamp-screw Z, drawing up 
the eyebolt a y against said spring-bolt, and 
holding it securely. The tangent-screw E is , 
then turned back, the detent being pressed 
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back ih contact with its point, and, as the 
Spring-bolt is clamped and cannot follow it, a 
space, k, will be left between the spring-bolt 
and the detent D, the position of which is 
shown in dotted lines in Fig. 5. By this op 
eration the vernier-plate is turned on its cen 
ter, and any small angle may be set off as re 
quired, while the space k will be the exact arc 
measure of any angle set off. The vernier. 
plate is then clamped by means of the second 
ary clamp-screw C, and, supposing the curve 
to turn to the left, the telescope is in position 
to align the chainman for the first stake of the 
curve. To set the second stake the clamp 
screw F is released, after which the radial arm 
G may be moved to the right until the detent 
D comes in contact with the spring-bolt B, 
leaving the space k between the end of the 
tangent-screw E and said detent. The clamp 
screw C is then released, after which the tele 
scope and vernier-plate are turned to the right, 
carrying with them the tangent-screw E until 
its point comes in contact with the detent D, 
thus turning the telescope through an are 
equal to the angle first set off. The parts are 
clamped in this position, and the chainman is 
then aligned and the second stake set, and the 
operation is thus continued to the end of the 
work. 

What I claim, and desire to secure by Let 
ters Patent, is 

1. The combination of the eyebolts a gy and 
the headed female screw Z, forming a clamp 
for holding the bolt B in its adjusted position, 
substantially as and for the purpose described. 

2. The combination of the bolt B, a suitable 
clamping device for holding it in its adjusted 
position, and tangent-screw bolt E, for the 
purpose of forming one side of the limiting 
space between the holes B and E of the detent 
D, substantially as described, and for the ob 
ject specified. 

3. The combination of bolt or abutment B 
with the detent D and the tangent-screw E, 
for the purpose of forming a limiting space 
between the abutment B and the said screw, 
substantially as described, for the object here 
in before set forth. - 

4. The combination, in a transit-instrument, 
of the slotted radial arm T and tangent-screws 
H I, all arranged to operate substantially as 
described. 

NELSON SPOFFORD. 
Witnesses: 

JoHN S. SPOFFORD, 
WILLIAM E. BLUNT. 

  


