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Walter F. Roper and His Early Years
Walter F. Roper (Figure 1) was the eldest child of Charles Fred-

erick Roper. He was born February 9, 1881. Roper’s formative 

years were profoundly inÀuenced by both engineering and exper-
imentation. The inÀuences of his early years and the environment 
of growing up amongst his inventive family predecessors are criti-

cal to understanding his approach to the ¿rearms matters he inves-

tigated later in life. Born into a family where mechanical ingenuity 

was part of everyday life, Roper’s father served as a mechanical 

engineer for a large industrial concern. In addition to this profes-

sional role, his father maintained a personal workshop and labo-

ratory at his home where he developed machines and processes of 

his own invention. These surroundings proved invaluable to the 

development of the young Roper. 2 

Walter’s father, Charles Francis Roper (Figure 2) was born in 

Manchester, New Hampshire, on December 10, 1847. Charles at-

tended French’s Business College in Boston. But his true inventive 

genius was developed at his father’s shop in Amherst, Massachu-

setts at The Roper Repeating RiÀe Company.  Here Charles went 
from being a bookkeeper to working in the machine shop. He fol-

lowed his father’s business working on the manufacture of knitting 

machines and guns. He learned much and eventually invented and 

patented the ¿rst successful automatic screw machine for use in 
textile manufacturing. He eventually sold the patent to the Draper 

Works and went into its employ. While there he rose to prominence 

as an inventor of automatic appliances of so varied a nature that he 

had been placed in charge of the company’s experimental depart-

ment. When that department was discontinued, he severed his con-

nection with the Draper Co., and established the C.F. Roper Co., 

for which he built a factory that turned out several inventions of his 

creation. While at Draper, Charles received about 100 patents. For 

his own company, he invented the Roper propeller for motor boats, 

a very ingenious and practical appliance, besides numerous other 

attachments for automobiles, etc.3 In the 1900 Census, Charles list-

ed his occupation as “inventor”.  But before Walter’s father, came 

his grandfather Sylvester H. Roper.
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Figure 1. Walter Roper circa 1945.1  

Figure 2.  Walter Roper’s father, Charles Roper.2    
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Sylvester Howard Roper (Figure 3) was born on November 24, 

1823, in Francestown, New Hampshire. The son of a cabinetmak-

er, Sylvester Roper inherited both a craftsman’s skill and a fascina-

tion with mechanics. By the age of twelve, he had built a stationary 

steam engine, and at fourteen he constructed a locomotive engine 

using drawings before ever seeing an actual locomotive in person. 

As a teenager, Sylvester Roper left home to work as a machinist, 

moving between Nashua, New Hampshire and Manchester, New 

York, before eventually settling in Boston, Massachusetts in 1854. 

His early career established him as a versatile inventor capable of 

working across diverse mechanical disciplines.

Sylvester’s career spanned an impressive array of mechanical 

devices. He designed sewing machines, ¿rearms, hot air engines, 
machine tools, automatic ¿re escapes, furnaces and screw-making 
machines. His restless curiosity and engineering ingenuity led him 

to continually experiment with new forms of mechanical power - 

especially steam.

During and after the American Civil War, Sylvester Roper col-

laborated with Christopher Miner Spencer, creator of the Spen-

cer Repeating RiÀe. The two men pioneered revolving shotguns 
and later developed designs that would lay the groundwork for the 

pump-action shotgun. Their Roper Repeating Shotgun, patented 

in 1866, utilized a unique revolving cylinder mechanism and in-

troduced the concept of a screw on shotgun choke – a signi¿cant 
innovation in shotgun performance.

Sylvester Roper’s most famous contribution to transportation 

was his steam-powered bicycle, ¿rst demonstrated publicly in 
1869 in Roxbury, Massachusetts. Considered the ¿rst self-pro-

pelled two-wheeled vehicle in America, it predated the practical 

gasoline motorcycle by decades. The machine featured a twin-cyl-

inder steam engine mounted in a hickory frame, with iron-shod 

wooden wheels. A ¿rebox and boiler, fueled by charcoal, were sus-

pended between the wheels. Steam from the boiler powered rods 

connected to the rear wheel. Ingeniously, a cable-operated throttle 

and spoon brake were controlled via the handlebars, while foot-

rests were mounted on the axle ends.

Sylvester Roper continued re¿ning steam vehicles into the 
1890s. With support from the Pope Manufacturing Company, he 

built an improved steam bicycle intended as a pace-making ma-

chine for bicycle races. By this time, gasoline engines were emerg-

ing, but Sylvester Roper remained committed to steam power.  On 

June 1, 1896, Sylvester Roper was testing his improved machine at 

the Charles River bicycle track in Boston. After several high-speed 

exhibition laps – reportedly covering a mile in just over two min-

utes – Sylvester Roper collapsed and died of heart failure mid-ride. 

He was 72 years old (Figure 3).4 Roper had been commissioned to 

build this motorcycle as a “pacer” by Col. Albert Pope, owner of 

Pope Columbia Bicycles - Safety Bicycle. Roper had created an 

eight horsepower steam powered motorcycle that proved it could 

run 40 mph.5 (At that time, Pope bicycles was run by Albert Pope’s 

nephew Harry M. Pope. Harry M. Pope became a noted gunsmith, 

riÀe barrel maker and marksman about whom several books have 
been written).

Walter Roper’s early years of experimentation
During his preparatory and college years, Walter Roper spent 

portions of his summer vacations working in his father’s experi-

mental shop, where he had the opportunity to bring his own ideas 

to life. Encouraged by his father’s belief that the best way to test a 

concept was to build it, Roper translated his notions about ¿rearms 
and mechanisms into working prototypes. Although many of these 

early experiments did not yield practical results, they provided him 

with hands-on experience and laid the foundation for his later inno-

vations in ¿rearms design.  Among Walter Roper’s early projects 
were several radical steam engines and ¿ve different gun actions. 
Through these experiments, he developed a deep understanding of 

mechanical requirements for reliability and performance – insights 

that would later shape his signi¿cant contributions to the ¿eld of 
¿rearms engineering.

Roper attended the Massachusetts Institute of Technology 

(MIT), where he graduated in 1903 with a degree in mechanical 

engineering (Figure 4). A review of the 1903 MIT yearbook re-

veals that Roper was a member of Phi Beta Epsilon fraternity, but 

apparently was not a joiner of the other activities worthy of note in 

Figure 3. Walter Roper’s 

grandfather, Slyvester Roper 

Circa 1880s (left) and  

illustration from June 6, 1896 

Boston Globe announcing  

his death (right).  
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the yearbook. After graduating from MIT, he then went to work for 

his father at the experimental department of Draper Co.

The 1910 census lists Roper as a business agent in the boat pro-

peller business. At this time, he had to be working for his father’s 

new business. In his September 12, 1918 draft registration card, 

Roper identi¿es himself as the factory manager at Van Norman 
Machine Company in Spring¿eld, Massachusetts, but his resi-
dence remained in Hopedale, Massachusetts. In the January 12, 

1920 census Roper identi¿es himself as a manager at a machine 
tool company, surely Van Norman. The Van Norman Company 

was a producer of milling and grinding machines which existed 

under that name from about 1890 to around 1972.6

All available information points to Roper going to work for 

Smith & Wesson (S&W) around 1920 to 1921. He received direct-

ly from the factory his Third Model Perfected on November 16, 

1920.7 A good indication he was an employee at the time.  Roper 

worked at S&W until the late 1920s. The reason for his separation 

is not speci¿cally known. It must be observed that 1929 was not a 
good time in corporate America, but to date no speci¿c informa-

tion on why he separated has come forth. Little information exists 

as to exactly what Roper’s roles were at S&W. He is credit with 

creating a game called Match-Par, delineated below, which S&W 

published information on, as well as working with Roy Jones on 

sight improvements. Many letters exist wherein Roper is writing 

on behalf of S&W to those interested in S&W pistols and target 

shooting in particular (Figure 5). He was also involved with the 

activities of the Spring¿eld Revolver Club at this time, a range 
with close ties to S&W. His role seems to have been tied to target 

shooting, sales and promotion of S&W in the shooting community 

and a consultant on design issues. 

In the April 5, 1930 census, Roper is listed as an insurance sales-

man. A job at this vantage that does not seem to ¿t Roper at all 
and probably was pursued out of necessity. It is at this point in 

time that Roper begins what becomes his de¿ning work. He starts 
to experiment with pistols in earnest working as a consultant for 

Harrington & Richardson Co. (H&R) in early 1931.  A dedicated 

experimenter and proli¿c writer, Roper combined a craftsman’s 
eye for detail with a willingness to challenge orthodoxy. He built 

custom sights, modi¿ed revolvers and single-shot pistols and used 
controlled tests to measure results rather than relying on anecdote. 

The balance of this article will explore some of his experiments 

and how he affected the future development of target pistols.

 

Walter F. Roper’s Experiments with the Smith & Wesson 
Straight Line Pistol

Stepping back in time slightly, in the 1920s, while working with 

Smith & Wesson, Roper undertook a series of experiments aimed 

at improving the performance of the company’s then-new Straight 

Line pistol (Figure 6). His work addressed critical shortcomings 

in the pistol’s action and ultimately demonstrated how thoughtful 

Figure 4. 1903 MIT Class Picture, Walter Roper a member. 

Figure 5.  Roper S&W letter concerning Straight Line pistol to Walter 

S. Conner from Walter Roper as an S&W employee. 
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mechanical redesign could unlock the ¿rearm’s full potential. This 
work is important to his latter work at H&R, in particular on single 

action trigger redesign issues. 

The Straight Line pistol, introduced as a precision single shot 

target pistol, initially promised exceptional accuracy. It was of a 

radical new design, being that it was a striker ¿red pistol, akin to 
a bolt action and represented an entirely new offering from S&W, 

on a completely new pistol platform (single shot, side pivot action, 

striker ¿red; (Figure 7). However, competitive shooters soon en-

countered a persistent issue: the trigger pull was inconsistent, and 

in colder environments, the striker occasionally failed to deliver 

suf¿cient force to ignite the cartridge. These malfunctions were 
particularly problematic during indoor winter matches, undermin-

ing the pistol’s reliability in competition.

Roper identi¿ed two primary concerns:

1. The variable trigger pull that hindered precise shooting.

2. The inconsistent striker energy caused by the pistol’s long slid-

ing hammer becoming gummed with grease and stiff in cold 

temperatures.

Roper’s ¿rst approach was inspired by bolt-action riÀes, such as 
the Spring¿eld. He sought to adapt the double-throw trigger mecha-

nism commonly used in those riÀes to the Straight Line pistol. This 
design allowed for a safer engagement and provided a crisp, uni-

form let-off – albeit with a slight “take-up” phase unfamiliar to pis-

tol shooters. While this initial trigger design succeeded in smoothing 

out the pull and eliminating the dangerously shallow engagement 

notch of the original S&W system, it did not resolve the underlying 

problem of insuf¿cient hammer force in adverse conditions.

The Breakthrough: Swinging Hammer Design

After further study, Roper concluded that the fundamental solu-

tion required abandoning the striker system altogether. He devel-

oped a swinging hammer mechanism – a more conventional de-

sign – that interfaced with a trigger operating in a familiar manner 

to shooters. This innovation transformed the pistol’s performance:

•	  It provided consistent ignition regardless of temperature or lu-

brication conditions.

•	 It maintained a superior trigger feel, essential for compet-

itive precision shooting.The modi¿ed Straight Line pistol,  
illustrated in his design notes (Figure 8), proved to be  

exceptionally accurate.8

Figure 6.  S&W internal 

memorandum documenting a 

Stright Line given to Roper for 

experiments. 

Figure 7.  S&W Straight Line pistol with action open. 
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Notable Design Insights

One of Roper’s most intriguing contributions was the placement 

of the hammer notch on a connecting link rather than directly on 

the hammer itself. This arrangement arose from the pistol’s limited 

internal space and demonstrated how constraints can drive creative 

solutions. Importantly, the mainspring pressure in this design act-

ed at a right angle to the sear-engaging surface, a feature Roper 

recognized as a hallmark of the safest and ¿nest trigger pulls in 
high-quality ¿rearms. While this resolution ¿xed many issues, it 
was never implemented by S&W. But it did provide Roper with 

valuable insight into trigger mechanics which he needed in ad-

dressing such issues with the H&R United States Revolver Associ-

ation (U.S.R.A.) model discussed below (the designation U.S.R.A. 

was in reference to the United States Revolver Association, the 

main U.S. sanctioning body of pistol competition in the 1930s). 

Where is that swing hammer Straight Line pistol today?

The Evolution of Short and Speed Actions in Handguns
In both competitive target shooting and practical ¿eld use, lock 

time – the interval between trigger release and bullet exit – has 

always been critical. Even a fraction of a second can introduce 

misalignment and ruin a shot. Reducing this delay became a cen-

tral engineering challenge in the early 20th century, spurring inno-

vations in short actions and speed actions. Two landmark designs 

from H&R, the U.S.R.A. Model pistol and the later Ultra Sports-

man revolver – illustrate this evolution, with the work of Walter 

F. Roper providing invaluable insight into the creation of these 

mechanisms.

Walter F. Roper and the U.S.R.A. Speed-Action Concept

Walter Roper, chronicled the development of the U.S.R.A. Mod-

el’s action in a 1934 article for The American RiÀeman.9 Roper’s 

commentary not only described the mechanical innovations, but 

Figure 8.  S&W Straight Line 

pistol with swinging hammer 

cocked.8  

Figure 9. U.S.R.A. brochure 

from Harrington & Richardson 

Arms Company circa 1933. 
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also explained the why behind them – emphasizing shooter expe-

rience as much as engineering. Roper remarked that early versions 

of the U.S.R.A. Model struggled with reliable ejectors, sear dura-

bility and trigger quality during extended indoor seasons. By the 

time of his article, these “when and if” challenges had been solved, 

allowing him to assess the pistol’s speed-action concept in full.

In the U.S.R.A. Model, Roper sought to provide: a short ham-

mer fall without compromising ignition, a crisp 2‑pound trigger 

pull mandated by American competition rules and a pistol able 

to endure heavy indoor-season use without wear or malfunction.  

The resulting speed‑action achieved these goals through balanced 

trigger geometry, crisp creep‑free break, rebounding hammer and 

cobalt alloy steel components heat‑treated for durability (Figure 

9). Unlike European pistols that used set‑trigger mechanisms to 

manage heavy mainsprings, Roper avoided that complexity and 

achieved a single‑action mechanism that maximized speed and 

simplicity.

Short Actions in Revolvers: The Ultra Sportsman
While the U.S.R.A. rede¿ned single‑shot speed actions, revolver 

designers faced different challenges. Modi¿ed Colt and Smith & 
Wesson revolvers experimented with shorter hammer throws, but 

cylinder indexing required careful timing to avoid misalignment 

and accuracy issues. In creating H&R’s Ultra Sportsman, a .22 cal-

iber revolver, Roper solved this problem by using the Sportsman 

Model nine‑shot cylinder platform (Figure 10). This reduced rota-

tion per shot, increased capacity, and provided one of the fastest 

lock times in rim¿re revolvers of its era.9, 10

Enduring Contributions

The innovations documented by Roper and realized by him in 

H&R’s designs, established principles still guiding handgun engi-

neering: minimize lock time, provide crisp consistent trigger pulls and 

balance speed with reliability. These pioneering efforts of the 1930s 

paved the way for modern competitive and sporting handguns.

Walter Roper’s Work on Pistol Sights
Walter F. Roper’s experiments with pistol sights revolutionized 

conventional approaches to target shooting. His ¿ndings empha-

sized that proper sight alignment, rather than focusing intently on 

the bullseye, was the key to improved accuracy.  During one test 

session, Roper arrived at the range without regulation targets and 

used a blank piece of paper instead. Surprisingly, his groups were 

tighter than usual. This led him to theorize that shooters bene¿t 
from ignoring the bullseye and concentrating solely on maintain-

ing precise sight alignment. Roper recommended a training exer-

cise where shooters turn the target blank-side out and ¿re a string 

Figure 10. Ultra brochure from 

Harrington & Richardson Arms 

Company circa 1937.  

Figure 11.  Illustration Roper single plane sight.12 
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of shots, then compare scores with normal bullseye targets. Fre-

quently, results were equal or better, proving alignment’s impor-

tance.11

Developing the Single-Plane Sight

From these insights, Roper created the innovative “single-plane” 

sight. Traditional Patridge sights required shooters to reference 

multiple planes – the front sight, rear notch, and bullseye – lead-

ing to eye movement and complexity. Roper’s design aligned all 

reference points in one plane and introduced a single vertical band 

of light for lateral alignment (Figure 11). Wide tops on both sights 

simpli¿ed vertical alignment and reduced visual strain.12

Reception and InÀuence
Although highly effective, the single-plane sight’s unconven-

tional appearance limited its adoption. Roper himself observed 

that shooters often prioritize aesthetics, remarking, “the instrument 

board sells the car.” Despite this, his experiments inÀuenced fu-

ture sight designs and remain signi¿cant in the history of compet-
itive handgun shooting.

Target pistol sights before World War II left a lot to be desired. 

As a rule, the sights were small, the adjustment screws were very 

small and the sights did not have any type of known adjustment, 

such as 1 click equals one inch at 25 yards. But worst of all, the 

sights of this era were known to shoot loose during a match and 

thus ruin a competitor’s score. Roper was very frustrated with this 

situation and modi¿ed his own S&W Third Model Perfected single 
shot to provide for a locking mechanism in the windage adjustment 

so that it did not shoot loose during matches. When brought on as 

a consultant for H&R on the U.S.R.A. model, Roper developed in 

about 1932 a four-position front sight that provided for known ver-

tical adjustment changes at distance, which was self-locking. This 

sight was adopted in the H&R U.S.R.A. Model and Sportsman 

revolver and stayed in production with that revolver until 2000. 

This vertically adjusting sight was a signi¿cant improvement (Fig-

ure 12). Also, after Roper became involved, the size of the wind-

age adjustment screws on the U.S.R.A. were increased to provide 

more mechanical purchase reducing the chance of shooting loose. 

Roper was not satis¿ed with the factory target sight offerings 
in the 1930s. He developed for the Colt pistols his own adjustable 

sights that would ¿t a Colt factory target sighted gun without the 
need to modify the pistol (Figure 13 and 14). His sights were larg-

er, provided positive known adjusts for both elevation and wind-

age, and were simply a superior target sight compared to the Colt 

offering. Granted they may not have been as dainty and elegant as 

the Colt variant.14

Figure 12. U.S.R.A. front sight 

cutaway (left) and H&R front 

sight illustration13 (right). 

Figure 13. Colt factory front 

target sight, Roper custom 

front target sight for Colt and 

illustration of Roper front 

target sight for Colt14 (top, 

left to right). Colt factory rear 

target sight, Roper custom rear 

sight for Colt side view and 

Roper custom rear sight for 

Colt top view (middle, left to 

right).  Illustration Roper rear 

sight for Colt14 (bottom).
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So, what happened - the manufactures took notice of Roper as 

well as Buchanan, King, Pachmeyer, Jesse Harpe and others and 

they started improving their target sight offerings. H&R was ¿rst, 
with Roper at the helm making the changes noted and further devis-

ing a superior rear sight for the U.S.R.A. to provide even shadow-

ing no matter what the lighting conditions. Then Smith & Wesson 

just before World War II introduced the “Micrometer” adjustable 

rear sight on the K-22 Masterpiece revolver. Roper predicted in 

1945 that the Masterpiece with its re¿ned short fall action, min-

imal trigger travel and micrometer self-locking adjustable sights, 

will become one of S&W’s best liked guns. This model became 

the Model 17 and is still in production today, with these features 

having been incorporated into numerous other models, proving 

Roper’s prediction of 80 years ago was very true.15

Sight Radius and Barrel Length: Walter F. Roper’s 
Experiments in Handgun Accuracy

For generations, competitive pistol shooters and gunsmiths ac-

cepted a simple truth: a longer sight radius—the distance between 
a ¿rearm’s front and rear sights—meant better accuracy. The logic 
was compelling and often illustrated with diagrams showing how 

small sighting errors magnify as distances lengthen. But in the 

1930s and 1940s, American pistol experimenter Walter F. Rop-

er began asking a radical question: Is this always true? Through 
painstaking tests and collaborations with fellow marksmen like 

General Julian S. Hatcher, Roper discovered that the relationship 

between sight radius, barrel length, and shooting accuracy was far 

more complex than conventional wisdom suggested. 

Figure 14. Advertisement 

for Roper sights for Colts.  
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The Traditional View: Longer Equals Better

Early shooting manuals con¿dently asserted that increasing sight 
radius always improved aim. Charts compared “long radius” and 

“short radius” sighting errors, demonstrating how a misalignment 

at the front sight produced a proportionally smaller error on target 

when the sights were farther apart. This principle became accepted 

doctrine: extend the barrel, stretch the sights, and watch scores 

improve. The result being that 10-inch radius sight (maximum al-

lowed) single shot pistols were all that were being produced in the 

1920s.  Roper, however, noticed contradictions in the ¿eld. Some 
shooters posted better results with shorter-barreled pistols. Was the 

old rule universally valid, or did individual factors – eye focus, 

steadiness, even comfort – play a larger role than anyone realized? 
See Fig. 16.

Roper corresponded widely with fellow marksmen. Among his 

most notable collaborations was with General Julian S. Hatcher 

(Figure 14), whose own performance at the Bisley range in En-

gland, with the short barreled U.S.R.A. Model informed much of 

the era’s debate over barrel length and accuracy. (Hatcher, Captain 

of the U.S. International Small-Bore RiÀe Team 1931, was given 
a 7-inch barreled experimental U.S.R.A. pistol by Roper to take 

to the matches in England. Hatcher scored a perfect score of 100 

and his team mate Henry Renshaw scored a 98, taking ¿rst and 
second places in the pistol match. The riÀe team won the pistol 
match!).16 Together, Hatcher and Roper, exempli¿ed a new scien-

ti¿c approach to handgun shooting – one grounded in data, rather 
than tradition.17

The Sighting Triangle Method: Measuring Human Error

A central innovation of Roper’s work was the three-shot sighting 

triangle measurement system, a system originally developed for ri-

Àes and noted in the American RiÀeman. Roper adapted its use to 

pistols. This system sought to measure accuracy not by target score, 

but the size of the group. The smaller the triangle, the more consis-

tent the shooter’s sight alignment. To begin with, as much variable 

in accuracy as possible is to be eliminated. This is rest shooting, 

wherein the shooter establishes consistency of position and distance 

of eyes from sight. Then after achieving the perfect setup, using an 

assistant, the aim point is moved until the aiming point aligns with 

the sights at rest. This then allows the shooter to repeat the shot and 

not strain to ¿nd the aiming point. In addition, a second piece of 
paper is fastened behind the aiming point to keep record of the thee 

shot group.  Roper used this method to compare different sight ra-

dii, front and rear sight widths and numerous other con¿gurations 
without the confounding variables of score (Figure 16, 17). From 

this setup and the resulting triangle patterns variables in sight setup 

could be studied in order to reach conclusions. It became one of his 

most inÀuential tools in target pistol interpretation of accuracy.19  

Figure 15.  Hatcher on ¿ring line at Bisley Range England 1931 with 
seven-inch U.S.R.A. – H&R Advertisement, American RiÀeman, 

Sept. 1931, page two. (In Hatcher’s book Textbook of Pistols and 
Revolvers he states that he used an eight-inch USRA at Bisley, but he 

also publishes excerpts from a letter in this book regarding this pistol 

by Walter Roper, wherein Roper states that the pistol was a seven-inch 

model. The author has a copy of Hatcher’s personal ¿rearms inventory 
from 1948 wherein he lists two USRA pistols as 10-inch models and 

one seven-inch model, serial number 1287, which corresponds to 1931 

production and is noted as being from H&R. The author believes it is 

more likely that the pistol used was a seven-inch model, note the pistol 

currently shown on the NRA Museum web site as being this Bisley 

winning pistol is a 10-inch model and certainly it is not correct.)18 

Figure 16. Sighting Triangles from S&W brochure Better Sights – 

S&W pamphlet dated November, 1923, noting differences in accuracy 

with different sights.20  



132/34

Barrel Length vs. Sight Radius: Two Separate Factors

One of Roper’s most signi¿cant contributions was separating 
two factors that had long been conÀated:

-	 Barrel length affects ballistic accuracy. Longer barrels can stabi-

lize bullets better and generally produce smaller groups in ma-

chine-rest testing. Roper’s data showed that 10-inch barrels out-

performed shorter ones by roughly ¼ inch at 50 yards – enough 

to matter at the highest levels of competition.

-	 Sight radius affects aiming precision, but is primarily a visu-

al and ergonomic factor. A long sight radius reveals alignment 

errors more clearly, but if the shooter’s eyesight or steadiness 

cannot exploit that precision, the bene¿t vanishes. In some cas-

es, shorter radii produced equal or better results by reducing eye 

strain and blur between front and rear sights.  Crucially, Roper 

argued that barrel length and sight radius should be optimized 

independently, rather than assumed to rise and fall together.

Surprising Results: Shorter Sometimes Wins

Roper’s experiments produced counterintuitive ¿ndings. Shoot-
ers testing pistols with both short and long sight radii often record-

ed no signi¿cant difference in group size – or even slight advantag-

es with the shorter setup.  Following Hatcher’s celebrated perfect 

score at Bisley with a seven-inch barrel U.S.R.A. pistol, over sixty 

Figure 17. Sighting triangles 

for three different sight radius 

setups from the same pistol at 

50 yards. 21 

Figure 18.  Top view of Roper 

adjustable sight radius on a 

U.S.R.A. pistol (top) and two 

U.S.R.A. models equipped 

with adjustable sight radius, top 

pistol has Roper Stocks, bottom 

pistol has an early adaptive 

thumb rest for U.S.R.A. model. 
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American shooters tried similar guns; most matched or exceeded 

their previous scores despite the theoretically inferior sight radi-

us.22,23 In experimenting further with this concept, Roper created 

adjustable sight radius guns by slotting the top of the barrel, en-

abling the front sight to be moved back and forth until the optimal 

sight radius for the individual was obtained. This method left the 

barrel length intact, allowing a longer barrel to be used (known to 

be more accurate from a machine rest) while achieving a shorter 

optimal sight radius for an individual shooter’s vision. (Figure 16).  

These results suggested that individual shooter characteristics – 

eye focus, hand steadiness, and the ability to process sight align-

ment cues – often outweighed the inherent accuracy advantages of 

a longer barrel.

Practical Guidance for Shooters

Roper’s conclusions remain instructive for modern competitors:

-	 Determine your personal optimum sight radius. Use sight-

ing triangle tests to ¿nd the shortest sight distance at which 
your aim remains consistent and your sights appear clear. 

- Don’t shorten barrels unnecessarily. Optimize barrel length for 

ballistic accuracy; adjust sight placement separately.

-	 Prioritize clarity over theory. Perfect alignment between sights 

matters far more than long sight radius; minor aiming errors are 

less damaging than sight misalignment.

-	 Balance speed and precision. Shorter sight radii may allow fast-

er sight acquisition in timed and rapid-¿re stages without sacri-
¿cing accuracy.

Roper’s Legacy

Walter F. Roper’s meticulous experiments bridged craftsman-

ship and science in handgun shooting. By questioning assumptions 

and documenting results, he helped re¿ne sight design, inspired 
adjustable sight systems and moved the industry to provide better 

sights for future generations of competitive shooters. His work, 

alongside Hatcher’s, marked a shift from folklore of longer sight 

radius equals more accuracy to evidence-based practice in pistol 

marksmanship.24  Roper’s ¿ndings remind us that theoretical ad-

vantages must be tested in the real world. While physics favors 

longer sight radii, practical accuracy depends on the shooter’s 

eyes, hands and ability to hold steady. The true measure of a pis-

tol’s effectiveness lies not in abstract geometry, but in how con¿-

dently and consistently its sights guide the marksman to the center 

of the target. Following these developments, Colt introduced its 

single shot Camp Perry Model in an eight-inch model along with 

the standard 10-inch model. The transition to short barrel offerings 

was complete when .22 target semi-autos were universally provid-

ed in short barrel target variations after World War II.  

Walter F. Roper’s Experiments with Handgun Balance
During the 1930s, competitive handgun shooting evolved rap-

idly as shooters sought ways to maximize precision and comfort. 

Roper’s work on adjustable handgun balance – speci¿cally his 
development of a weighted, detachable fore-end – introduced a 

new approach to customizing ¿rearms for individual shooters. His 
experiments addressed two critical variables: balance and corre-

spondingly sight radius based on barrel length and weight.

Handgun accuracy is inÀuenced not only by barrel length and 
mechanical precision, but also by how comfortably the shooter can 

align the sights and control the ¿rearm’s balance.

-	 Sight Radius: Longer sight radii theoretically allow for ¿ner 
aiming, but not all shooters can comfortably utilize the maxi-

mum sight distance permitted by competition rules (addressed 

in detail above).

-	 Balance: Some shooters perform best with a muzzle-heavy 

pistol, others with a muzzle-light design. Conventional ¿xed-
weight barrels forced a compromise, shortening of the barrel for 

optimal balance reduced accuracy.  Roper observed this conÀict 
and sought a solution that preserved the maximum barrel length 

(10 inches) for accuracy while providing customizable weight 

distribution.

Roper’s Weighted Fore-End Concept

Roper’s innovation centered on a detachable wooden fore-end 

designed to attach to the underside of a pistol barrel (Figure 19). 

Key features included:

-	 Split-Clamp Design: The fore-end split vertically and was se-

cured to the barrel using cross-screws, ensuring stability without 

permanent modi¿cation.

-	 Internal Weight Channels: Grooves/pockets inside the fore-end 

held lead weights allowing ¿ne-tuned weight adjustments.

This modular system allowed shooters to experiment with differ-

ent weight combinations until achieving their optimal “hang” – the 

steady point at which the pistol naturally aligned during aiming.

Observations From Roper’s Experiments

Roper’s trials revealed practical indicators of correct balance:

- Too Muzzle-Light: The front sight “danced,” leading to erratic 

groups and occasional wild shots.

- Too Muzzle-Heavy: The front sight tended to dip, creating 

groups with a “tail” at the six o’clock position.

- Correct Balance: Reduced group size, minimized erratic shots 

and elimination of downward bias.

These ¿ndings underscored that optimal balance varied wide-

ly between shooters due to differences in hand size, eyesight and 

muscular endurance.25

Signi¿cance

Roper’s approach was the precursor to later developments in 

adjustable weight competition pistols. His weighted fore-end al-

lowed shooters to customize weight distribution to their personal 

needs, achieving a bespoke pistol without radical alterations of the 

manufacture’s design. By doing so, he bridged the gap between 

mechanical precision of the manufacture’s design and human er-

gonomics – a principle still fundamental in modern target shooting 

and ¿rearms design.

MATCH-PAR - Walter F. Roper’s Innovative  
Handicapping Game

In the mid-1920s, competitive shooting clubs struggled to allow 

marksmen of varying skills to compete fairly. Traditional handi-

capping often produced arti¿cial results and frustrated top shooters 
whose scores were reduced. Roper, sought to address this chal-

lenge with the creation of the competition system of Match-Par.
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Roper’s Solution: The Match-Par System

Roper’s Match-Par system, ¿rst described and published by 
Smith & Wesson (Figure 20), abandoned conventional handicap-

ping. Each shooter received a personal “par score,” representing 

their expected consistent ability, determined by previous match 

performance and regularly updated by a committee. Rather than 

adjusting ¿nal scores, competitors aimed to equal or exceed their 
par, fostering fairness and personal improvement.

The game relied on consistency rather than absolute scoring 

(Figure 21). Each shooter’s par was based on ¿ve-shot averages 
for pistols or ten-shot averages for riÀes. In matches, outcomes 
were determined by who most closely matched or surpassed their 

personal par. A perfect “possible” score always secured victory.21 

Match-Par brieÀy gained popularity and was praised by shooting 
authority Captain E. C. Crossman, who highlighted its ability to 

encourage new shooters and relieve competitive nerves. However, 

Figure 19.  U.S.R.A. model 

with Roper weighted fore end 

and Roper stocks with inside 

view of weighted fore end 

(top), Colt Woodsman ¿tted 
with Roper weighted fore end 

and Roper stocks (middle) and 

Roper’s personal S&W ¿tted 
with weighted fore end and 

Roper stocks (bottom).  

Figure 20. Cover of Match 

Par Pamphlet produced by 

S&W circa 1926 (left) and 

inside crediting game to Roper 

(right).  
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resistance from elite marksmen, who preferred absolute scoring, 

limited its long-term use. Despite this, Roper’s concept remains a 

notable experiment in equitable competition, reÀecting the evolv-

ing culture of shooting sports in the 1920s and a desire to expand 

competitive opportunities.27

Exploring the Set Trigger: Bridging American and 
European Pistol Performance

By the late 1930s, American marksmen had earned a reputation for 

precision shooting with domestic pistols. Yet, when faced with the 

specialized European Free Pistol a pistol that was not subject to many 

of the restrictions of American target pistol rules, most notably the 

requirement that American pistols have a trigger pull of no less than 2 

pounds - American shooters consistently struggled to match the scores 

achieved overseas. In contrast, free pistols were often equipped with 

set trigger mechanism allowing trigger pull to be reduced to mere 

ounces.. This disparity raised a critical question: Why could European 

competitors consistently excel with Free Pistols, while equally skilled 

American shooters faltered?

The Free Pistol, popular among European marksmen, incorporated 

several distinctive features: a long sight radius, hand-¿tted stocks and 
most notably, an exceptionally light set trigger. These characteristics 

collectively enabled remarkable performance on the international 

stage, with competitors averaging well over 520 out of 600 points 

on standard international targets – a benchmark American shooters 

rarely met.  In contrast, U.S. pistols commonly featured simple trigger 

actions with heavier pulls, often exceeding two pounds. While these 

designs were robust and effective for domestic competitions, they 

lacked the re¿ned feel and responsiveness of the European models.

The Set Trigger Concept

A set trigger mechanism integrates two separate actions within 

a single ¿rearm:

-	 Main hammer and sear: holds the pistol at full cock and provides 

the ¿ring energy.

-	 Secondary “set” hammer and sear: employs a light spring and 

minimal travel, allowing a trigger pull as low as two ounces.

When activated, the secondary hammer releases the main ham-

mer, enabling the shooter to ¿re with almost imperceptible pres-

sure. The result is a smoother, more predictable break – ideal for 

precision slow-¿re shooting.

To evaluate the impact of this feature, Roper experimented by 

retro¿tting an H&R U.S.R.A. single-shot pistol with a simple set 
trigger system (Figure 22). His approach used the pistol’s exist-

ing hammer travel to cock both the main and secondary hammers, 

eliminating the need for additional levers or triggers. The design 

proved cost-effective, compact and adaptable to American ¿re-

arms without compromising their familiar balance.

Further re¿nements addressed practical concerns:

-	 Two-Point Trigger Design: Separated full-cock and half-cock 

engagement points, preventing the half-cock notch from striking 

the trigger during ¿ring.

-	 Anti-Slap Device: Eliminated unwanted trigger movement after 

Figure 22. U.S.R.A. Model set 

trigger illustration. 

Figure 21. Match Par Score Card example circa 1926. 
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release, enhancing control and comfort.

-	 Safety Enhancements: Included deep hammer notches to im-

prove reliability.

Testing con¿rmed what European shooters had long known: 
trigger weight matters. Even skilled marksmen accustomed to 

two-pound pulls saw dramatic improvements when transitioning 

to a properly tuned set trigger. Many achieved scores exceeding 

520/600 on international targets –  levels previously unattainable 

with standard American pistols.  Shooters also noted a qualitative 

difference: the shot seemed to “go off by itself,” eliminating con-

scious trigger press and reducing Àinch. This intuitive feel, com-

bined with consistent mechanics, provided a competitive edge pre-

viously missing from American designs.29,29

Implications for Competitive Shooting

Roper’s experiments highlighted that the gap between American 

and European performance was not one of skill, but of equipment 

and ergonomics. By gradually introducing features like set triggers, 

longer sight radii and ergonomic grips into familiar American plat-

forms, shooters could transition toward Free Pistol performance 

without sacri¿cing comfort or control.  While the production of 
such pistols was limited – partly due to changing market demands 

and corporate transitions—the lessons remain relevant. Trigger re-

¿nement, more than any other factor, can transform a good pistol 
into a truly competitive one.

Walter F. Roper’s Custom Handgun Stocks
Walter Roper’s innovative handgun stocks rede¿ned competi-

tive shooting ergonomics between the world wars.  In the post–

World War I era, factory pistol grips were notoriously uncomfort-

able. Thin, sharply cornered stocks often cut into the shooter’s 

hand, especially under heavy recoil. Shooters improvised with ad-

hesive tape or wax ¿llers. Walter Roper challenged the prevailing 
notion that shooters must adapt to grips, instead of grips adapting 

to shooters.

Collaboration with Mathias Gagne

Although Roper engineered the concepts of custom ¿tted pistol 
stocks, Mathias Gagne, a French master woodworker, executed 

them with artistry (Figure 23). His hallmark checkering style – a 

scalloped or Àeur-de-lis motif – was cut freehand with a V-chis-

el. Gagne’s precision ensured each stock ¿t tightly to the frame, 
eliminating wobble even under heavy recoil. Demand far exceeded 

supply, with Gagne and his son constantly at work in their small 

shop. In later years W.D.H. Nichols was brought in and his work 

was concentrated on stocks for automatic pistol models.

Custom Fit: Roper’s Hand-Centric Method

Roper’s ordering process began with a customer tracing their shoot-

ing hand on paper, ¿ngers spread naturally, with the index ¿nger sepa-

rated from the other three. Measurements of palm length, ¿nger width 
and thumb position allowed Roper to calculate stock dimensions us-

ing empirical formulas re¿ned through hundreds of builds.

Key ¿t parameters included:

1. Filler depth: supporting the second ¿nger under the trigger 
guard.

2. Palm swell placement: locking the stock into the hollow beside 

the thumb to prevent twist.

3. Butt length: extending ¼ inch beyond the last three ¿ngers for support.

4. Stock thickness: fuller on the palm side, reduced on the ¿nger 
side for natural curl.

5. Backstrap coverage: covered for large hands, open for small hands.

6. Thumb rest design: varied height/angle for slow-¿re or  
double-action shooters.

Dynamic ¿tting was tailored to shooting style:

-	 Slow ¿re grips maximized contact and stability.

-	 Timed/rapid ¿re grips were thinner for fast manipulation.

-	 Double-action grips incorporated lateral trigger ¿nger stops to 
reduce trigger slap.

Finishes and materials were also customized. The result was a 

grip described by period advertisements as “¿tting in the palm like 
the hand of a friend” (Figure 24).

Manufacturing Process and Technical Methodology

Each grip was constructed by hand, beginning with a wood 

blank cut to pro¿le, split and in-letted to match a speci¿c frame. 
Contours were ¿led and sanded to exact dimensions, palm swells 
shaped for anatomical lock and checkering applied where traction 

was needed (Figure 25).31

Roper’s grips were part of a broader trend toward ergonomic 

handgun stocks, with contemporaries like Kearsarge Woodcrafts, 

Major Trull, Passco, Sanderson and Pachmayr offering compet-

ing designs. While these makers introduced innovations – such as 

relief carving (Kearsarge) or rubber ¿ller adapters (Pachmayr) – 
none matched Roper’s bespoke precision or artistic checkering. 32

Figure 23. Mathias Gagne at work checkering a Roper grip.30  
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Figure 24.  Roper thumb rest 

detail (top right), Roper Colt 

Camp Perry ¿nger groove 
stocks with Super King sight 

conversion (top left) and Roper 

Colt 1911 thumb rest stocks 

(bottom).  

Figure 25.  Close up Roper 

Colt Stock (left), extreme 

¿nger groove stock (second 
from left), Roper stock palm 

swell close up (second from 

right) and Roper stock with 

shelving support of hand 

(right). 

Legacy and Collectability

Original Roper grips, remain highly collectible today. Their in-

Àuence on handgun ergonomics persists, seen in modern custom 
grips and factory designs alike with regular stock offerings incor-

porating thumb rests, second ¿nger support, extended stocks for 
heal support and palm swells. Marrying engineering rigor with ar-

tisanal craftsmanship, Roper’s stocks occupy a unique place in the 

evolution of American target pistols (Figure 25).

CONCLUSIONS

In many ways the culmination of much of Roper’s work is ex-

empli¿ed in the late production of the U.S.R.A. Model and Ultra 
Sportsman Model revolver. In these guns Roper by direct creation 

or his inÀuence, took two offerings which were mediocre when 
introduced and evolved them into the best offerings produced in 

the United States in the 1930s for a target single shot and a revolv-

er. Production of these highly evolved guns was limited to about 

1,000 of each. 

Why was H&R focused on the target pistols? H&R wanted to 
win in competition and tasked Roper with achieving pistols that 

could dominate. John Harrington in 1931 asked Roper to make 

the U.S.R.A. single shot “into the best single shot made.”33 He did 

this and then applied his talents to the Sportsman revolver model, 

eventual creating the Ultra Sportsman model. 

The U.S.R.A. model did very well in competition, but in the 

1930s the days of the single shot pistol competition were num-

bered, and the revolver was being eclipsed as well. In the 1930s 

the semi-automatic .22 pistols were coming into their own as seri-

ous competition pistols. Starting in the late 1930s and with a great 

emphasis after World War II the semi-automatic .22 target pistol 

was the dominate target arm and the slow ¿re only matches, at 
which the single shot .22 dominated, were quickly fading away. 

But H&R had its day in the sun when its offerings were legitimate-

ly competing with and often besting, the other U.S. manufactures. 

This was due to the efforts of Walter Roper. 34 

Walter Roper was the consummate experimenter, using scien-

ti¿c methodology to eliminate irrelevant factors to the analysis 
at issue, such as developing a machine rest to test accuracy, and 

not accepting established conventions as the truth, for instance 

rejecting that longer sight radius equals more accuracy, to arrive 

at real fact-based conclusions regarding accurate pistol shooting. 

But most important of all, he communicated his conclusions and 

observations in writing, so that many others shared in his knowl-

edge. Roper in his work both at Smith & Wesson and particularly 

at Harrington & Richardson and through his writings, was a strong 

inÀuence in guiding the development of evolving target handguns. 
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Below, and at right, are examples of H&R experimental mod-

els involving Roper’s ideas and evidencing the experimenting that 

H&R indulged (Figure 27).

Roper’s own business of creating custom, ¿tted handgun stocks, 
which were ergonomically correct and stylish, has a legacy that 

carries on to today with manufactures emulating his style and cred-

iting these stocks to his name – see offerings from Altamont and 

NC Ordinance. In addition, Keith Brown, continues to make his 

highly sought-after Roper style custom stocks. 

Before World War II, adjustable sights on American hand guns 

had small screws, that allowed sights to shoot loose. The sights 

were not calibrated to provide for known changes, through click 

adjustments.  True target pistol target stocks with second ¿nger 
support did not exist. The idea of a short lock time or speed action 

in a pistol was in its infancy. Providing for an adjustable weighted 

target pistol was a novel offering. Target model pistols being of-

fered in varying barrel lengths were almost non-existent. Follow-

ing World War II, all of these items became standard factory offer-

ings. Walter Roper’s voice before World War II was the strongest 

seeking these developments.

This article has only touched on a few of Roper’s areas of exper-

iments. He conducted many more and reviewed and observed the 

designs of others. He worked with legendary ¿gures in the shoot-
ing world including Dr. F.W. Mann, and Maj. Gen. Julian S. Hatch-

er.  He was a contributing author to the American RiÀeman mag-

azine from 1934 until near his death in January, 1954. He wrote 

and published 3 books, Smith & Wesson Hand Guns,1 1945, Pistol 

and Revolver Shooting,15 and Experiments of a Handgunner,8 all 

reprinted many times. In what is a very reÀective article near the 
end of his life regarding single shot pistols and his thoughts, Rop-

er published “My Favorite Gun – the Super-Accurate Single Shot 

Pistol”, in the 1953 Gun Digest.30  In short Walter Roper was a 

¿xture and inÀuencer in the U.S. handgun world from 1920, until 
his death in 1954. He changed target pistols!

Note: Unless otherwise noted all photographs are by the author.

Dedication: This article is dedicated to my father, William K. 

McCarter and my friend, Richard Little¿eld, both of whom in-

spired me in this quest regarding Walter Roper. 

Figure 27-A.  

Experimental revolver/

U.S.R.A. 1.

Figure 26.  Two Walther 

competition pistols with  

Roper stocks.  
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Figure 27-B.  

Experimental revolver/

U.S.R.A. 2.

Figure 27-C.   

Experimental revolver/

U.S.R.A. 3.

Figure 27-D.   

Experimental short  

cylinder revolver.  
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